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Calhoun County 3Ts for Reducing Lead in Drinking Water in Schools

Annual Narrative Report



Project Summary:  

The Calhoun County Public Health Department’s “Good to Grow” project, which is based on the Environmental Protection Agency (EPA) Training-Testing-Telling (3Ts) program, is a three year project which began in 2012. The project’s goal is to determine the health risk posed by the presence of lead in the drinking water of schools and childcare facilities served by a municipal water supply. The project is non-enforcement in nature and depends on the voluntary participation of facility staff. Because facilities cannot be compelled to participate all eligible facilities may not be involved. Continued efforts will be made to garner their participation. 

This risk determination is accomplished in several steps, the first of which is a thorough survey of the plumbing of a facility and examination of water use, followed by the collection of water samples from each participating facility. Once water samples have been collected, they are shipped and tested on a rotating basis by one of six participating EPA regional laboratories. Results provided to the Calhoun County Public Health Department (CCPHD) allow the sources of any contamination to be identified. Education was identified as a critical component in the project design, and every set of results provided to a school or childcare facility includes education by the staff. If necessary any remediation options are then discussed at this point.

The removal of lead hazards from facilities where young children with still-developing bodies and minds spend much of their time will lower the possibility of an elevated blood lead level. In addition results indicating that these water supplies do not pose a lead hazard will allow focus on other possible sources.

Considerable CCPHD and EPA effort has been focused on the creation of the necessary protocols and procedures describing the collection, processing and testing of samples. The documents formalizing the agreement between CCPHD and EPA were almost four months in development. The exacting nature of these protocols is very important in producing a scientifically valid study that can be used as a template by other organizations. Results have been received for 35 facilities, with the EPA guideline of 20 ug/L exceeded at only 3 of these; remediation practices have been established in each case, and coordination with the facilities to implement the best long-term solution is ongoing. 

Communication efforts have centered on developing concepts for communication products. The results of the sampling will help to determine the focus of communication efforts in the coming years. Communication efforts will be tailored to each target audience in terms of content and format.

Progress Toward Goals

1. Activities:  

Year one of the “Good to Grow” grant has focused on collaborating with Calhoun County schools and childcare facilities served by on municipal water, surveying those locations, and collecting 918 1,014 samples from 35 35 school or childcare locations in the county.  

Work on the project began in the spring of 2012. Early work focused on developing the collaboration with the EPA that was necessary for the project to not only become a pilot study but to have national impact. Once that partnership was established, work began on developing all of the required EPA documents including the Cooperative Research and Development Agreement (CRADA), the Quality Assurance Project Plan (QAPP), and the Statement of Work (SOW), as well as the sampling plan. Close communication between the EPA and the CCPHD was established through conference calls and emails. A full-time Environmental Health Educator was hired to run assist in the organization and implementation of the the “Good to Grow” project initiative in the end of September, 2012.  This staff member held this position until the end of May, 2013 when they were was promoted to another position at the Calhoun County Public Health Department (CCPHDand a), and another replacement Environmental Health Educator was hired in May, 2013.  Due to the length of time spent getting the CRADA, SOW, and QAPP documents approved by the United States Environmental Protection Agency (EPA), we experienced a significant delay in starting the sampling portion of this grantDuring this time we began contacting school and childcare facilities served by municipal water and building our relationship with project participants. CCPHD began conducting surveys at participating facilities in November, 2012.  Sampling which did not begain untilin  mid-January, 2013..  The first half of this grant year was spent building relationships with the educational and childcare community in the county along with 



Pprofessional development for  staff involved in the “Good to Grow” project began in October, 2012 and included meetings and conference calls with the Water Quality Association (WQA), as well as attendance at the WQA’s annual conference. The National Sanitation Foundation (NSF) provided training on the effect of corrosion on water lead levels, and meetings with local businesses were held to gather information on plumbing fixtures.  .We were unable to pursue the educational component of this project this grant year, but began developing our concept for the educational activities and resources at the end of year one.  

Relationships were established withSampled facilities included 18 public schools, 10 child care facilities, 4 parochial schools and 3 private preschool facilities in Calhoun County. all but one school districtOnce a facility agreed to participate, at least one preliminary site visit was conducted to meet with staff and survey the facility, in order to gather information on water use and the plumbing system.These sites were visited for introductory meetings, facility surveys Sampling was conducted on a second site visit, with 3 samples taken from each water outlet to obtain precise information on water quality. Once samples have been shipped, the average turnaround time for results has been 1 to 2 months. When CCPHD received the results, meetings were scheduled with the administrative and maintenance staff to explain the results. If any results were above the EPA guideline, CCPHD provided additional support including conducting repeat sampling and providing short-term and long-term remediation recommendations. Until a long-term solution has been implemented, the CCPHD actively works with participants to identify and implement remediation measures. , and to interpret sample results which were received through the end of grant year one.   



Additionally, we have begun the remediation sampling phase at Pennfield Middle School due to several high lead samples and have identified one bubbler at Lakeview Riverside Elementary which will begin the remediation process during year two of the grant.  

Further activities included collaborating with the trade group Water Quality Association to develop and procure some resources for use during the remediation phase of this project and to provide educational resources to the Environmental Health Educator.  Also, the Environmental Health Educator visited NSF in Ann Arbor, Michigan to learn about corrosion and the certification process for plumbing components.   

2. Outcomes:  

The outcomes of this grant included identifying the identification of sources of lead in municipal drinking water in schoolss and childcare facilitiess by, monitoring screening school and childcarethese facilities for elevated lead levels., It is anticipated that future outcomes will include remediation of elevated lead levels, and education outreach on lead control.  For year one, our focus has been monitoring of schools and childcare facilities for elevated lead levels.  Due to the late start of the sampling, the monitoring occurred from mid-January through the end of May.  Sampling occurred twice a week with weekly shipment of samples to the regional EPA Laboratories.  We were able to sample 35 locations during this time period and collect 918 samples.

The majority of test results have been below the applicable EPA guideline. Out of the 35 locations for which results have been received, 3 had samples with high lead levels. Based on our recommendations, interim remediation practices were put in place at all 3 facilities to prevent lead exposure until a long-term solution has been implemented. We will continue to provide technical assistance to these facilities as needed. 



Another outcome from the “Good to Grow” project has been the creation of protocols, forms and letters for use in this pilot study which will also be available in template form as a resource for future studies. This included the development of our chain of custody form, survey form, flush tag, multi-tiered result letters and sample labels. The CCPHD Epidemiologist helped to develop a statistics tool that will generate the appropriate number of sampling locations per facility that will still generate statistically valid results. This tool will also be available for future studies.       

Additionally in May, the EPA notified us that two participating schools had samples with high lead levels.  We were able to initiate the remediation process at Pennfield Middle School by first collecting one sample from the faucet with the highest lead result to verify that it did exceed the recommended limit of 20 ppb.  Once it was determined that it did exceed that limit, we met with the principal and facilities manager to go over the results and determine a plan for resampling that would aid in the location or determination of the source/cause of high lead levels in their kitchen and special needs classroom.  In order to get a clear picture of what is occurring in the school’s plumbing, we resampled the entire building twice and added all of the faucets in the kitchen to the sampling plan.  The exceeding faucet at Lakeview’s Riverside Elementary was identified to the director of operations, but at that time he wanted to wait until all of their facility’s results were back from the EPA.  Year one ended with CCPHD waiting on the return of these results from the EPA.  

The CCPHDCCPHD has been able to offer someprovided lead education materials to the participating facilities.  when meeting In conversations with the principals, directors, and facility staff further information was provided regarding the project, lead health hazards, sampling procedures, and possible remediation options. We made clear that the CCPHD was available as a resource to answer future questions.  to discuss sampling results.  Outreach presentations, although made available, have not been requested at this time. No outreach presentations were requested although they were offered to all participating facilities.  

The Environmental Health Educator met with the CCPHDCCPHD school nurses, who have a presence in  each public school, to discuss collaborating at allparent and student outreach activities that they participate in for the following 2013-2014 school year.  

The end of grant year one was spentTime has also been devoted to planning lead awareness educational activities and resources that will be further developed in year two. We strongly believe that the purpose of this program is not only to identify facilities that have an exceedance of lead in the water, but to make sure that we address the concerns of parents and administrators. We are seeking to use as many means as possible to communicate and raise awareness of the health risks of lead in drinking water.   

3.  Environment/Challenges/Opportunities:  

As with all projects, CCPHD has faced both positive opportunities and challenges during the first year of the “Good to Grow” project.  

The major positive factor that has impacted the progress of this project so far has been the overall willingness of county schools and childcare facilities to participate in this study.  Most of the qualifying fFacility staffsies  have demonstrated genuine interest and are concerned about providing a safe learning environment for their students.  been excited about this project and either participated in year one sampling or agreed to participate in year two of the grant.  This has helped CCPHD work around the late start to the sampling and allowed us to make significant progress in this project given the short sampling timeframe that year one allowed.  

Cooperation between CCPHD and the EPA Office of Water along with the EPA Regional Laboratories has been good and was an asset in the creation of the CRADA, QAPP, and SOW documents.  





Several challenges were encountered. One was the complexity of the CRADA, SOW, and QAPP documents, which describe the specific procedures for collection and testing of water samples. This process required four months of intensive communication with the EPA to develop and finalize a scientifically valid field study.A challenge of the “Good to Grow” project has been CCPHD underestimating the length of time that was needed to get the CRADA, SOW, and QAPP documents approved by the EPA.  Although the Environmental Health Educator was hired in September, the first three and half months were spent creating and editing the EPA documents and developing our collaborations with county school districts and childcare facilities.  We had intended to start sampling in October of 2012 but sampling did not begin until mid-January 2013. The intervening time was used to develop our collaborations with schools and child care facilities. 

A second challenge has been the necessity of adjusting sample collection to school schedules so as to be minimally disruptive and to obtain the necessary support from maintenance staff during pre-sampling activities. CCPHD had planned on an earlier start to the sampling portion of this grant, and we lost half a school year of sampling to the delay created by the EPA process for approving documents.  The EPA could not furnish sample bottles or analysis until all of the documents were approved and signed by the collaborating agencies.  To address this issuethese issues, we have revised the schedule to pushed a portion of round one sampling into year two of the grant.    

