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SUBJECT: Cooling Tower Maintenance - Legionella Investigation 2019 - Report 

 

Scope and Purpose 

 

The Virginia Department of Health’s Chesterfield Health District (VDH), assisted by the Centers for 

Disease Control and Prevention (CDC) investigated an elevated number of confirmed cases of 

Legionellosis in the northeast geographic area of Chesterfield County (County) in June-July 2019. CDC 

conducted field investigation and Legionella bacteria sampling of water in cooling tower water systems 

across multiple private and public sector locations in northeast Chesterfield County, including cooling 

tower systems at several Chesterfield County Public Schools (CCPS) locations. Upon notification by 

VDH and CDC that several cooling towers at CCPS tested positive for the presence of Legionella 

pneumophila serotype 1 (Lp1), the Chesterfield County Risk Management Department (Risk 

Management Department) was requested by the County Administrator and Board of Supervisors in late 

July 2019 to perform an investigation of the prevalence and causation for Legionella bacteria in Heating, 

Ventilation and Air Conditioning (HVAC) evaporative cooling tower systems (cooling towers) located 

at County and Schools facilities. Risk Management was requested to provide periodic updates as to the 

status of testing results, remedial actions implemented and provide a summary report of 

recommendations to prevent recurrence before the October 2019 Board of Supervisors meeting.  

 

The purpose of this investigation was to quickly determine the scope and breadth of the issue across 

County and CCPS facilities, to make immediate recommendations of corrective actions to address any 

identified concerns, to identify and provide insight into primary and contributing root causation and 

develop sustainable recommendations to prevent recurrence and protect our students, employees and 

public health.  

 

To date there has been no direct linkage made between the specific Legionella pneumophila bacteria 

found in the County or CCPS cooling towers and that which caused illness in Chesterfield County. 
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1. Executive Summary 

 

The following summarizes the findings of the investigation: 

 

1.1. The County government (and Sheriff’s Office) operates and maintains a total of five (5) HVAC 

cooling towers in four (4) county locations. A review of monthly maintenance reports, 

Legionella testing results, and repair/maintenance history demonstrated that the County, 

working in collaboration with their vendor, Water Chemistry Inc. (WCI), conducts monthly 

water treatment control inspections, routinely performs cooling tower maintenance and cleaning, 

and completes recommended equipment repairs when issues are identified during inspections. 

Testing of the cooling tower water for the presence of Legionella bacteria is a preventive 

maintenance practice and was routinely conducted by the County on an annual basis to evaluate 

the efficacy of the water treatment control practices. The testing results consistently 

demonstrated effective water management practice and bacterial, scale and corrosion control. 

Issues, when discovered, were addressed and corrected in a timely manner by the County’s 

General Services Department - Building & Grounds HVAC maintenance personnel. The cooling 

tower at the County Jail maintained by the Sheriff’s Office was tested in September 2019. The 

County and Sheriff’s Office cooling towers appear to be operated and maintained in a manner 

consistent with generally recognized and accepted industry practice for the proper maintenance 

of evaporative cooling tower systems. There was no evidence that the equipment was in disrepair 

or showing significant signs of deterioration, no accumulation of biofilm on water-wetting 

surfaces, organic debris, scale buildup or corrosion. No significant unaddressed findings were 

noted in the monthly water treatment control vendor’s inspection reports. There was no 

continuing public health concern related to the conditions or maintenance of the County 

government’s five cooling tower systems and no immediate remedial action was required. 

 

1.2. CCPS Facilities & Maintenance operates, and is responsible for maintaining, forty-nine (49) 

HVAC cooling towers in thirty-four (34) school locations. CCPS did not consistently conduct 

or arrange for vendor services to complete monthly water treatment control inspections, 

regularly perform cooling tower maintenance and cleaning, assure sufficient biocidal, 

disinfection water treatment control, or complete recommended repairs of chemical introduction 

system and/or cooling tower equipment that were identified from inspections. No periodic 

testing for Legionella bacteria was conducted to evaluate the efficacy of the water treatment 

control & maintenance practices for cooling towers across CCPS. The conditions observed in 

the field indicated that many of the cooling towers and supporting systems needed repair. In 

