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This detailed case study examines the successful elimination of E. coli contamination in a luxury villa
in a prestigious gated community in Dubai, highlighting how Saniservice's comprehensive water tank
cleaning and disinfection service successfully addressed serious health concerns for the residents.
The case demonstrates how aging community infrastructure can compromise otherwise high-quality
municipal water supplies and how a systematic approach to water system remediation can restore
safety and confidence.

Background and Initial Situation

Norman D., owner of a 6-bedroom villa in a luxury gated community in Dubai, contacted Saniservice
after experiencing recurring health issues within his household. Over a period of three months, family
members had experienced intermittent gastrointestinal problems including stomach cramps,
diarrhea, and nausea. After ruling out food-borne causes through medical examinations, Norman
began to suspect his home's water supply might be the culprit. Despite the community's reputation
as a premium development, it was established over 15 years ago, and many of the original
infrastructure components, including water distribution pipelines, had remained largely unserviced
since installation.

Community Infrastructure Challenges
The community's water quality challenges stemmed from several infrastructure-related factors:
e Original water distribution pipelines installed in 2007-2008
e Gradual soil shifting causing micro-fractures in community supply lines
e Biofilm accumulation in pipes over 15+ years of continuous use
e Previous repairs creating potential cross-contamination points
e High ambient soil temperatures accelerating bacterial growth in compromised areas
e Seasonal fluctuations in water table creating pressure changes in the system

These infrastructure issues created a complex situation where high-quality water supplied to the
community was becoming contaminated during its journey to individual residences.

Initial Assessment and Diagnosis
Water Quality Testing

Upon Norman's request, Saniservice conducted comprehensive water quality testing at his
residence, with samples collected from multiple locations throughout the property. The results
revealed alarming levels of contamination:



Table 1: Initial Water Quality Parameters (Pre-Intervention)

Test Parameter Result Standard Limits|Status

pH at 25°C 7.9 6.5-8.5 Within limits
Total Coliforms 940 CFU/100mL||<1 CFU/100mL ||Severely elevated
E. coli 380 CFU/100mL||0 CFU/100mL |[[Severely elevated

Heterotrophic Plate Count |[2,700 CFU/mL ||[<500 CFU/mL |[Severely elevated

Total Dissolved Solids (TDS)|[176 mg/L 100-1000 Within limits
Chlorine Residual <0.1 mg/L 0.2-0.5mg/L Below recommended
Turbidity 4.2 NTU <5 NTU Within limits but high

Particularly alarming was the presence of E. coli, a fecal indicator bacterium that signals potential
contamination with sewage or animal waste and presents a serious health risk, especially to children
and elderly individuals. The extremely low residual chlorine level indicated that the municipal
disinfectant had been depleted, likely due to reaction with biofilm and contaminants in the pipes.

System Inspection Findings

Saniservice conducted a thorough inspection of the villa's entire water system, revealing multiple
issues:

e Water Storage Tank: While structurally sound, the rooftop storage tank contained
approximately 7cm of sediment with visible biofilm formation on the tank walls.

e Property Connection Point: Camera inspection identified a hairline fracture in the pipe
connecting the villa to the community water main, potentially allowing ingress of
contaminated groundwater during pressure fluctuations.

¢ Internal Plumbing: Several sections of the internal piping showed significant internal scaling
and biofilm formation, with estimated interior diameter reduction of 15-25% in some areas.

o Fixture Contamination: Dismantled shower heads and tap aerators revealed significant
biofilm accumulation and mineral deposits providing habitat for bacterial growth.

Dye testing confirmed that during periods of low pressure (typically during peak usage hours),
groundwater could infiltrate the supply line through the identified fracture point, explaining the
intermittent nature of the contamination and related illness.



Comprehensive Intervention Strategy

Based on the assessment findings, Saniservice developed and implemented a multi-stage
remediation plan designed to address contamination throughout the entire water system:

Phase 1: Emergency Disinfection and Safe Water Provision

As an immediate measure while planning the comprehensive remediation:

1.

Point-of-Use Filtration: Installation the Aquaporin A20 Pure water filtration system under
the sink

Bottled Water Supply: Arrangement for regular delivery of 19L water bottles for drinking and
cooking during the remediation period

Advisory Measures: Clear instructions to the family regarding safe water practices (boiling
water for consumption, avoiding ingestion during showering)

Phase 2: Water Storage Tank Cleaning and Disinfection

Saniservice's specialized team executed a comprehensive tank cleaning operation:

1.

Complete Drainage: The rooftop storage tank was fully drained to access accumulated
sediment and biofilm.

Manual Cleaning: Technicians physically removed the thick sediment layer and scrubbed all
interior surfaces with environmentally friendly, plant and mineral-based cleaning agents
specifically selected for their effectiveness against biofilm.

High-Pressure Cleaning: Following manual removal, all surfaces were treated with high-
pressure washing using biodegradable detergents to ensure complete biofilm removal.

Disinfection: The tank was treated with a Dubai Municipality-approved hydrogen peroxide-
based disinfectant with proven efficacy against E. coli and other pathogens.

Contact Time: The disinfection solution was maintained in the tank for the manufacturer-
recommended duration to ensure complete pathogen elimination.

Final Rinse: After disinfection, the tank was thoroughly rinsed and prepared for system-wide
treatment.

Phase 3: Distribution System Remediation

With the storage tank cleaned, attention shifted to the distribution system:

1.

Pipe Repair: The identified fracture at the community connection point was repaired using
NSF-certified materials suitable for potable water applications.



Biofilm Removal: A calibrated solution of bio-enzymatic cleaners was circulated throughout
the internal plumbing system to digest and remove accumulated biofilm.

Pulse Cleaning: Specialized equipment created alternating pressure pulses in the system to
dislodge accumulated biofilm from pipe walls.