Another challenge is was that 17 facilities, which included public, private, charter, and childcare facilities, have elected not to participate. Additional efforts will be made to encourage their participation. e rReasons that facilities have provided for not participating in the “Good to Grow” projectincluded .  These reasons have included a a fear of government involvement with their facility, fear of the cost of remediation if high levels of lead are found, lack of concern on lead toxicity, and a feeling that not knowing and potentially providing unsafe water was easier to live with than knowing for sure  that past lead exposure had occurredwhether or not your water was safe.  Obviously, we would like to break down these barriers by the conclusion of this project and hope to engage all of the qualifying facilities.  We are missing an entire school district, all qualifying charter schools, a parochial school, and several childcare/preschool facilities for these reasons.  Missing demographics and geographical regions from in this project could impact its the results or leave children in this county at a greater -risk for lead toxicity.  We would like to break down these barriers by the conclusion of this project and hope to engage all of the qualifying facilities.  As we move forward, we hope that a positive media image, engaging educational programs and resources, and support through our collaborations will encourage participation of these facilities.  

When we submitted our grant to the W. K. Kellogg Foundation, we stated that we would collect samples from colleges and universities. The EPA has advised that it is not necessary to test colleges and universities since the health risk for older populations is lower, but discussions on this subject are still ongoing. A related challenge is that we may need to purchase more sample bottles in order to sample all interested facilities, including colleges and universities.  

The EPA agreed to provide bottles and analysis for 2,500 samples as an in-kind contribution. The EPA has subsequently offered to run up to 5,000 total sample analyses, however the source of the sample bottles beyond the initial 2,500 has yet to be determined.  

We may need to purchase more sample bottles in order to sample all interested facilities and add colleges and universities to this project.  Although the E.P.A. had offered to run additional sample analyses as an in-kind contribution in an earlier conversation, the sequester may require us to pay for additional lab services which would require the reallocation of first year funding to cover costs.

Finally, press releases to the media have been a challenge in the first year. We fully anticipate more effective use of media in the second year.  

4.  Collaboration:  

 The “Good to Grow” grant is has been collaborating with the EPA,EPA, Calhoun County schools and childcare facilities, and the Water Quality AssociationWQA, and the NSF.  These collaborations have provided partnerships relationships allowing free services and resources to be available to our project participants.

Collaborating with the EPAEPA has benefited us through the donation of 2,500 sample bottles and analysis for of those samples.  They guided us through the development of a sampling protocol and have provided us with lab reports on the samples that have been analyzed.  The EPAEPA has also provided lead DVDs and resources that can be distributed to our participants and used in outreach activities.  A hindrance of this relationship is that working with the federal government is a slow process and our partnership delayed the start of our sampling due to the timely process of approving all of the required EPA documents such as the CRADA and QAPP.  We had hoped to start sampling in October of 2012 but sampling did not begin until mid-January 2013.  Due to the late start, we were not able to collect samples at all area schools during year one of the grant and have moved some round one sampling into year two.  Additionally, when we submitted our grant to the W. K. Kellogg Foundation, we stated that we would collect samples at all schools and childcares in the county that met the program guidelines of using municipal water.  The EPA wanted to restrict the sampling to elementary schools and childcare facilities.  We were able to submit samples from participating high schools and middle schools, but not until the end of year one of the grant.  Our grant also stated we would collect samples from colleges and universities in our county and at this point no collaboration at that level has occurred due to the EPA feeling that population doesn’t need lead monitoring.  

Our collaborations with county school have been useful.  All school districts except Marshall Public Schools have agreed to participate.  Albion, Athens, Harper Creek, Lakeview, Pennfield, and Tekonsha school districts have been sampled, and we started surveying Battle Creek Public Schools at the end of year one.Participating facilities included public school districts and parochial grade schools, but no charter schools as of yet. Participants also included childcare centers, group home child care facilities, and private/parochial preschools. We received a verbal commitment from the Homer School District for sampling to occur in year two.   Additionally, the response to this project has been positive with the counties parochial schools with only one not participating.  We have not been able to develop any relationships with the charter schools in this county, so at this point they are not represented in this study.

Additionally, we have been collaborating with the childcare facilities in this county.  These have ranged from childcare centers, preschools, and group home childcares that care for up to 12 children.  We have run into some roadblocks where the center itself wanted to participate but their landlord would not allow participation or would not give a response in either a positive or negative fashion.  Facilities in this category have representatives in Albion, Battle Creek, Homer and Marshall.  Efforts to recruit additional participants have been ongoing.

Working with the trade organization WQA has benefited this project as they have given CCPHD in-kind donations of water quality brochures, helped create a PowerPoint presentation on remediation, and provided staff with professional development opportunities. NSF has provided training and has offered to provide technical assistance in the future upon request. We are also collaborating with the Water Quality Foundation who is offering us technical guidance and resources for our staff and project participants that need to go through the remediation process.  They created a PowerPoint presentation on remediation for our use and have provided us with free brochures on corrosion and remediation for facilities with high lead levels.  These free educational resources will be useful as we move forward in this project.  We hope to establish relationships with other organizations that can lend similar types of assistance.  



      

Future Plans:

Additional facilities will be sampled in the remainder of 2013, although exact numbers depend on whether facilities choose to participate. CCPHD will begin the second round of sampling in January 2014. Once the second round is complete, the focus will shift to education activities informed by test outcomes, remediation assistance, dissemination activities, and possibly sampling at colleges and universities.  

A water use survey is being developed. This survey could provide additional information on the specific sources students and staff use for drinking water while in school buildings, such as use of classroom versus hallway bubblers, and reliance on bottled water. This information would help to guide lead exposure assessment for students and staff. 

Health education efforts will be oriented toward several target audiences:  school administrators and facilities managers, parents of students at participating schools, consumers of water at participating schools, and the general public (in order of decreasing priority). Education efforts at facilities with elevated levels are liable to be more extensive than at facilities with normal results; at elevated facilities the public health importance of education is greater, and there will be a greater demand for information. Consequently, the focus of education efforts will be influenced by test results. Continuing collaboration with school nurses and the WQA will strengthen education efforts by increasing credibility with school-based audiences and providing technical assistance regarding remediation options, respectively.

The appropriate methods of communication will be different for each audience. Multiple education products are planned, including hard copy information sheets, brochures, and/or posters. Electronic communication methods will include posting information online, including content designed for mobile phones. Additional means of communication being investigated include video conferencing, public service announcements, and development of classroom activities.  

This project was not intended to become a self-sustaining program of CCPHD. It is possible that ongoing sampling on a regular basis could identify health risks that were not detected during the initial three-year project, either due to variability of lead levels or introduction of a new lead source into a plumbing system. However, the two rounds of sampling included in the pilot project would be sufficient to detect most existing contamination problems, and introduction of new lead sources is unlikely. 

The project could be adopted by other local health departments or agencies that desire to better characterize lead exposure within their jurisdiction. The components of this pilot program are intended to be available to other communities facing similar challenges. There are multiple expenses associated with the project including sample analysis and the time required to prepare documentation, conduct surveys and collect samples. Financial and/or in-kind assistance are important for covering these costs. If the project is adopted by other health departments, costs could be offset by contributions from schools, water systems, federal/state government assistance, or private grants. Requiring schools to expend resources on the project could lower the likelihood of participation.     

Dissemination:

During year one most of the information from the “Good to Grow” project has been disseminated to project participants.  CCPHD generated an introductory letter and educational PowerPoint at the start of the project that have been provided to all qualifying participants.  Additionally, aAs the results from the analyses have arrived back tobeen received by the CCPHD  CCPHD, we have generated letters to superintendents/directors,  principals, , facilities managers, teachers/staff, and directors, families. The letters and facility managers/directors of operation explaining provided appropriate information for each audiencetheir facilities result,s along with providing them with a copy of the official EPAEPA lab results.  Results are have been presented to facilities staff in person to insure ensure that the facility understands understood what was found and can could immediately ask questions if needed.  

Additionally, a section on the “Good to Grow” project was added to the CCPHDCCPHD website:  http://www.calhouncountymi.gov/government/health_department/leadgood_to_grow. offering information on the project and resources to find out further information on lead toxicity

Another source of dissemination has been Facebook asthe CCPHDCCPHD maintains a Facebook page:  https://www.facebook.com/#!/pages/Calhoun-County-Public-Health-Department-Environmental-Division/584979734863140?fref=ts. The Facebook page and releaseshas released educational information through posts and articles about this and  ongoing and upcomingother Division programs.

We have written a couple of press releases introducing the “Good to Grow” project; however these have not made it to the media.  All media releases to the public must be approved by the EPA.  We have submitted media releases to the EPA.   This approval and the sequester have slowed this process down and no release on this project has made it to publication at this time.  

Future plans include presenting at the Water Quality Association’s conference next spring in Orlando Florida,Future plans include  publishing press releases summarizing on both the “Good to Grow” project, providing  and an overviewan overview of the project results from year one, and explaining the health risk associated with lead in drinking water, . educational programs will be held during year two and will release information learned from year one, educational resources are currently being developed that will release information learned and created from this project via methods such as smartphones, Adobe connect web conferencing, and other innovative media methods, and wWork will also commence on the creation of a white paper and potentially journal articles over the next year or two.  Plans also include future presentations at the state and potentially national level on the results generated from year one and year two of this project.

Other

[bookmark: _GoBack]We completed the project’s first year with an excess of funds.  This was partly a consequence of the overall low levels of lead found to this point.  This meant that there was little need to provide remediation guidance and low demand for information from schools and parents.  This reduced costs in areas such as local travel, communication, and development of educational materials.  In addition, cost-saving measures were taken when possible.  For example, it was determined that samples could be held at room temperature for two weeks without affecting test results, so the projected cost of a portable refrigerator was eliminated.  Education of the project coordinator at NSF in Ann Arbor and the WQA conference in Indianapolis mitigated the need for long-distance travel to attend conferences.  Also, the costs of purchasing styrofoam coolers and latex gloves were defrayed by utilizing excess items available for free from other CCPHD offices and a local laboratory.  We expect that a similar budget excess will occur in the coming year.  We would appreciate any guidance that the Foundation can offer on allocating these funds.  For example, the EPA has indicated that they have laboratory capacity available to test paint or soil samples for lead, which may offer opportunities to expand the scope of the program to address additional sources of lead exposure.         