addition, the wet areas of many of the cooling towers including: water basins, air baffles, drift 

eliminator surfaces etc. needed physical cleaning and disinfection due to the presence of heavy 

biofilm, organic debris, vegetative growth and visible scale buildup. The results of Legionella 

testing of the water in several cooling towers across CCPS confirmed the presence of bacterial 

growth. The cooling towers were not maintained in a manner consistent with generally 

recognized and accepted industry practices for the proper maintenance and repair of evaporative 

cooling tower systems, and as a result, many had become an environment favorable to bacterial 

growth. Inspections from WCI were intermittent and available documentation could not 

substantiate that consistent water treatment control service, physical tower cleaning, periodic 

disinfection, and equipment repairs had been completed for school cooling towers. Immediate 

remedial action was required to address the existing conditions found in several CCPS cooling 

tower systems. Upon notification, CCPS performed these actions in an expeditious manner and 

specific details are summarized in the following section. 
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2. Immediate Remedial Actions Implemented to Address Positive Legionella Results in CCPS 

 

In response to the positive Legionella Lp1 results at several school cooling towers, the Risk 

Management Department recommended that CCPS implement immediate remedial actions to 

address the situation. With guidance obtained from the CDC and OSHA documents, CCPS shut 

down the cooling tower systems and fans to eliminate risk of aerosolization of water from the towers. 

In addition, County and CCPS administration immediately collaborated on protective actions to 

protect students, employees and citizens at the schools determined to be positive for Legionella. 

Summer school sessions at Greenfield Elementary were relocated to another school and Parks & 

Recreation programs at the school were relocated or canceled. 

 

Risk Management and the CDC advised CCPS that halogen (chlorine) treatment of all school cooling 

towers, physical cleaning and draining of all cooling towers were the appropriate protective response 

steps to take. The “Wisconsin Protocol” for emergency disinfection, as defined by OSHA, was 

recommended as appropriate guidance for disinfection and physical cleaning of all cooling towers 

that tested positive for Legionella. CCPS determined, as an extra measure of caution, that they would 

follow this chlorine disinfection, circulation, draining and physical cleaning protocol for all forty-

nine cooling towers in CCPS, not just for the ones that CDC determined to be positive. The County’s 

Procurement Department approved emergency procurements with three vendors capable of 

performing the cleaning and disinfection of cooling tower systems to help expedite completion of 

the work. All CCPS cooling water basins were initially manually shock treated with chlorine during 

the timeframe of July 25 through approximately August 24, 2019. After this heavy disinfection and 

circulation, all towers were physically cleaned (power-washed), drained and refilled with biocide 

and disinfectant treated clean water. After completion of the disinfection treatment and cleaning, 

these towers were visually inspected by a third-party environmental consultant and tested for the 

presence of Legionella bacteria to ensure that no Legionella was detected. 

 

There were multiple external communications, media releases etc. made to the public from both the 

County and CCPS and their respective Boards regarding the issues, status of findings, test results 

and actions taken to remediate. This report will not address these, other than to state that they did 

occur.  

 

3. Testing – County and CCPS 

 

3.1. Legionella bacteria is ubiquitous, and scientific research has shown that up to thirty percent 

(30%) of cooling towers that are tested can be positive for Legionella at any given point in time. 

This may even be true for cooling towers that are well maintained. However, testing for 

Legionella is a recommended best practice for effective cooling tower water treatment control 

and Legionella prevention maintenance program efforts. Testing of all operating HVAC cooling 

tower systems for the presence of Legionella bacteria has been conducted across all County, 

Sheriff’s Office County Jail and CCPS cooling tower locations over the past three months. This 

testing can be categorized in four distinct phases; A) periodic testing conducted as part of 

scheduled preventive maintenance activities, B) initial field testing performed by the CDC as 

part of their illness investigation (July 23-31, 2019), C) Risk Management (environmental 

consultant) pre-cleaning baseline testing performed, where possible, as part of the internal 

County investigation prior to any remedial cooling tower disinfection & cleaning taking place, 

and lastly D) CCPS contracted environmental consultant post-cleaning testing of cooling towers 

after the completion of remedial physical cleaning and disinfection activities and any necessary 
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retesting (approximately July 25 – September 11, 2019). 