Chemical Disinfection: Following biofilm removal, a calibrated 50ppm chlorine solution
was circulated throughout the entire system, reaching all pipework.

Extended Contact Time: The disinfectant was maintained in the system for 6 hours to ensure
complete penetration of biofilm and elimination of protected bacteria.

System Flushing: Every water outlet in the property was systematically flushed to ensure
disinfectant reached all terminal points.

Phase 4: Terminal Point Cleaning and Disinfection

The final phase focused on fixtures and terminal points:

1.

Fixture Removal: All shower heads, tap aerators, and removable fixtures were physically
removed.

Ultrasonic Cleaning: Fixtures underwent ultrasonic cleaning with specialized solutions to
remove scale, biofilm, and bacteria from internal components not accessible by
conventional cleaning.

Chemical Disinfection: Fixtures were immersed in a disinfectant solution to eliminate any
remaining bacteria.

UV Treatment: Where appropriate, fixtures were given additional treatment with UV light to
ensure complete disinfection.

Reassembly: All components were reassembled with new NSF-certified gaskets and seals
where needed.

Results and Outcomes

Elimination of E. coli Contamination

Follow-up testing conducted 48 hours after the completion of all remediation measures showed
dramatic improvements:

Table 2: Water Quality Parameters (Post-Intervention)



Test Parameter Pre-Intervention||Post-Intervention||Improvement (%)

pH at 25°C 7.9 7.8 N/A (within limits)

Total Coliforms 940 CFU/100mL ||Not Detected 100%

E. coli 380 CFU/100mL ||Not Detected 100%

Heterotrophic Plate Count (|2,700 CFU/mL 42 CFU/mL 98.4%

Total Dissolved Solids (TDS)|[176 mg/L 172 mg/L N/A (within limits)
Chlorine Residual <0.1 mg/L 0.3 mg/L Restored to optimal range
Turbidity 4.2 NTU 0.8 NTU 81%

The bacterial contamination reduction was particularly dramatic, as illustrated in the following
graph:

Figure 1: Bacterial Contamination Before and After Intervention
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Health Improvements

Within two weeks of the completed water system remediation, Norman reported that all family
members had experienced complete resolution of their gastrointestinal symptoms:

e Norecurrence of diarrhea or stomach cramps
e Return to normal eating and drinking habits
e Improved overall well-being, particularly for the children
o Restoration of confidence in home water supply
Economic Analysis
The financial implications of the intervention extended beyond the immediate health benefits:

Table 3: Economic Impact Analysis (Annual)

Category Before Intervention||After Intervention||Annual Savings/Cost
Medical Expenses AED 12,200 AED O AED 12,200

Work Days Lost 18 days (AED 9,000) (|0 days AED 9,000

Bottled Water Expenses AED 5,400 AED O AED 5,400

Water System Maintenance||AED O AED 2,500 -AED 2,500

UV System Operation AED 0 AED 1,200 -AED 1,200

Net Annual Savings AED 22,900

Property Value Considerations

Beyond direct financial savings, the remediation addressed potential long-term property value
impacts:

e Elimination of potential disclosure issues during future property sales
o Documentation of professional remediation providing assurance to future buyers
e Prevention of potential damage to fixtures and appliances from bacterial contamination

e Improved overall water infrastructure resilience and longevity



Community-Wide Implications

Norman's case prompted broader awareness of potential infrastructure issues in the gated
community:

1.

Neighbor Testing: Five neighboring properties conducted water quality tests, with three
identifying similar but less severe contamination issues.

Community Management Action: The case prompted community management to initiate a
comprehensive assessment of the community's water distribution infrastructure.

Preventative Planning: Development of a phased pipeline replacement program for the
oldest sections of the community's water distribution network.

Conclusion and Recommendations

The successful resolution of E. coli contamination in Norman's villa demonstrates several key
findings:

1.

Infrastructure Vulnerability: Aging water distribution infrastructure, even in premium
communities, can create serious health risks despite high-quality water sources.

Comprehensive Approach Necessity: Effective remediation of bacterial contamination
requires addressing the entire water system from community connection to terminal fixtures.

Layered Protection Strategy: The combination of infrastructure repair, system cleaning, and
additional technological safeguards (UV, monitoring) provides robust protection against
future contamination events.

Early Detection Importance: Regular water quality testing can identify contamination
before serious health impacts develop, particularly in communities with aging infrastructure.

To maintain the excellent water quality achieved through the intervention, Saniservice recommended
and Norman implemented the following ongoing practices:

Maintenance Recommendations

Table 4: Ongoing Maintenance Schedule

Maintenance Task Frequency Responsibility

Water Tank Cleaning & Disinfection||[Every 6 months Saniservice

Sediment Filter Replacement Quarterly Property Owner
Water Quality Testing Quarterly Third-party Laboratory
System Pressure Monitoring Continuous (electronic)||Property Owner




Additionally, Saniservice recommended community-level actions:

1.

Community-Wide Assessment: Comprehensive evaluation of water distribution
infrastructure throughout the gated community, with focus on original construction areas.

Phased Replacement Program: Development of a systematic pipeline replacement
program prioritizing areas with similar construction characteristics to Norman's connection
point.

Monitoring Program: Implementation of strategic water quality monitoring points
throughout the community distribution system.

Resident Education: Information campaign to raise awareness about potential signs of
water quality issues and reporting procedures.

This case study demonstrates how Saniservice's systematic approach to water system remediation
successfully addressed a serious health threat caused by aging infrastructure. By implementing a
comprehensive solution that combined infrastructure repair, system cleaning, and ongoing
protection measures, Saniservice was able to completely eliminate E. coli contamination and
restore both water safety and resident confidence in a premium Dubai community.