Other:

Evaluation:
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Calhoun County 3Ts for Reducing Lead in Drinking Water in Schools

Annual Narrative Report

Project Summary

The Calhoun County Public Health Department’s (CCPHD) “Good to Grow” project is a three year project based on the Environmental Protection Agency (EPA) Training-Testing-Telling (3Ts) program.  The project’s goal is to determine the health risk posed by the presence of lead in the drinking water of schools and childcare facilities served by a municipal water supply.  In the second year of this project (September 1, 2013 to August 31, 2014), the program continued to conduct water testing to identify sources of lead in participating facilities.  Many facilities underwent a second round of testing, and thirty new facilities were enrolled in the project, with a total of 1,890 water samples collected this year.  We determined that there is potential to collect more samples than originally anticipated, which led the EPA to revise the Cooperative Research and Development Agreement to increase lab support from 2,500 to 5,000 sample analyses.  Lab results showed an additional seven facilities with lead levels above the EPA guideline, compared to three facilities identified in the first year, although the cumulative percentage of water outlets that exceeded the guideline remained below 4%.  Remediation was conducted at two facilities, with follow-up testing showing an improvement in lead levels.  Education activities included outreach to potential participants, communication with staff at tested facilities, production of an awareness brochure aimed at the general public, provision of information at two local events, and preparation of a display board for future use.  Professional development of CCPHD staff was fostered by attendance at the 2014 Water Quality Association (WQA) conference.  In the third year, planned activities include additional testing and engagement with eligible facilities, communication efforts, and dissemination of project findings to professional audiences.  The program is increasing awareness of exposure to lead in water among local school and child care staff, and the overall test results will help the EPA to understand exposure patterns as it re-evaluates current policy regarding lead in water.

Progress Toward Goals

1.  Activities:  Water sample collection remained a primary task in the second year of the project.  With the initial groundwork in place for working with the EPA, and relationships with many facilities already established, it was possible to collect more water samples than in the first year.  CCPHD collected 1,890 water samples at 57 facilities, compared to 1,014 samples in the first year.  Some of these samples were collected from twenty-seven facilities that were already tested once in the first year (“second round” testing).  Second round testing was included in the project plans in order to verify the original results and measure variability from one year to the next.    This variability information is of interest to the EPA in determining an appropriate frequency for lead testing in schools and child care facilities.  In addition to second round testing, thirty new facilities were enrolled and tested in the second year.  The new facilities included fifteen public schools (including the county juvenile home), one private school, four child care centers, and ten child care homes (which are licensed child care facilities operated in the licensee’s home).  

The newly enrolled facilities included schools from two public school districts that did not participate in the first year.  Two of the three largest Calhoun County school districts, in terms of number of eligible facilities, were hesitant to participate initially.  In January 2014, the CCPHD Health Officer set up meetings with the superintendents of both districts to facilitate their participation.  These meetings provided an opportunity for the Health Officer, along with the Environmental Health Manager and Environmental Health Educator, to provide a detailed explanation of the project and address the superintendents’ questions and concerns.  Following these meetings, both districts decided to participate in the project.  CCPHD also began sending letters to potential participants in order to explain the project and address common questions up front.  The letters are sent prior to contacting facilities by phone, so that when the facility receives the phone call some of their reservations about participating may have been resolved.  

When elevated results are found at a facility, the first step is usually to notify the school and take a repeat sample to confirm the results.  CCPHD then attempts to identify the lead source.  The project normally collects three samples from each water outlet.  The pattern of results across the three samples can suggest where in the water line the lead source resides.  In some cases CCPHD takes measurements of plumbing nearby an outlet to determine what section of the water line each sample was drawn from, which helps in identifying the source of elevated results.

Education efforts were expanded in the second year.  CCPHD continued to verbally convey key points regarding lead in water when speaking with facility staff.  In addition, a new EPA publication titled “Drinking Water Best Management Practices for Schools and Child Care Facilities” was provided to each participating facility for future reference.  The sixteen page document explains potential water quality problems, including high lead levels, and appropriate measures to maintain water quality.  CCPHD also produced a pamphlet titled “Is There Lead in My Drinking Water?” adapted from an EPA pamphlet originally published in 2005.  The adapted pamphlet was updated and edited to provide information tailored to Calhoun County residents.  It presents information relevant to the general public, not just school and childcare staff.  The brochure will be handed out at events such as health fairs.  

CCPHD presented lead in water information at two local events.  The first was an Earth Day event organized by the Calhoun County Conservation District that introduced elementary school students to the concept of lead toxicity and its potential presence in water sources.  Information was also provided to the public at the CCPHD booth on Health Day at the Calhoun County Fair.  The display board created for the County Fair will be reused for future events.  CCPHD also posted a number of lead facts on the Environmental Health Division Facebook page, including updates on the 2014 implementation of the Reduction of Lead in Drinking Water Act, which imposed new limits on the sale and installation of plumbing parts containing lead.  

2.  Outcomes:  Response to the project has overall been positive through the first two years.  Of the eligible public school districts, only one small district has not participated in the program.  In addition, the majority of identified private schools and child care centers have agreed to participate.  No charter schools have participated, but CCPHD will re-engage with the three charter schools in the third year.  Participants have come from across the county, representing various municipalities and water utilities.  

Seven of the facilities tested in the second year were found to have at least one water outlet with results above the EPA guideline of twenty micrograms per liter.  While this is an increase from the three facilities that had elevated results in the first year, the proportion of water outlets that exceeded the guideline remained low, at less than 4% over the first two years combined. 

Among the three facilities that tested above the guideline in the first year, follow-up actions have led to improvements in water quality at two facilities and a re-classification of the third.  The re-classification occurred at a facility where the single elevated outlet was subsequently re-tested and yielded results below the guideline.  The initial test result was probably inflated by a very long stagnation time at that outlet.  This outlet appeared to be seldom used and was not flushed by the school the day before initial sampling.  CCPHD recommends that schools flush the day before sampling, in part to eliminate lengthy stand times, but staff at this facility had opted not to flush before the initial samples were collected.  For the other two facilities, CCPHD first discussed the various options available for voluntary remediation with facility staff.  These discussions addressed the pros and cons of each option from the point of view of CCPHD and the facility.  At one facility, six faucets tested above the guideline.  The facility decided to disconnect the water supply at four faucets and replace the other two.  Second round testing at this facility found reductions in lead levels at these two faucets, although one remained slightly above the guideline and the other was only slightly below it.  The brass shut-off valves below these sinks may be a secondary lead source.  If the facility replaced these valves, there would probably be a further reduction in lead levels.   At the third facility, after discussions with CCPHD the school replaced the brass shut-off valve beneath the one sink that had elevated results.  Follow-up testing found that lead levels had dropped well below the guideline. 

3.  Environment/Challenges/Opportunities:  While participation levels have been good, not all facilities chose to participate.  Key concerns of potential participants appear to include fears that expensive plumbing work will be required if elevated lead results are found.  The possibility of damage to their organization’s reputation may also be a common concern.  Among child care homes, reasons for not participating may include the feeling that they are too busy, since these facilities are typically run by a staff of only one or two people.  CCPHD will continue outreach efforts to enroll as many facilities as possible.  The fact that a large number of facilities have participated to date might help convince additional facilities to enroll.  

Other challenges include coordination of the sampling protocol with facilities.  Due to the gradual nature of lead leaching, participants need to refrain from running water for at least eight hours prior to sample collection – ideally throughout the entire building.  For that reason, collection is usually scheduled to start when a building opens in the morning.  At larger buildings, this may not be early enough to finish sample collection before staff and students arrive, so CCPHD may ask that someone from the facility start work early to unlock the building.  Pre-flushing the day before sampling, and maintaining stagnant water afterwards, may also be disruptive of the facility’s schedule.  These constraints are especially difficult for child care homes.  However, facilities are generally willing to work with CCPHD to find a solution.

4.  Collaboration:  Our primary partner remains the EPA via the Office of Ground Water and Drinking Water.  We also interact directly with the regional labs that support the project.  Six labs have supported the project and a seventh has agreed to cover a rotation in the third year.  In addition to their lab support, the EPA has connected CCPHD with drinking water researchers at the EPA Office of Research and Development to answer technical questions.  

The original Cooperative Research and Development Agreement (CRADA) between the W. K. Kellogg Foundation, the EPA, and CCPHD specified that the EPA would provide 2,500 sample bottles and lab analyses.  CCPHD revised its original estimate of the number of samples that would be collected in the course of the project, based on what had been learned in the first year.  CCPHD determined that, depending on participation levels, there was potential to collect over 2,500 samples.  As a result, the EPA decided to formally amend the CRADA to increase lab support to 5,000 analyses.  The EPA was not able to increase their contribution of sample bottles beyond 2,500, so CCPHD used grant funds to procure additional bottles.  At the end of the second year, CCPHD had already exceeded the original estimate with 2,904 samples collected.  

One challenge in coordinating with the EPA is that the labs receiving our water samples prefer to have sample shipments scheduled one to two months in advance.  However, the voluntary nature of the project means that participation of any given facility is unpredictable, and CCPHD needs to schedule sample collection at a time when facility staff are free to accommodate pre-flushing and sample collection.  The sample collection schedule tends to fluctuate from what is planned.  This has not been a serious problem for the labs, and overall they have expressed positive feedback regarding their experience supporting the project.  Another difficulty has been the turn-around time between shipment of samples to the EPA and the receipt of results by CCPHD, although this situation has generally improved over time.

Future Plans

Water sample collection will continue through at least part of the third year, depending on how many remaining facilities enter into the project and whether existing participants agree to conduct second round testing.  The EPA has arranged to provide lab support through June 2015 if needed.  The initial project goals included testing at colleges.  While colleges have been assigned a lower priority than other facility types based on EPA recommendations, it is possible that at least one college will be tested.  At facilities where elevated results are found, CCPHD will continue to support facility staff by providing specific recommendations for both short-term and long-term measures to prevent exposure to lead.      

Dissemination of findings will continue at appropriate events.  Possible events include regional and national conferences of environmental health professionals (such as the Michigan Environmental Health Association).  CCPHD will support, and hopes to be actively involved in, the development of a white paper that will include findings on lead in water from this project, among others.  Education efforts will continue, to include participation in any available health fairs targeted at parents of young children.  This may include events held in schools by CCPHD School Wellness Program nurses.  CCPHD will continue to explore additional approaches for increasing awareness of the potential for exposure to lead in water. 

This project was never intended to be self-sustaining after the grant period ends.  Facilities may elect to periodically test their water for lead at their own expense after the project is complete.  Their participation in the project may increase the likelihood of this, since facilities have an increased awareness of the potential health risk.  Even if facilities do not conduct yearly lead testing in the future, it is unlikely that their lead levels will change greatly from the results found by this project, at least for the next several years.   

Other local health departments would have difficulty implementing a similar project without external support.  This is due to the cost of staff time, equipment and supplies, travel, and sample analysis.  A local health department might be able to undertake a smaller scale program, with the aid of a smaller grant, if they could allocate a fraction of an existing staff member’s time to the program.  Such a program could only sample a limited number of facilities per year, and would have limited time for education or remediation technical assistance.  Even a small scale program would be difficult for some local health departments to undertake, since staff may not have time to devote to an additional program.  In addition, there remain other environmental sources of lead that affect children.  If funding for a lead paint specialist were available, a single position might incorporate both lead paint risk assessments and lead in water testing.        