 

3.1.1. Periodic Testing – Part of Preventive Maintenance Activities 

 

3.1.1.1. The County has routinely tested all four of its cooling towers on an annual basis; 

documentation substantiated that the testing was performed for cooling towers in 

October 2018 at the end of the cooling season and a review of these laboratory results 

confirmed that all samples were negative with no Legionella detected. Subsequent 

annual testing was performed in September 2019, lab results confirmed that 3 out of 4 

towers tested negative with no Legionella detected; one tower at the County 

Administration Building had a positive result for Legionella pneumophila serotype 1 

(Lp1). The value of this result was at the lowest detectable level. Adjustment to the 

water treatment control parameters was immediately completed and the retest water 

sampling and laboratory result confirmed within ten days that a negative result (no 

Legionella detected state), had once again been achieved. The cooling tower at the 

Sheriff’s Office County Jail facility was last tested for Legionella in September 2019; 

laboratory results were negative, confirming that there was no Legionella detected. 

Based upon the review of records, field conditions, consultation with the CDC, and 

testing results, it was determined that the maintenance and water treatment control 

practices for the County operated cooling towers and the Sheriff’s Office County Jail 

facility were effective, and there was no need for further investigation of these cooling 

towers. 

 

3.1.1.2. CCPS has not performed Legionella testing as a regular component of their 

cooling tower water treatment control or preventive maintenance program. This testing 

was included in the revised scope of the CCPS/County contract with WCI, and this 

testing had been recommended in several reports issued to CCPS by WCI, but no 

evidence could substantiate that WCI was requested to perform this maintenance 

check by CCPS.  

 

3.1.2. Initial Testing Performed as Part of CDC Investigation (July 23-31, 2019) 

 

3.1.2.1. Due to CDC’s and VDH’s specific geographic concern related to known 

legionellosis cases, they selected to test several public and private sector cooling tower 

system locations in the northeast quadrant of the county. This included nine (9) cooling 

towers at five (5) schools located in the studied area of Chesterfield County which 

were tested by the CDC prior to any disinfection or cleaning. Six (6) towers at four (4) 

schools were positive for Legionella pneumophila bacteria. Of these schools, four (4) 

cooling towers located at three (3) schools tested positive for Legionella pneumophila 

serotype 1 (Lp1). This species of Legionella is attributed to having the most potential 

to cause illness in humans. These schools included; Greenfield Elementary School, 

Falling Creek Middle School and Midlothian Middle School. One school, Hopkins 

Elementary School tested positive for what CDC called “other blue-green species 

Legionella” which are less pathogenic and generally not linked to causing illness in 

humans. Meadowbrook High School tested negative with no Legionella detected.  

 

3.1.3. Risk Management (environmental consultant) Pre-cleaning Baseline Testing 
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3.1.3.1. Upon being notified of the VDH’s Legionella investigation, and after receiving 

the initial screening results from the CDC, Risk Management requested and reviewed 

the existing County cooling tower Legionella test results, which at that time were 

confirmed to be negative, or no detection for Legionella.  

 

Since there were no prior preventive maintenance Legionella test results available for 

CCPS, Risk Management engaged an environmental consulting firm to obtain a 

baseline assessment and test all remaining (other than those tested by the CDC) school 

cooling towers across the County as quickly as possible, to determine the potential 

extent of the Legionella issue across the County. The consultant also documented 

baseline conditions observed at each cooling tower location. These observations noted 

that some cooling towers had water leakage, visible rust, scale, corrosion and biofilm 

buildup on wet surfaces. CCPS manually treated most cooling towers heavily with 

chlorine before the consultant could obtain a water sample, so residual chlorine levels 

in the cooling tower basins were quite high in most towers. This chemical disinfection 

appeared to be effective and probably killed most live bacteria that might have been 

present in the towers. Subsequent Legionella test results of the water in these towers 

reflected this, with few subsequent positive test results. Six (6) cooling towers at five 

(5) additional schools were able to be tested prior to the commencement of any 

disinfection or cleaning taking place. Of these six (6) cooling towers, only one cooling 

tower (LC Bird High School) was positive for Legionella Lp1, the others were negative 

for Legionella.  