Dissemination

CCPHD plans to present a 30-minute presentation at the 2014 EPA Drinking Water Workshop in Cincinnati, Ohio.  This event is a technical conference jointly presented by the EPA and the Association of State Drinking Water Administrators.  Attendees are mostly state drinking water regulatory officials.  Drinking water researchers also attend, including staff from the EPA Office of Research and Development.  

[bookmark: _GoBack]CCPHD attended the 2014 WQA conference.  This audience is mainly interested in the application of point of use filters to improve water quality.  Attending the conference was useful in that networking with WQA staff and other water quality professionals was achieved.  To date, no participating facility has elected to install filters to reduce lead levels, so CCPHD and WQA agreed that it would be best to hold off on presenting project findings at the conference.  In the cases where remediation was undertaken, facilities elected to replace suspected lead sources.  Since the plumbing replacement option was not expensive in these cases, facility staff preferred this over installing a filter that requires ongoing maintenance.  If any participating facilities decide to install filters in the third year, CCPHD will offer to give a presentation at the WQA conference in 2015.
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Calhoun County 3Ts for Reducing Lead in Drinking Water in Schools

Third Annual Narrative Report



Project Summary

This project implemented the Environmental Protection Agency (EPA) Training-Testing-Telling (3Ts) for Reducing Lead in Drinking Water in Schools project in Calhoun County, Michigan.  In the third and final year of this grant, the Calhoun County Public Health Department (CCPHD) continued outreach efforts to obtain participation by as many schools and child care facilities as possible.  CCPHD tested newly enrolled facilities and visited many prior participants again for a second round of testing, with testing coverage exceeding initial expectations.  The percentage of elevated test results remained low.  CCPHD made further efforts to sustain active participation by minimizing the time burden to participants, and to communicate test results and recommendations in a way that fosters understanding and follow-up actions.  As the project drew to a close, the participation, testing, and remediation outcomes were analyzed to understand the project’s level of effectiveness.

Progress Toward Goals 

1.  Activities:  For facilities that declined to participate earlier, CCPHD made additional attempts at recruitment during the third project year.  Facilities were only contacted a limited number of times on the grounds that overly aggressive communication would create negative perceptions of the project.  When contacting a facility late in the project, CCPHD could cite the track record of the first two project years, which can help convince a facility to participate.  When a facility hears that numerous other local schools and child care facilities have already participated, and that elevated results have been rare, their perceptions of the project often change.  Another asset in the third year was that CCPHD developed a better appreciation of the perspective of facilities over the course of the project.  Their concerns might include the actions CCPHD would take in response to high test results, the cost of remediating lead sources, and the potential for negative publicity.  As the project progressed, CCPHD increasingly made it a point to address these concerns directly when meeting with facility staff.   CCPHD also conducted additional research to identify facilities that had opened since the project started.  In all, 17 new participants were enrolled in the third year.  

As an example of outreach conducted in the third grant year, one eligible public school district had not yet participated when the third year began.  The superintendent had met with CCPHD earlier in the project.  The superintendent subsequently raised the question of participation at a school board meeting, but the board decided against it.  CCPHD approached the superintendent again early in the third grant year.  This time CCPHD specifically requested the chance to make a presentation to the school board, which would include information on project results to date that was not available at the original meeting with the superintendent.  The board’s facilities committee agreed to hear a presentation at their next meeting.  CCPHD’s presentation covered the public health basis for the project, the high level of participation by other eligible districts, the low incidence of elevated results to date, and the non-enforcement nature of the project.  The board agreed to participate soon thereafter.

For eligible facilities that did opted not to participate, CCPHD mailed information on conducting in-house lead in water testing.  The information included a cover letter from CCPHD as well as copies of the EPA publication “Drinking Water Best Management Practices for Schools and Child Care Facilities Served by Municipal Water Systems,” which addresses several aspects of drinking water quality but mainly focuses on lead.  The mailings also included the EPA DVD “What Your School or Child Care Facility Needs to Know About Lead in Drinking Water.”  	Comment by Jim LeFevre: Delete

CCPHD also fine-tuned the presentation of results and recommendations in the third grant year.  CCPHD always provides participants with the EPA lab report for their facility, so that they can review their results in detail and retain documentation for future reference.  Unfortunately, the lab reports are not easy for a non-chemist to read.  They contain technical jargon as well as extraneous (from the facility’s point of view) technical detail.  The reports usually identify results only by a sample ID number, as opposed to a plain language description (such as “Room 123 Faucet”).  Initially CCPHD provided a key that matched each sample ID to a photo or a plain language description.  However, this method required the facility staff to look back and forth between 2 documents to read the results.  In the third year CCPHD used Microsoft Excel to produce a bar chart for each facility that labels each result with a plain language identifier.  This format can be reviewed quickly and easily by facility staff.  It also serves to draw attention to elevated results by visually highlighting the magnitude of difference between normal results and elevated results.  

CCPHD also developed a standard format for communicating remediation recommendations.  It can be challenging to communicate this information clearly and concisely, and in some instances it seemed that a facility had difficulty absorbing all of the details and focusing on the key takeaways.  The format eventually developed was to fill out a separate table for each elevated outlet.  An example is shown in Figure 1.  

		School:

		Middle School

		Water outlet:

		Rm D104 (library work rm)



		

		





		Notes:

		Results were significantly higher in 2015 than in 2014.  One possible explanation is that lead particles have built up in the aerator over time.



		Recommended measures:

		Remove and clean aerator, and re-test.  If results are still high, replace faucet.



		Priority:

		Medium – some results exceed 20 ug/L, but students probably do not routinely consume water from this faucet (although pregnant women might)





Figure 1:  Example of remediation recommendations format

The table makes it clear at a glance where the outlet is, what type it is, and what the results were.  The Notes section provides context on the results, and the Priority section helps the district/facility allocate resources to addressing the outlets that contribute the most to children’s lead exposure.

Due to the lower than expected overall results, CCPHD did not focus as much on developing education media as initially envisioned.  Another contributing factor was that the number of outlets to be tested significantly exceeded the initial projection, which led CCPHD to devote more time to screening for elevated lead levels.

2.  Outcomes:  The outcome numbers reported in this section represent the entire grant period through May 31, 2015.  The participation rates among eligible facilities varied by facility type.  Ninety-three percent of public schools (37 out of 40) participated, which included representation from all eligible districts.  Strong participation also occurred among the small number of eligible private schools (80%; 4 out of 5) and charter schools (66%; 2 out of 3).  Among licensed child care centers, 76% (22 out of 29) participated.  The lowest participation rate was among child care homes, which are licensed to care for either 6 or 12 children and operated out of the licensee’s residence.  Only 31% (17 out of 54) of eligible facilities participated.  Overall, CCPHD collected 3,857 water samples from 82 facilities, exceeding our expectation of up to 2,500 samples from 75 facilities. 

The project sought to conduct a second round of testing 12 months after initially testing each facility.  This second round was completed at 49% of participating facilities.  Nine percent of participants were no longer operating when they came due for second round testing (most of these were child care homes).  Twenty-two percent enrolled in the project in the final year, so they were not due for second round testing prior to the end of the project.  Some of these facilities opened after the project started, while others had initially declined to participate but changed their minds when approached again later in the course of the project.  Twenty-one percent of participants did not respond or declined when contacted regarding second round testing.  

At 37 outlets, CCPHD found results greater than 20 ppb – the guideline level used in the EPA 3Ts guidance document.  For four of these outlets, the elevated results were found after an abnormally long stagnation time, and follow-up testing done in compliance with the stagnation protocol found lower results, so the “true” number of exceedances is considered to be 33.  These 33 samples were taken from 13 different facilities.  Thus the percentage of facilities with any elevated results was 16% (13 out of 82) and the percentage of outlets with any elevated results was 4% (33 out of 841).  These percentages are influenced by the sampling protocol chosen for this project, which specified a split first draw (two 125 mL samples) as opposed to the default method recommended in the 3Ts document, which is a single first draw (one 250 mL sample).  This gave our protocol increased sensitivity to lead elevations affecting a small volume of water.  Had we collected a single 250 mL first draw, the percentage of outlets with any elevated results would have been only 2%.  

For comparison, when Seattle Public Schools sampled in 2004 using a 250 mL first draw, they found 22% of outlets exceeded 20 ppb.  In 1999 Los Angeles Unified School District found 10% of outlets exceeded 15 ppb in a 250 mL first draw.  These are examples of districts with known lead problems, and are probably not representative of most schools nationwide.  The low prevalence of elevated lead levels in Calhoun County shows that not all schools have lead problems as extensive as Seattle or Los Angeles.  

However, the results should not be taken to mean that lead testing is not worthwhile.  The elevations found occurred sporadically, in buildings with year of construction ranging from the 1910s to the 1970s, none of which had any signs of actual lead pipes being installed.  Testing throughout a building, at every outlet used for drinking or cooking, is the only way to know for sure whether a school is supplying safe drinking water.  In addition, local water chemistry may play a role in our results.  A 2004 letter from the Michigan Department of Environmental Quality, responding to an EPA request for information on lead in drinking water, noted that “groundwater in Michigan is not typically corrosive or conducive to significant lead leaching from water system components.”  Other parts of the country, where source water chemistry (or the water treatment process) differs, might find higher results in buildings with similar installed plumbing.  

Where second round testing was completed, there were several cases in which an elevation was found at an outlet that was not elevated in the first round.  In one case the cause is believed to be a drip that biased results downwards in the first round, which was fixed before the second round.  In another case, the lead level dropped to normal after the faucet aerator was cleaned, so the increase appears to have been caused by lead particles trapped in the aerator.  There were two other cases, both faucets, in which follow-up testing was not accomplished; while aerator build-up is the suspected cause, this could not be confirmed.  For the most part, results were similar in the first and second rounds.  The benefit of repeatedly sampling for lead each year may be small, provided that a school incorporates periodic aerator cleaning into cleaning/maintenance procedures.  However, recurring sampling on some frequency (perhaps every 2 to 5 years) does have value.  Water chemistry can change, plumbing components can gradually corrode, and any one water sample may provide misleading results due to normal variability or sampling errors such as insufficient stagnation times.