 

3.1.4. CCPS (environmental consultant) Post-cleaning Testing 

  

3.1.4.1. Following guidance from the Risk Management Department, CCPS contracted 

with an environmental consultant to conduct a visual assessment and perform 

Legionella sampling after the cooling towers were cleaned, to confirm that the towers 

were clean without notable biofilm, scale or debris present, and that no Legionella was 

detected in the tests. Additional disinfection, cleaning and retesting of water in the 

cooling towers was conducted for any positive post-cleaning result.  

 

3.1.4.2. Forty-five (45) cooling towers at thirty-one (31) schools were tested following 

initial disinfection and cleaning. Of these forty-five towers, a total of three (3) towers 

at three (3) schools tested positive for Legionella bacteria on retest. Of these three 

towers, one at LC Bird High School and one at Matoaca High School, were positive 

for Legionella Lp1, and one at Alberta Smith Elementary School was positive for 

Legionella Lp2. Lp2 species is known to be less pathogenic than Lp1 and generally 

not associated with causing human illness. These three towers were recleaned, 

disinfected and then retested. Independent laboratory results have confirmed that all 

three are now negative, with no Legionella detected. 

 

3.1.4.3. Four (4) cooling towers at three (3) other schools were not tested post cleaning 

since they were either new installations and were not operating and therefore contained 

no water to be tested, or the cooling tower was shut down and drained due to ongoing 

repairs and therefore could not be tested.  The two new installations were recently put 

into operation (one at Jacobs Elementary School and one at Spring Run Elementary 

School) and tested. Laboratory results confirmed that both cooling towers were 
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negative, no Legionella detected. The two remaining cooling towers that are currently 

awaiting to be tested after completion of equipment repairs are at Cosby High School. 

The cooling tower basins have been drained of water and the units are not operating 

so they do not pose a risk. 

 

To summarize, Risk Management can report that as of October 8, 2019 current independent 

laboratory Legionella test results have confirmed that all operating cooling towers in the 

County, Sheriff’s Office County Jail and CCPS are negative, with no Legionella bacteria 

detected. This includes all towers that previously tested positive for Legionella pneumophila 

Lp1, Lp2, or other Legionella bacteria species. 

 

4. Disinfection and Cleaning of Cooling Towers – CCPS 

  

4.1. CCPS implemented several immediate remedial actions under the guidance of VDH, CDC and 

Risk Management, to disinfect, circulate and physically clean all cooling towers at all school 

locations. All active and operating CCPS cooling towers were disinfected with chlorine and 

physically cleaned and power washed by one of three different contract companies. This was 

enabled after receiving approval by Procurement for an emergency purchase order. All active 

CCPS cooling towers were cleaned and disinfected between July 25 and August 24, 2019. 

  

4.2. Following Risk Management’s guidance, CCPS contracted with an environmental consultant to 

conduct a visual assessment and perform Legionella confirmatory testing after the cooling 

towers were cleaned and disinfected. This testing was to confirm that the towers were clean, and 

that no Legionella was detected in the follow-up tests. As was previously stated, additional 

cleaning and retesting was conducted for any positive post-cleaning result. Subsequent retesting 

has confirmed that no Legionella was detected. 

 

5. Cooling Tower Water Treatment Control Equipment Repair & Maintenance - CCPS 

 

5.1. Critical pieces of equipment related to the proper operation of cooling tower chemical water 

treatment and biocidal introduction activities at several CCPS locations were determined to not 

be operational. This prevented the appropriate automated control of water treatment in the basins 

of the towers and was a contributing root cause of many of the conditions observed in the towers. 

In response to the current situation, CCPS requested Water Chemistry, Inc. to provide a listing 

of necessary equipment repairs and/or required replacement of cooling tower water treatment 

control and chemical introduction equipment at all school sites. This listing was provided to 

CCPS Facilities and Maintenance in late July 2019. The CCPS Director for Facilities and 

Maintenance confirmed to Risk Management on September 25, 2019 that all required equipment 

repair work identified in July 2019 by WCI, has been completed. As of October 7, 2019, WCI 

has identified four additional pumps that require repair. CCPS is awaiting a proposal for this 

work. All other equipment is reportedly back in operating condition.  

  

5.1.1. During the period prior to completion of the equipment repairs, CCPS manually adds 

disinfectant and biocide to prevent regrowth of bacteria. CCPS has also established that if 

any schools are subsequently determined to have inoperable cooling tower water treatment 

equipment or are anticipated to be shut down for more than three (3) days, the towers will 

either be drained of water or be manually treated with disinfectants and biocides three times 

a week. If required, two of these treatments will be performed by CCPS Maintenance staff 
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and the third treatment will be performed by the water treatment control vendor. 

 

5.1.2. The cooling towers at Cosby High School are currently not operating and have been 

drained awaiting completion of equipment repair. Since there is no water present in the 

cooling tower there is no risk and testing for Legionella is not currently possible. Once 

repairs are completed and the towers are put back into operation, testing will be performed 

to ensure that no Legionella bacteria is present.  

 

5.1.3. Risk Management will collaborate with CCPS to field verify that all previously identified 

necessary repairs and/or replacement of critical equipment have been completed, and 

document that all water treatment control and chemical introduction equipment is 

operational at all locations. This review will be scheduled to be completed during November 

2019. 

 

6. Primary Root/Possible Contributing Causes for Conditions Noted in CCPS Cooling Towers 

 

6.1. There was inadequate preventive and operational maintenance practices conducted to 

satisfactorily maintain cooling towers and supporting water treatment control equipment 

across CCPS. This included equipment maintenance, periodic physical cleaning and 

disinfection of cooling towers.  

 

6.2. CCPS maintenance repair work was intermittent and insufficient to ensure reliable operation 

and condition of the cooling towers and supporting equipment. Minimal documentation exists 

that describes original equipment design criteria, required equipment maintenance intervals 

and guidance for proper operation of HVAC cooling tower systems and water treatment 

control equipment.  

 

6.3. Water treatment control practices and associated vendor services for cooling towers were not 

sustained by CCPS in 2018, and water treatment parameters were out of process control in 

2019. This established the favorable conditions within some cooling towers that enabled 

bacterial growth and amplification, scale buildup on surfaces, and corrosion/deterioration of 

the infrastructure.  

 

6.4. Staffing levels and the technical competency of CCPS HVAC maintenance personnel may 

have contributed to a lack of adequate cooling tower equipment maintenance and repairs. 

There has been significant turnover of key personnel within the CCPS Facilities and 

Maintenance departmental area. There appears to be difficulty with the recruitment, hiring and 

retention of sufficiently qualified and experienced HVAC maintenance and supervisory 

personnel in the CCPS Facilities and Maintenance Department. Specific reasons for this are 

not readily apparent. However, workload, lack of clarity of roles and responsibilities, 

compensation, and stressful work climate may be contributing factors and should be evaluated. 

 

6.5. Accountability and responsibility for requesting, managing, prioritizing, and performing 

maintenance of HVAC equipment and supporting systems at CCPS school locations lacked 

clarity and could be improved. The roles of the Building Operations Supervisor, central 

maintenance staff, and CCPS maintenance supervisory staff are not always clearly defined and 

understood by all. Accountability for follow-up on vendor equipment repair recommendations 

was not apparent, resulting in repairs often being delayed or not being performed. 
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6.6. A reactive maintenance mindset and “run-to-failure” approach may be present within CCPS. 

Although for some non-critical maintenance items, or equipment that may be at the end of its 

useful life, this can be an acceptable approach to follow for maintenance and repair until 

capital equipment or parts replacement can be accomplished or funded. However, for critical 

equipment, where frequent or complete failure, or poor equipment conditions can affect health, 

safety or the ability to provide critical services, a proactive approach that includes preventive 

and predictive maintenance schemes is more appropriate. The reactive approach can contribute 

to an organizational culture where maintenance budgets, and associated funding for separate 

maintenance line items, can become considered somewhat discretionary. Spending and 

available resources for maintenance work is often prioritized to address the reactionary 

maintenance repair or equipment breakdown issue of the moment. Preventive maintenance 

work often gets delayed or is not performed as existing budgets are encumbered or used for 

other competing purposes. This may have been a contributing factor to the inadequate levels of 

preventive and operational maintenance provided to cooling towers in CCPS.  