In the 13 facilities where the 33 elevated outlets were located, the level of facility participation in follow-up activities varied.    All of these facilities allowed CCPHD to do repeat or second round testing to confirm elevated results.  However, only three of these facilities kept in contact with CCPHD all the way through remediation and follow-up testing.  For the remaining ten facilities, the outcomes varied.  At one facility, leadership took the time to discuss the results with CCPHD but was not inclined to perform remediation due to the lack of exposure to water from the outlet, the fact that the elevation was only slight, and the difficulty of accessing the suspected lead source (an understandable decision under the circumstances).  One facility stated that they would do their best to ensure elevated outlets were flushed before use for consumption, but declined further discussions of remediation options.  One facility did not respond to attempts to schedule testing the elevated faucet with its aerator removed, which would have determined whether the problem was caused by aerator build-up.  Another facility met with CCPHD and seemed to give serious consideration to replacing some plumbing components and indicated that they would contact CCPHD for follow-up testing, but did not do so.  For the remaining six facilities, which fell under two school districts, district staff did not respond to CCPHD’s attempts to schedule meetings to discuss remediation, nor did they respond when recommendations were transmitted by e-mail in lieu of a meeting.  Some of the facilities that did not stay in contact may have implemented remediation measures, but preferred to do so without involving CCPHD.

CCPHD hoped that more facilities would work with us on remediation activities, but the structure of the project ultimately leaves this decision to the facilities.  CCPHD did not repeatedly follow up with facilities to inquire about the status of remediation.  Facilities may have viewed this as an attempt to pressure them into performing recommended remediation measures, whereas the initial agreement was for a voluntary partnership between the facility and CCPHD.  

3.  Environment/Challenges/Opportunities:  CCPHD attempted to recruit as many eligible facilities as possible, but the limiting factor was not time or money but the willingness of facilities to participate.  The reluctance of some facilities to participate in the project may be surprising considering that CCPHD covers the costs of participation and CCPHD staff perform sample collection, packaging, and documentation.  However, from the perspective of the schools, testing means the potential for uncovering a problem that could mean unanticipated costs, negative media attention, and upset parents.  It can also be a difficult decision to voluntarily allow a government authority to enter and inspect the facility, not knowing how the authority will react to adverse findings.  Staff may simply be too busy to entertain the idea of coordinating water sampling.  This last factor is probably important in the relatively low participation rate of child care homes; since these facilities are run by only one or two staff members, they have little capacity to take on optional tasks in addition to their normal workload.

A related challenge was sustaining facilities’ participation through second round testing and follow-up on elevated results.  The reasons that some facilities did not participate in second round testing may include an assumption that one set of results is sufficient to screen for lead, or a lack of patience for continuing to invest time in the project.  Testing for lead does require work on the part of the school even though CCPHD performs sampling.  Most facilities escort CCPHD during the survey and sampling process, each of which can take one to two hours; a facility staff member may also be asked to start work early so that sampling can conclude before significant numbers of staff and students arrive.  In addition, facilities are responsible for pre-flushing sampled outlets for 30 seconds the night before sampling, and for maintaining stagnation until samples are collected.  The stagnation requirement can be inconvenient for the school, since kitchen and maintenance staff arrive early in the morning and normally run water for cooking and cleaning.  These aspects of sampling can be burdensome, especially if a single point of contact coordinates sampling at multiple schools within a district.  CCPHD sought to minimize the inconvenience by adapting sampling times to the facility’s schedule, by completing paperwork on behalf of the facility where possible, and by completing sampling notes back at the office rather than on site to expedite sampling.  

As mentioned above, it was important to work around each facility’s schedule to find the most convenient time to perform sampling.  The lead time for scheduling varied by school, but most schools desired to schedule sampling about 1 week in advance.  This presented a challenge in coordinating with the supporting EPA labs, which prefer to have at one to two months’ advance notice of sample shipments, for their planning purposes.  A related effect was that the quantity of samples submitted to the EPA varied greatly from one week to another.  The EPA understood our limited control of the sampling schedule, and the labs accommodated our sample shipments even on short notice.  

Facility staff had to balance participation in the project against other demands on their resources.  School facilities maintenance staff, who typically acted as CCPHD’s points of contact, occasionally made comments about their heavy workload or reduced staffing.  According to statewide statistics, public school revenue in Michigan is down in recent years, and facilities maintenance expenditures have been cut at a higher rate than other budget items.  A facility’s ability to partner with CCPHD is dependent not just on their willingness but also on their resource constraints, which are impacted by economic factors.  

4.  Collaboration:  The EPA continued to provide reliable lab support through the third grant year.  The EPA labs expressed overall positive feedback on their participation in the project.  This positive experience may have contributed to a seventh regional lab’s decision to join the project in the third grant year.  Over the course of the project, the EPA labs analyzed almost 4,000 water samples at no charge.  The EPA benefited by gaining experience in coordinating a project across its network of regional labs.  The EPA can also analyze the set of results to better understand lead exposures from water in schools in general, which can inform EPA’s current re-examination of its lead in water regulations.  

Another asset provided by the EPA was access to EPA Office of Research and Development scientists who have extensive experience studying lead leaching.  These subject matter experts were consulted on several occasions for guidance on diagnosing or remediating a lead problem.  This expertise is valuable because understanding water test results is not always straightforward when testing for lead.

5.  Observations:  CCPHD also found that none of the participating facilities had any prior lead test results in their records (at least, none that they shared with CCPHD) and generally seemed unfamiliar with the concept of exposure to lead via drinking water.  Their level of awareness probably suffers from the subtle nature of this health hazard.  The lack of overt health effects makes it easy to ignore the potential for subtle developmental effects.  This low level of awareness has implications for participation, and creates a need to briefly educate a facility before asking for a decision on project participation.  This involves a clear explanation of the rationale for the project (including subclinical developmental effects of lead, variance in lead levels at different buildings, and presence of lead in modern plumbing) to clear up any mistaken assumptions that facility staff may have about the value of participation.  

Future Plans

This project was never intended to become self-sustaining.  The cost of continued sampling on this scale, including funding a staff position and paying for lab analysis, cannot be supported without grant funding.  In addition, the low degree of variation observed at facilities that were tested twice does not bear out a need for repeatedly sampling the same facilities every year.  Since lead levels are not expected to change rapidly over time, even screening a facility once reduces the risk of lead exposure in future years.  

[bookmark: _GoBack]CCPHD will preserve the experience gained through this project.  A set of forms and written procedures will be adapted to provide a generic template for use by any other local health department that has an interest in conducting sampling for lead analysis in schools and child care facilities.  CCPHD will also retain an organized archive of project records for future reference.  CCPHD plans to create a form letter that can be sent to local schools and child care facilities on a recurring basis, possibly every 5 years, to inform new facilities and remind existing facilities that periodically testing for lead in water is recommended.  This inexpensive measure will help maintain awareness among the decision makers responsible for water quality in schools and child care facilities.   

Other local health departments would likely require grant funding to undertake a similar project.  A smaller grant than the one that funded this project might be sufficient to conduct a scaled-down version.  Potential funding sources include a philanthropic foundation with an interest in children’s health or education, a local water utility, or a private company/corporation with a local presence.  Ways to reduce costs could include collecting a single 250 mL first draw from each outlet for initial screening purposes, as opposed to the three samples per outlet that CCPHD collected.  The health department could also limit the scope, at least initially, to facilities where children younger than 6 years old are enrolled, thereby focusing resources on the population most susceptible to developmental effects.  Utilizing existing staff or funding a part-time position to implement the project would constrain the pace of sampling but would be more affordable than funding a full-time position.

Dissemination

CCPHD provided a 30-minute presentation on this grant at the 2014 EPA Drinking Water Workshop.  The audience at the workshop consisted mainly of state government employees whose work deals with drinking water regulation and treatment, but it also included scientists who conduct research on water quality.  This event allowed CCPHD to communicate the project concept and interim results to a broad audience drawn from across the country.  CCPHD also presented for 50 minutes at the 2015 Annual Education Conference of the Michigan Environmental Health Association.  This audience included employees of the Michigan Department of Environmental Quality and local health department environmental health staff whose work relates to drinking water quality.  By presenting in this forum, CCPHD reached a number of local health department staff positioned to implement an analogous project in their own jurisdiction.     

Project Director’s Opinion (1/2 to 1 page)

What do you think are the most important outcomes and “lessons learned” from this project?

What recommendations would you make to other project directors working in this area or to the Foundation?

Other

After the end of the third grant year, CCPHD plans to use remaining grant funds to analyze the patterns of lead exposure from all sources in Calhoun County and identify potential future interventions that fit the County’s specific situation.  CCPHD will submit a more detailed proposal separately.
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Good to Grow

Lead in Municipal Drinking Water at Schools and Child Care Facilities





Scope of Grant

Protect children from exposure to lead in water supplied by municipal water systems at schools and child care facilities in Calhoun County

Funded by W.K. Kellogg Foundation

In-kind support and technical assistance from the Environmental Protection Agency

Funded June 2012 through August 2015







CDC Definition of Elevated 
Blood Lead in Children







Chart References:  Lanphear 2005, CDC Preventing Lead Poisoning in Young Children.

The CDC set the new threshold at the 97.5 percentile blood lead for US children – it is not a health based guideline.  Their language changed to emphasize that levels below the threshold are not necessarily “safe.”
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Participation

Not a regulatory program

Facilities are under no obligation to participate or to take remedial actions  

Facility staff often have initial concerns or misconceptions that need to be addressed

Facility will be shut down or mandatory remediation imposed if results are high

No lead poisoning symptoms among students

Municipal water assumed to be safe

Past water testing for other parameters







-Unlike much of what EH does, this is not a regulatory program

-No facilities have contacted us first due to ‘word of mouth’

-Can be hard to get ahold of the decision maker – voice mails are rarely returned.  If you catch the decision maker when you call, the odds of getting agreement seem to be better.

-Facilities might be willing to participate initially but grow weary of process.  For each participant we attempted to do a second round of testing one year later.  Some schools did not respond regarding a second round.  Large districts might have a single person working with you to sample each building, which can take up a lot of his/her time.  It’s important to accommodate the staff’s schedule and time constraints to maintain their voluntary cooperation.  
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Participation Rates







-Some public school districts initially declined, but agreed after face-to-face meetings with superintendent or school board committee (in some cases the health officer initiated and attended the meetings). The only public schools not tested were the 2 BCPS middle schools.  I made gradual progress on BCPS schools but the district didn’t got back to me about these schools before the school year ended.  They may have been too busy; this was around the time when they had to identify an elementary school to shut down.

-Child care center directors seemed like the most eager to participate, perhaps they are more conscious of health issues due to the younger age group or maybe their background includes more health-related education.

-It can be difficult to reach the decision maker for charter schools.

-Child care homes were represented but many who were contacted seemed quick to decline.  Child care homes are home-based child care facilities.  They can be licensed as either group child care homes (up to 12 children on site) or family child care homes (up to 6 children on site).  Child care home licensees may already have a lot of work to do to meet basic licensing requirements as a small operations and do not want to take on anything additional, and they may not have as good awareness of lead health effects compared to child care center directors. -Child care homes – it is difficult to find a good time to call.  I try to call during early afternoon which is sometimes “nap time.”  I have also tried sending letters explaining the program before calling, so I am not interrupting their work with a lengthy explanation.  Even so, they seem very quick to decline participation.  Partly this may be that they just don’t have time to deal with more government “oversight” or they suspect there is a catch.  With only 1 or 2 staff, child care homes do not have a lot of capacity to take on optional work.