 

Industry best practice maintenance programs define and then protect a sustained funding source 

for preventive and predictive maintenance activities for critical equipment. This funding should 

be separated from major maintenance, emergency repair, and capital project maintenance 

requirements. Sustained commitment to funding and implementing proactive preventive and 

predictive maintenance activities have been proven to increase equipment efficiency and 

uptime, extend the minimum time between failures, help prevent premature equipment failures, 

and reduce overall associated costs and downtime. It is suggested that an analysis of the 

percentage of reactive versus proactive maintenance work activity that is performed in CCPS 

could be helpful data to better understand the current state, and this could be part of an effort to 

improve and follow generally recognized, accepted and benchmarked best maintenance 

practices.  

 

6.7. The process for escalation and increased transparency of significant maintenance and building 

infrastructure issues and needs is not well defined, communicated and understood in CCPS. 

This includes those issues that may require additional funding and or resources, or School 

Board and/or Board of Supervisors approval.    

 

6.8. The maintenance work order system in CCPS (SchoolDude) did not always capture required 

maintenance and equipment repair recommendations made by the water treatment control 

vendor (WCI). Documentation of maintenance activity related to recommended cooling tower 

repairs was not always performed and maintained to ensure closure of recommendations. 

 

7. Recommendations  

 

7.1. For Both County and CCPS  

 

It is recommended that the County and CCPS: 

 

7.1.1. Implement a comprehensive Cooling Tower Maintenance and Legionella Prevention 

Water Management Program, consistent with the program requirements being developed 

by the Risk Management Department. This program, procedure and associated training 

will establish mandatory requirements for the periodic inspection, maintenance, 

disinfection & cleaning of cooling towers to control potential bacterial growth, ensure 
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proper shutdown, startup and operation of cooling tower systems. In addition, the 

procedure will provide guidance for the required response and remedial actions to be 

taken in response to a future positive Legionella Lp1 sampling result. This procedure is 

based on recommendations and best industry practices from the Centers for Disease 

Control and Prevention (CDC), Occupational Safety & Health Administration (OSHA), 

American National Standards Institute (ANSI)/American Society of Heating, 

Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 188-2018, 

Legionellosis: Risk Management for Building Water Systems, National Sanitation 

Foundation (NSF) and other technical bodies. The best practices for testing, inspection, 

documentation of services, equipment issues and repair activities etc. will be included in 

the procedure and be applicable to both the County and CCPS. It is recommended that the 

requirements outlined in the program be implemented across the County (including the 

Sheriff’s Office) and CCPS by January 1, 2020. 

 

7.1.2. Collaborate with the Risk Management Department to revise the existing requirements 

and specifications for the water treatment services contract. The existing services contract 

is currently being revised by the Procurement Department for use in the County and CCPS 

and should incorporate all applicable requirements from the Cooling Tower Maintenance 

and Legionella Prevention Water Management Program including but not limited to: 

monthly testing and adjustment for oxidizing biocide levels (residual chlorine level), pH, 

conductivity, phosphonate scale inhibitor, temperature and incorporating all specific 

recommendations received from the VDH and the CDC during the recent investigation. At 

a minimum, semi-annual testing for Legionella bacteria should be performed on all 

cooling towers. To ensure objectivity, this testing should be conducted by a provider other 

than the one performing the water treatment services. 

 

7.1.3. Develop, use, and document a weekly field maintenance inspection checklist for 

cooling towers. This should be specific to the make, model and operation of equipment 

being inspected. The checklist should follow the manufacturer’s recommendations, 

generally recognized and accepted industry practice and include input from the water 

treatment control vendor. Maintenance personnel who are most familiar with the specific 

equipment should be included in the design of the checklist. Weekly visual inspections 

should as a minimum check: the condition of the tower basins and internal wet surfaces 

looking for excessive biofilm growth, ensure that the water treatment control equipment is 

operating without alarms and that water treatment chemicals are present and connected to 

the introduction system. 

 

7.1.4. Train all personnel having responsibility for HVAC cooling tower operation, inspection 

and maintenance activities in the requirements of the Cooling Tower Water Management, 

Maintenance and Legionella Prevention Program. This shall include all building 

operations supervisors, HVAC system maintenance staff, Risk Management EHS staff, 

and HVAC water treatment control vendors. 

 

7.1.5. Consider the benefit of developing a, or enhancing existing, risk based critical 

equipment and supporting systems inventory. This should include equipment and systems 

that are deemed critical to the ability to provide sustainable services, and safe and healthy 

work and learning environments. This critical equipment listing should as a minimum 

include HVAC systems, cooling tower systems, boilers, electrical systems, roofing 
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systems, plumbing systems, water systems, lighting systems, emergency power 

generators, emergency notification and life safety related systems for all CCPS and 

County locations. This listing of critical equipment should also identify the equipment 

manufacturer’s recommended operating instructions, maintenance inspection requirements 

and intervals for same. The guidance should be consistent with generally recognized and 

accepted engineering, maintenance and operational industry practices, such as those found 

in ANSI/ASHRAE Standard 180-2018 Standard Practice for Inspection and Maintenance 

of Commercial Building HVAC Systems, as an example. 

 

7.1.6. Utilize existing maintenance work order systems in CCPS (SchoolDude), and the 

County (FacilityDude), to document and monitor cooling tower maintenance activity, 

equipment repair requests, repair or maintenance work completion and capture required 

maintenance and equipment repair recommendations made by the water treatment control 

vendor (WCI). This documentation of maintenance activity related to cooling tower 

repairs will help track maintenance cost and ensure closure of recommendations. 

 

7.1.7. Consider implementing a formal “Annual Compliance Assurance” process across the 

Facilities, Maintenance, Operations and Risk Management areas. The purpose of the 

process would be to provide a standard work mechanism for appropriate escalation to and 

increased leadership and/or Board awareness of issues, identified gaps in performance, 

and needs for resources. This process could improve discussion, transparency and 

facilitate approval/adjustment of resources. This would help ensure that the 

departments/organizations have sufficient resources and plans in place to ensure 

compliance, address and mitigate significant safety, health, environmental, maintenance, 

infrastructure or operational risks. This process should facilitate early discussion of issues, 

provide for adequate planning and approvals for the resource allocation that is required to 

close gaps, mitigate risks and maintain critical infrastructure and equipment. This formal 

process should be timed to coincide with and support the annual budget planning cycle. 

 

7.1.8. Consider ways to improve the coordination of external communications between the 

County and CCPS during emergent or potential crisis situations. Proper discussion and 

coordination of communications can help ensure accuracy of information, consistency of 

messaging, and timely response to third party inquiries. Sharing of strategies, internal and 

external statements and releases, and discussion of responsibilities can also help avoid 

contradictions, constituent confusion and misinformation.  

 

7.2. For CCPS 

  

It is recommended that CCPS: 

 

7.2.1. Implement and sustain monthly water treatment control inspections, water treatment 

analysis, and water treatment control chemical supply services. 

  

7.2.2. Develop and implement a cooling tower water management and Legionella prevention 

procedure that includes the requirements set forth in the newly developed Risk 

Management Cooling Tower Maintenance and Legionella Prevention Water Management 

Program.  
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7.2.3. Continue to test all cooling towers that have previously tested positive for Legionella 

pneumophila serotype Lp1 on a monthly basis for a presence of Legionella. Following 

CDC and VDH guidance, this monthly testing must continue for a minimum of three 

months after the last positive test result, to ensure that the disinfection and water control 

practices remain effective. 

 

7.2.4. Work collaboratively with the Risk Management Department to field verify that all 

previously identified necessary repairs and/or replacement of critical cooling tower 

equipment have been completed, and document that all water treatment control and 

chemical introduction equipment is operational at all locations. This review should be 

completed by November 15, 2019 and reported to CCPS leadership and to the Risk 

Management Department. 

 

7.2.5.  Ensure that if any schools are subsequently determined to have non-operational cooling 

tower water treatment control equipment, or these cooling tower systems are anticipated to 

be down for more than three (3) days, they will either be drained of water or be manually 

treated with disinfectants and biocides three times a week. The water in the basins needs 

to be tested for the presence of Legionella bacteria once started again.   