-Massachusetts DEP created a program ~10 years ago that contacted 250 Boston-area child care facilities offering free lead in water testing (post card with follow up phone call).  25 agreed to participate.

5



Participant	Public schools	Private schools	Charter schools	Child care centers	Child care homes	38	4	2	22	18	Non-participant	Public schools	Private schools	Charter schools	Child care centers	Child care homes	2	1	1	7	36	

Reasons Facilities 
Do Not Participate

Don’t have time to coordinate sampling

Don’t want to deal with another government “inspection” or be subject to enforcement action

Assume that water is safe

Assume that high results can only be fixed by unaffordable remediation

Worry that results will affect the facility’s reputation or draw negative media attention

Don’t want to hear bad news







-The decision maker does not tend to explain reasons for non-participation so these explanations are not certain.  

-Assumption that water must be fine:  tested by city / we had the water tested x years ago / no one is getting sick

-I try to raise and address some of these points myself even if they are not brought up by the facility.    

-May be better to direct inquiry to superintendent rather than starting with facilities maintenance director (if do not specify that want to speak with superintendent, secretary liable to transfer you to facilities)
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Participation in Second 
Round Testing

Total:  84 facilities







-Goal is to complete 2 rounds of testing at each participating facility

-Out of the 84 facilities that participated, half of them completed a second round of testing approximately 1 year later after the first test.  The other half did not, for various reasons.  Some did not agree to schedule a second round of sampling.  Others did not enroll until the last year of the program, either because they were hesitant to enroll at first or because they opened after the start of the program.  One reason for late enrollment is that a facility contacted early in the program may have declined to participate; when we call back a year later we can mention that we have had X number of schools participate, which helps assure the facility that the program has merit. 

-The 18% that declined illustrate the difficulty of maintaining participation over time.  Facilities may have be willing to allocate a limited amount of time to the program, but there is a point where they decide not to participate further.  

Total revenue of MI public school districts

2008:  $20,798,364,327

2013:  $19,828,528,909 (decrease of 4.7%)

https://www.mischooldata.org/Other/DataFiles/FinancialInformation/HistoricalFinancialReports.aspx



Operation maintenance (The cost of those activities concerned with keeping the physical plant open, comfortable and safe for use.) expenditures:

2008:  $1,774,382,270

2013:  $1,435,213,297 (decrease of 19%)
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Sales	

2 rounds completed	Declined/no response	Enrolled late or new	Closed	42	15	20	7	

Types of Facilities Tested



Total:  84 facilities
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Column1	Public schools
45%



Childcare 

homes
22%







Public schools	Childcare centers	Childcare homes	Private schools	Charter schools	38	22	18	4	2	

Ages of Tested Facilities



Total:  84 facilities





-Over ¾ of tested facilities were built before 1980 – before modern regulations on lead in plumbing were in place.

-Frequently the plumbing is not entirely original.  We document the dates of plumbing work provided in the survey interview, but this is usually limited to the personal knowledge of the interviewee.
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Column1	







Unknown	Pre-1900	1900s	1910s	1920s	1930s	1940s	1950s	1960s	1970s	1980s	1990s	2000s	2	4	1	2	3	5	9	25	10	9	2	6	6	

Sampling Preparation

Timing:

Early in morning to allow for 8 hour stagnation period

Completed at least 1 hour before school opens

Teachers (and students) start showing up quite early

Identify outlets to sample – any used for drinking or cooking

Pre-flush procedure is coordinated with staff

Try to make it easy for the school – fill out documentation for them, mark outlets on map









-Outlet = faucet or drinking fountain

-Even if you arrive several hours before the facility’s operating hours begin, there may be staff present.  Kitchen staff and janitors tend to arrive early & need to run water to do their jobs.  

-Sometimes I ask facility to have someone start work early to let me in

-The sampling requirements can be awkward for the facility to accommodate.  I try to go out of my way to make it easy for the school so they don’t get impatient with the process.  This is especially true at public school districts since I often have to coordinate with the same person to sample each school.  The district staff usually don’t delegate coordination to the staff at each facility.
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Sample Collection

Three samples taken at each outlet

“Sequential sampling” method

Provides 3 data points, each representative of a different section of plumbing

Samples submitted to                                    one of seven rotating                                         EPA labs

Analyzed at no cost to                                           CCPHD
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Interpreting Results

Guideline of 20 parts per billion set by EPA

As opposed to 15 ppb level for compliance testing

EPA contact recommends that we highlight any result above 10 ppb









After the CDC decreased its blood lead level threshold from 10 to 5 units in 2012, the EPA considered decreasing their guideline for water in schools from 20 to 10.  Apparently they decided not to make this change, but our primary contact at the EPA considered any results above 10 ppb to be noteworthy.  In some cases I advised remediation at outlets where results were between 10 and 20 ppb, but with a qualification that remediation was not a high priority.
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Elevated Results

Number of outlets where a result above 20 ug/L was found:  37

Out of these, follow-up testing indicated that 4 of these outlets had inflated results due to an unusually long stagnation period

These are not counted in the following charts







-There were 37 outlets where at least one out of the three samples had a result above 20 ppb.

-Lead test results tend to increase the longer the water stagnates.  If the water stagnated longer than the standard 8 – 18 hour window, then a comparison between the test results and the guideline level may be misleading.
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Percentage of Facilities With Elevated Results



Total:  84 facilities
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Column1	





At least one outlet with results 	>	 20 ppb	No outlets with results 	>	 20 ppb	13	71	

Percentage of Water Outlets 
With Elevated Results



Total:  898 outlets





Of the 33 outlets with results > 20 ppb, 12 of them would have been < 20 ppb if we had used the default sampling procedure recommended by the EPA (a 250 mL first draw).  In that case this graph would have shown 2% of outlets had results > 20 ppb.  By taking smaller samples, our procedure became more sensitive to lead sources that only influence a small section of the water line.
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Sales	





Results 	>	 20 ppb	Results 	<	 20 ppb	33	865	

Actual Exposures

What do the results mean in terms of health and developmental effects?

A difficult question to answer

No known safe level of lead

No simple way to convert water results to a human exposure

Blood lead level determined by multiple exposures

An 2004 analysis of Seattle schools suggested water levels would need to be well over 200 ppb to raise blood lead above 5 ug/dL







-National estimates of the GM BLL for children aged 1–5 years declined significantly over time, from a 1976–1980 estimated GM BLL of 15 µg/dL (CI = 14.2–15.8) to ... the 2007–2010 estimated GM BLL of 1.3 µg/dL (CI = 1.3–1.4). (MMWR 62(13);245-248)

-Numbers that are considered elevated now, were typical for earlier generations.
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Average Elevated Results for Outlets With Routine Exposure







-Out of the 33 elevated outlets, 16 are not believed to be routinely used for consumption by children

-The assumptions about use by children are based on either information provided by staff or location (e.g. faucet in a staff work room is probably not routinely used by children).

-Routine exposure is the health concern here; sporadic exposure to such small amounts of lead wouldn’t amount to much of a dose.

-This chart shows the average results of the 17 elevated outlets which are more likely to be used by children for drinking or for preparing food for children, on a regular basis.  Where an outlet was tested on multiple occasions, the average of the results was used to represent that outlet.

-Most of the water that a student consumes from an outlet will not be first draw water that stagnated for 8 – 18 hours.

17



Series 1	Sample 1	Sample 2	Sample 3	39.4	23	5	Average Lead Concentration (ppb)



Actions When Guideline Is Exceeded

Varies in each situation, but may include:

Re-test to confirm results

Further inspection of plumbing

Recommendations for reducing lead levels

Follow-up testing to determine success of remediation
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Results Summary Format







A bar chart assists facility staff in reviewing their results.  It serves to highlight the variation between outlets within a building, calling attention to any outlets that had elevated results.
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Kitchen 2-compartment sink sample 1	Kitchen 2-compartment sink sample 2	Kitchen 2-compartment sink sample 3	Hallway fountain by rm 113 sample 1	Hallway fountain by rm 113 sample 2	Hallway fountain by rm 113 sample 3	Hallway fountain by rm 116 sample 1	Hallway fountain by rm 116 sample 2	Hallway fountain by rm 116 sample 3	Hallway fountain by activities rm sample 1	Hallway fountain by activities rm sample 2	Hallway fountain by activities rm sample 3	Hallway fountain by rm 102 sample 1	Hallway fountain by rm 102 sample 2	Hallway fountain by rm 102 sample 3	Rm 102 faucet sample 1	Rm 102 faucet sample 2	Rm 102 faucet sample 3	Rm 101 fountain sample 1	Rm 101 fountain sample 2	Rm 101 fountain sample 3	Rm 209 faucet sample 1	Rm 209 faucet sample 2	Rm 209 faucet sample 3	1	1	1	1	1	1	1	1	1	1	1	1	1.1000000000000001	1	1	2.6	1.9	1.2	8.6999999999999993	3.9	1	3.4	8.1999999999999993	4.0999999999999996	Lead concentration in micrograms per liter









Inspecting Plumbing







Recommendations Format











Here is an example of the format I eventually arrived at for communicating recommendations.  I fill out one table for each outlet that had elevated results.  
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Remediation Example

The remediation measure in this case was replacement of small plumbing components under the sink where this fountain was                mounted

The relatively high Sample 2                                       result suggested that the lead                            source was under the sink









-In some cases the school does not stay in contact so we are not able to monitor remediation actions or do follow-up testing. This is an example of a case where we did coordinate with the school through remediation and follow-up testing.
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Remediation Example







Follow-up testing after remediation showed a drastic drop in the lead level.
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Sample 1	Before remediation	After remediation	35.700000000000003	1.4	Sample 2	Before remediation	After remediation	37.799999999999997	3.9	Sample 3	Before remediation	After remediation	15.5	2.7	Lead Concentration (ppb)



Variation Among Outlets 
Within a Facility







-This graph illustrates the wide variations that occur within a single building.  There was no pre-flush prior to collecting these samples.  Aside from possibly the old/corroded appearance of the shutoff valve, there is no reason to expect that this particular outlet would be elevated.  