 

7.2.6. Formally document all cooling tower water treatment vendor recommendations for 

equipment repairs, replacement, changes in treatment parameters for bacterial growth 

control and need for chemical purchase etc. 

 

7.2.7. Establish a standard process for CCPS Facility and Maintenance management review of 

all water treatment vendor recommendations and testing results received during monthly 

service reports. This review must include a plan of action to address any issues identified 

discussed. 

 

7.2.8. Provide prompt disclosure of any situation involving potential health, illness, or risk of 

health concerns to students, employees and citizens to the Risk Management Department. 

The Risk Management Department maintains the appropriate contacts to call as needed 

for assistance, and as the manager of the self-insurance fund program, early notification 

helps the department support CCPS and the School Board regarding potential insurance 

and compliance liability. 

 

7.3. For the Risk Management Department 

 

It is recommended that the Risk Management Department: 

 

7.3.1. Conduct monthly, unannounced audits of a selection of School and County government 

operated cooling tower systems commencing in November 2019. These audits shall 

include visual inspection of equipment for cleanliness, review of the most recent water 

treatment report’s findings and status of recommended corrective actions, review of field 

monitoring documentation and inspection logbooks, and testing of cooling tower water 

basins for the presence of Legionella bacteria. The results of these inspections shall be 

provided to School and County senior leadership by the Risk Management Department. 

The goal is to have all cooling towers independently inspected and tested by Risk 

Management a minimum of once each year. This is being planned as an assurance check 
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to ensure that conditions remain acceptable and to document compliance. The audit 

program will be conducted until December 31, 2020, continuance of the program will be 

reassessed at that time.  

 

7.3.2. Develop a comprehensive Cooling Tower Maintenance and Legionella Prevention 

Water Management Program. This program, procedure and associated training will 

establish mandatory requirements for the periodic maintenance, disinfection & cleaning of 

cooling towers to control potential bacterial growth, ensure proper shutdown, startup and 

operation of cooling tower systems. In addition, the procedure will provide guidance for 

the required response and remedial actions to be taken in response to a future positive 

Legionella Lp1 sampling result. This procedure is based on recommendations and best 

industry practices from the Centers for Disease Control, OSHA, ANSI/ASHRAE, NSF 

and other technical bodies. The best practices for testing, inspection, documentation of 

services, equipment issues and repair activities etc. will be included in the procedure and 

be applicable to both the County and CCPS. It is recommended that the requirements 

outlined in the program be implemented across the County and CCPS by January 1, 2020. 

 

7.3.3. Collaborate with County and CCPS to develop and maintain a registry of all cooling 

tower systems operated and maintained by the County, Sheriff’s Office and CCPS. This 

inventory should include location and street address of facility with cooling tower(s), 

make and model of cooling towers, cooling capacity of cooling tower and a short 

description of the exact location of the cooling tower (e.g., on the roof, at rear of the 

building etc.) All new installations should be registered with the Risk Management 

Department (or other more appropriate County department) within one month of the 

completion of final installation. 
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8. Management’s Response(s):  

 

Rec. # Concur/ 

Do not 

concur 

Responsible 

Person/Position 

Projected 

Implementation 

Date 

Comments 

  CCPS & County   

7.1.1     

 

7.1.2     

 

7.1.3     

 

7.1.4     

 

7.1.5     

 

7.1.6     

 

7.1.7 

 

    

7.1.8 

 

    

  CCPS   

7.2.1     

 

7.2.2     

 

7.2.3     

 

7.2.4     

 

7.2.5     

 

7.2.6     

 

7.2.7     

 

7.2.8     

 

  Risk Mngt.   

7.3.1     

7.3.2     

7.3.3     
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cc: Scott Zaremba, Deputy County Administrator for Community Operations 

Clay Bowles, General Services Director 

Karl Leonard, Sheriff  

Greg Akers, Internal Audit Director 

Keith Gagnon, Procurement Director 

 Nita Mensia-Joseph, Chief Operating Officer (CCPS) 

 John Thumma III, P.E. Director of Facilities and Maintenance (CCPS) 

Dr. Thomas Taylor, Chief of Staff (CCPS) 

Alex Samuel, MD, Director, Virginia Department of Health – Chesterfield Health District 
 