-Testing is a good idea because you would not have guessed this distribution of results if you had not tested.
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Sample 1	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	0.60099999999999998	0.5	1.1399999999999999	1.53	2.1	2.3199999999999998	3.43	0.54400000000000004	0.69899999999999995	3.34	0.5	0.51800000000000002	2.78	2.73	29.4	1.98	1.58	Sample 2	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	0.74199999999999999	0.5	0.5	1.32	4.3499999999999996	1.99	1.18	0.5	0.5	1.21	1.61	0.77300000000000002	5.77	5.99	77.5	4.5	2.2400000000000002	Sample 3	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	0.5	0.5	1.59	0.71799999999999997	4.38	0.61	0.5	0.5	0.5	0.5	0.5	1.73	0.97799999999999998	4.03	5.76	2.86	0.5	Outlet

Lead Concentration (ppb)



Pros and Cons of a LHD-led Approach

Local entity (vice state or federal level)

Face to face meetings help facilities get to know the individuals they would partner with

Existing view of Health Dept. as enforcer

Food inspections

Water supply regulation at school districts

DHS licensing inspections











-How well does it work for the LHD to drive testing, as opposed to some other entity?

-If a facility has a prior relationship with CCPHD, it is probably framed by CCPHD enforcing mandatory regulations.  This might deter facilities from allowing testing since they expect that the testing will also be handled in terms of enforcement, despite what we say at the outset.

-The concept of the program is new and unusual.  Facilities sometimes seem caught off guard and unsure of how to respond.  

-It might be better if a facility is introduced to the concept by a known, trusted entity.  For example, there is a local organization called Child Care Resources that hosts regular meetings of child care licensees.  I asked them if I could make a presentation at one of their meetings, but they did not seem enthusiastic about it and never got back to me.

-A non-profit organization such as Community Action might be a possibility, and the schools may be less wary of inviting a non-governmental organization into their facility.  However, they would not have in-house personnel with background in the relevant environmental health subjects.

25



Lessons for Other 
LHDs & Schools

Testing is worthwhile...

It is not unusual to find at least 1 outlet in a building with elevated results

It’s difficult to predict which outlets will be elevated

How often should a facility test?

...but this program can’t be widely replicated.

Made possible by a one-time grant

Usually facilities need to do their own testing

Many schools are hesitant to participate even when testing is provided for free















-W.K. Kellogg does not plan to fund other local health departments to do lead in water testing.  Part of the justification for this grant was to generate data representative of medium and small cities; this has been accomplished so there is no need to fund other LHDs to repeat the same work.  LHDs would have to look elsewhere for supplemental funding.  This may be obtainable from another philanthropic organization, or some other source such as a local company or water utility.  

-Most LHDs would find it difficult to add a lead testing program given budget/staff constraints.  However, a LHD may be able to manage a program without adding existing staff, if the pace of the program were slower.  The fact that some of the facilities contacted may not participate, would have a silver lining in that it limits the demand on the LHD’s time and money.  The LHD might need to ask the school to pay part of the lab fees.   The LHD would probably want to prioritize facilities and contact them in order (based on age and number of students, age of plumbing, etc). 
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Partner Activities 

EPA will use results to help characterize the normal amount of lead exposure attributable to water

Horsley Witten Group, an environmental science and engineering firm, is drafting a white paper for W. K. Kellogg Foundation in conjunction with the CCPHD grant

This document is intended to assist schools in getting started on testing their water









Summary of Work

Facilities Sampled:  84

Water Outlets Sampled:  898

Samples Collected and Shipped:  4,028    











Normally 3 samples are collected per outlet, but some outlets were sampled multiple times due to second round sampling and/or follow-up sampling. 
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Outcomes

We found that overall, lead levels are low in water consumed by children at schools and child care facilities in Calhoun County

The program was successful in completing widespread testing and informing facility staff about their water quality

Getting facility staff to work with us on follow up was challenging

Area school and child care staff now have greater awareness of this potential health hazard









-When elevated results are found, follow-up actions are competing with the facilities’ other priorities for attention, time, and money

-Some facilities may undertake remediation but not coordinate it with us

-Despite greater awareness, the likelihood of facilities doing periodic testing in the future without any prompting does not seem very high
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Future Directions

EH could send reminder letter to area schools and child care facilities every few years

Other environmental sources of lead

Water does not appear to be a primary contributor to total lead exposure locally

Future lead-related programs might shift focus to deteriorating paint and soil
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Questions?
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School:  Middle School  Water outlet:  Rm D104 (library work rm)  


  


Notes:  Results were significantly higher in 2015 than in 2014.  One possible  explanation is that lead particles have built up in the aerator over time.  


Recommended  measures:  Remove and clean aerator, and re - test.  If results are still high, replace faucet.  


Priority:  Medium  –   some results exceed 20 ug/L, but students probably do not routinely  consume water from this faucet (although pregnant women might)  


 


0


10


20


30


40


Sample


1


Sample


2


Sample


3


Lead (ug/L


)


2014


2015




Microsoft_Word_Document9.docx

			School:


			Middle School


			Water outlet:


			Rm D104 (library work rm)





			


			








			Notes:


			Results were significantly higher in 2015 than in 2014.  One possible explanation is that lead particles have built up in the aerator over time.





			Recommended measures:


			Remove and clean aerator, and re-test.  If results are still high, replace faucet.





			Priority:


			Medium – some results exceed 20 ug/L, but students probably do not routinely consume water from this faucet (although pregnant women might)
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STATEMENT OF WORK





	For



	COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENT



	Between 



	The United States Environmental Protection Agency

Office of Water, OW, (“Laboratory”)



And



The W.K. Kellogg Foundation

(“Cooperator”)



	And



	The Calhoun County Public Health Department

(“Cooperator”)







Battle Creek, Michigan Lead Testing in Schools and Child Care Facilities Pilot



Goal 



The purpose of this Cooperative Research and Development Agreement (CRADA) between the Environmental Protection Agency (EPA), the W.K. Kellogg Foundation and the Calhoun County Public Health Department is to facilitate actions that reduce children’s exposure to lead from drinking water at schools and child care facilities that are served by a Public Water System. 



Approach 



The signatories agree to encourage schools and child care facilities to take steps such as:  including testing drinking water for lead; disseminating results to parents, students, staff and other interested stakeholders; and taking appropriate and necessary actions to correct problems. The signatories also agree to encourage the drinking water community to assist schools and child care facilities in their efforts to understand and reduce lead exposure from drinking water. Under this agreement the Calhoun County Public Health Department will test for lead in drinking water, paint and soil, at approximately 100 schools and child care facilities in Battle Creek, Michigan. Additionally the Calhoun County Public Health Department, will provide remediation of elevated lead levels (e.g., greater than 20 ppb) in drinking or cooking water outlets found after testing. 





Task 1: Field Testing 



Description of the type of testing that will be done, what will be measured, what will be done with the data.



 Environmental Protection Agency Responsibilities: The Office of Water, the EPA Regional Laboratories 2, 3, 5, 6, 9 and 10 and the Office of Research and Development plan to share the EPA’s responsibilities as follows: 

· Regional Labs 2, 3, 5, 6, 9 and 10 plan to cover the cost of sample analysis for lead in drinking water in the 100 targeted schools and child care facilities.  We expect that this will entail 2500 samples.  

· The EPA Region 5 Lab plans to provide a total 2500 of sample bottles for the schools and/or child care facilities to collect drinking water samples for lead testing over the three year time period of this pilot.. 

· The EPA Region 5 Lab plans to cover the cost of sample analysis for lead in soil and/or paint in some of the schools and child care facilities. 

· Region 5 Lab plans to provide lead in soil and/or paint analysis for up to a total  of 100 samples. 

· The Office of Water, the EPA Regional labs 2 and 5, and the Office of Research and Development will provide assistance to the Calhoun County Public Health Department in the development of a quality assurance project plan, sampling plan, and sampling protocols for the project.  

Cooperator Responsibilities: The Calhoun County Public Health Department will collect the water samples in accordance with the quality assurance sampling plan and protocols developed with assistance from EPA, purchase any sample bottles not provided by EPA and cover the cost of shipping the samples to the EPA Regional Labs. 



Task 2: Data Analysis



Description of what types of analyses will be conducted.
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Environmental Protection Agency Responsibilities: The Office of Water in collaboration with the Office of Research and Development plans to provide technical assistance which will include helping to interpret results and identify remediation options if necessary.



Cooperator Responsibilities:  

The Calhoun County Public Health Department will review the results with EPA to interpret results and to identify remediation options if necessary.



The W.K. Kellogg Foundation will review the results with EPA to interpret results and to identify remediation options if necessary





Task 3: Presentation of Results



Describe how and where results will be presented (e.g., at a workshop).



Office of Water Responsibilities: The Office of Water plans to develop a presentation describing the pilot and the results are expected to be presented at a professional conference(s) or workshop(s).



Cooperator Responsibilities: 

The Calhoun County Public Health Department plans to provide the results of the sample analysis to the schools and child care facilities that were tested; and to make the sample results and an explanation of the results accessible to the community.



 The W.K. Kellogg Foundation and the Calhoun County Public Health Department plan to co-present with the Office of Water the results of the pilot at a professional conference or workshop.



Task 4: Remediation of Outlets with Elevated Lead Levels 

Office of Water Responsibilities: The Office of Water in collaboration with the Office of Research and Development plans to provide technical assistance which will include the identification of remediation options.



Cooperator Responsibilities: The Calhoun County Public Health Department plans to remediate cooking or drinking outlets found to have lead levels above 20 ppb in this pilot.



Task 5: Development of a White Paper on Lead in Drinking Water



Describe how and where results will be presented (e.g., at a workshop).



Office of Water Responsibilities: The Office of Water in collaboration with the Office of Research and Development in Cincinnati will provide published papers (e.g., articles, papers, books, etc.) on lead and drinking water. Also, the Office of in collaboration with the Office of Research and Development plan to provide technical expertise (e.g., reviewing outlines, drafts, recommending topics to be covered, etc.) in the development of the white paper. The Office of Water plans to coauthor with the Calhoun County Public Health Department and the W.K. Kellogg Foundation Agency a white paper on lead in drinking water. 





Cooperator Responsibilities:  

The Calhoun County Public Health Department plans to provide technical expertise (e.g., reviewing outlines, drafts, recommending topics to be covered, etc.) in the development of the white paper.

 

The W.K. Kellogg Foundation plans to coauthor with the Calhoun County Public Health Department and the Environmental Protection Agency a white paper on lead in drinking water. 





Resources 



Describe EPA's and the Cooperator's contributions, both non-monetary and monetary. For example:



Office of Water 

The Office of Water plans to contribute coordination, technical assistance, logistical support and environmental sampling and analysis through the Office of Water, Regional Labs 2, 3, 5, 6, 9 and 10, and the Office of Research and Development.  



Estimated total in-kind contributions: 

· $50 per drinking water sample analysis (2500 samples x $50 = $125,000)

·  $ 0.73 per sample bottles (2500 sample bottles x $0.73 = $1830)

·  $ 50 per lead point or soil analysis (100 samples x $50 = $5,000) 

· technical assistance from ORD $90 per hour (80 hours over three years x $69 = $7,200)

· technical assistance from OW $65.50 per hour (720 hours over three years x 50 = $47,160) 

Estimated total in-kind contributions: $186,190



Cooperators



The Kellogg Foundation plans to coauthor with the Calhoun County Public Health Department and the Environmental Protection Agency a white paper on lead in drinking water. The Kellogg Foundation plans to hire a contractor to assist in the development of the lead in drinking white paper.





Estimated total in-kind contributions from the Kellogg Foundation:  $100,000



The Calhoun County Public Health Department plans to contribute coordination, technical assistance, logistical support and environmental sampling and analysis. The W.K. Kellogg Foundation has provided a grant to the Calhoun County Public Health Department to conduct the lead in drinking water testing pilot and remediate cooking or drinking outlets found to have lead levels above 20 ppb. The Calhoun County Public Health Department is using this grant to fund their staff working on this project and other services/activities not covered by the Environmental Protection Agency.



Estimated total in-kind contributions from the Calhoun County Public Health Department:  $317,373



Deliverables



Identify specific deliverables and the timeline for delivery. This includes the number of days or months for each task from date of final approval of the Agreement. For example:



Months 1 - 7		Collect annual drinking water and paint samples and conduct lead sample analysis 



Months 8-16		Development of Lead in Drinking Water white paper



Months 8 - 20		Provide sample results to the schools, child care facilities, and the surrounding community and conduct remediation



Months 12 – 36	Preparation of and presentation of data at a professional conference or workshop



Months 20 – 36	Conduct follow-up lead sample analysis each subsequent year during the warmer months
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COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENT

WITH THE

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

                                                                                                                                   



This Cooperative Research and Development Agreement (“CRADA” or "Agreement") is entered into by and between The W. K. Kellogg Foundation, a Michigan Corporation, which has its principal place of business at One Michigan Avenue East Battle Creek, MI, the Calhoun County Public Health Department which has its principal place of business at 190 E. Michigan Avenue Battle Creek, Michigan 49014 (“the Cooperators”); and the Office of Water (the Environmental Protection Agency’s lead office for this CRADA from here on named "the Laboratory"), of the U.S. Environmental Protection Agency ("EPA") under the authority of Title 15, United States Code  3710a-3710d (commonly known as the Federal Technology Transfer Act of 1986).



	WITNESSETH:



A.	WHEREAS, the Congress, in enacting the Federal Technology Transfer Act of 1986 (the "FTTA"), has found that Federal laboratories' developments should be made accessible to private industry, state and local governments, and has declared that one of the purposes of such Act is to improve the economic, environmental and social well being of the United States by stimulating the utilization of Federally-funded technology developments by such parties.



B.	WHEREAS, the FTTA provides each Federal agency with the authority to permit the Directors of Government-operated laboratories to enter into cooperative research and development agreements with Federal or non-Federal entities, including private firms and organizations for the purpose of providing to, or obtaining from, collaborating parties, personnel, services, property, facilities, equipment, intellectual property or other resources toward the conduct of specified research and development efforts, which may include the disposition of patent or other intellectual property rights in the inventions resulting from such collaboration.





C.	WHEREAS, the Laboratory has performed and has sponsored substantial research and development with respect to lead testing in drinking water in Schools and Child Care facilities served by a Public Water System.

 



    	D.	WHEREAS, the Laboratory possesses certain advanced scientific skills, facilities, special equipment, information, computer software, and know-how pertaining to the development of a quality assurance project plan, sampling plan, sampling protocols for lead in drinking water, and conducting lead in drinking water sample analysis.  Additionally the Laboratory has expertise in interpreting lead in drinking water sample results and identifying remediation options for cooking and drinking outlets with elevated lead levels (greater than 20 ppb) in drinking water. The Laboratory also has expertise in conducting lead in soil and lead paint sample analysis.





E.	WHEREAS, the Cooperators possess certain expertise in the promotion of the welfare, comfort, health, education, feeding, clothing, sheltering and safeguarding of children and youth. 



F.	WHEREAS, the Laboratory, the Cooperators are interested in the further research and development of the lead sample analysis technology and its utilization by private and public entities; 

	

G.	WHEREAS, the Cooperators desire to provide resources for the Laboratory's development and/or evaluation of the lead sample analysis technology; and the cost of sample collection, any sample bottles not provided by EPA, shipping of the samples to the EPA Regional Labs, remediation of any cooking or drinking outlets found to have lead levels above 20 ppb in this pilot and development a white paper on lead in drinking water.  



H.	WHEREAS, the Laboratory views its collaboration with the Cooperators to develop/evaluate the lead sample analysis technology to be in the furtherance of the public interest.



NOW, THEREFORE, the parties hereto agree as follows:





Article 1.  Definitions





As used in this CRADA, the following terms shall have the following meanings and such meanings should be equally applicable to both the singular and plural forms of the terms defined:



1.1	"CRADA" or "Agreement" means this Cooperative Research and Development Agreement entered into by the Laboratory pursuant to 15 U.S.C.  3710a.



1.2	"Computer Software" means computer software, computer programs, computer data bases, and documentation thereof developed, in whole or in part, under this Agreement.



1.3	"Government" means the Government of the United States of America.		



1.4	"Invention" means any invention or discovery which is or may be patentable or otherwise protectable under the intellectual property laws of this or any foreign country.  



1.5	"Made" in relation to any Invention means the conception or first actual reduction to practice of such Invention.
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1.6	"Proprietary Information" means information which embodies trade secrets developed at private expense, or which is confidential scientific, business or financial information, provided that such information:



(a)	Is not generally known or available from other sources without obligation concerning its confidentiality;



    	 (b)	Has not been made available by the owners to others without obligation concerning its confidentiality; and



    	 (c)	Is not already available to the Government without obligation concerning its confidentiality.



1.7	"Subject Data" means all recorded information first produced in the performance of this Agreement.  This term includes Computer Software.



1.8	"Subject Invention" means any Invention conceived or first actually reduced to practice in the performance of work under this Agreement.



1.9	"Technology" means data expertise of these methods.





1.10	“Works” means any Computer Software or subject matter that is copyrightable.



Article 2.  Cooperative Research



2.1  Statement of Work.  Cooperative research and development work performed under this Agreement shall be performed in accordance with the Statement of Work ("SOW") attached hereto as Attachment A.  The SOW sets forth a "period of performance."  The Laboratory and the Cooperators agree to perform the cooperative research and development work and to utilize such personnel, resources, facilities, equipment, skills, know-how and information as is reasonably necessary.





2.2  Review of Work.  Periodic conferences shall be held between the Laboratory and Cooperators for the purpose of reviewing the progress of the work to be accomplished under this Agreement.  The Laboratory shall have exclusive control and supervision over the conduct of all cooperative research and development work conducted at the Laboratory facilities.   The Cooperators shall have exclusive control and supervision over the conduct of all cooperative research and development work conducted at their own respective facilities.  It is understood that the nature of this cooperative research and development work is such that completion within the period of performance specified in the SOW or within the limits of financial support allocated, cannot necessarily be guaranteed.  Accordingly, it is agreed that all cooperative research is to be performed on a best efforts basis.



2.3  Assigned Personnel.  Each party to this Agreement shall perform its respective obligations under this Agreement under the direction of a "Project Manager" and a "Principal Investigator."  Project Managers shall be responsible for the overall direction of the work, establishing budgets and providing such approvals and consents as are required hereunder.  Principal Investigators shall be responsible for the scientific and technical conduct of the work, including the exchange of Subject Data and other information.  The parties designate the following individuals as their respective representatives:



EPA Office         						Cooperators



Project Manager         	Francine St. Denis                  		Paul Makoski (Calhoun County   

								Public Health Department)

								Diane N. Derige (W.K. Kellogg

								Foundation)



Principal Investigator  John Bourbon                 		Ryan Tetrault (Calhoun County   

								Public Health Department)







2.4	 Scope Change. If at any time the Project Managers determine that the research data justify a substantial change in the direction of the work, the parties shall make a good faith effort to agree on any necessary changes to the SOW.





Article 3.  Reports



3.1	Final Report.  The Laboratory shall submit a final report to the Cooperators of the Laboratory's results within    90     calendar days after (a) completing the SOW or (b) the termination of this Agreement.  The Cooperators shall submit a final report to the Laboratory of the Cooperators’ results within     90    calendar days after (a) completing the SOW or (b) the termination of this Agreement.   



Article 4.  Financial Obligations



4.1  Transfer of Funds.  There will be no transfer of funds from the Cooperator to the EPA. Both the EPA and the Cooperator shall make in-kind contributions, including but not limited to personnel, services, supplies, or use of equipment toward conduct of the research and development specified in the Agreement.





4.2  Assignment of Personnel.  The Cooperators shall provide the services of a qualified research associate who will assist in the efforts under the SOW in Appendix A.  The associate shall be an employee of the Cooperators and shall be stationed at 190 E. Michigan Avenue Battle Creek, Michigan 49014.



4.3  Accounting Records.  The Laboratory shall maintain separate and distinct current accounts, records, and other evidence supporting all its expenditures of the Cooperators’ cash contributions under this Agreement.  The accounts and records shall be available for reasonable inspection and copying by the Cooperators or their authorized representative.  



Article 5.  Invention, Computer Software, and Patent Rights



5.l  Reporting.  The Laboratory shall promptly report to the Cooperators each Subject Invention reported to the Laboratory by its employees.  The Cooperators shall promptly report to the Laboratory each Subject Invention reported to the Cooperators by any of its employees.



5.2  Government's Minimum Rights.  All assignments made by the Laboratory under this Article 5 and all licenses granted by the Laboratory to the Cooperators are subject to the reservation of statutorily required licenses in favor of the Government as described in this paragraph 5.2.  In accordance with 15 U.S.C.  3710a(b)(2) and (b)(3)(D), the Cooperators grant to the Laboratory a nonexclusive, nontransferable, irrevocable, paid-up license to practice all Cooperators’ Subject Inventions or have all Cooperators’ Subject Inventions practiced throughout the world on behalf of the Government.  Also in accordance with 15 U.S.C.  3710a(b)(1) the Laboratory retains a nonexclusive, nontransferable, irrevocable, paid-up license to practice all the Laboratory and joint Subject Inventions or have the Laboratory and joint Subject Inventions practiced, throughout the world by or on behalf of the Government.





5.3  Cooperators Employee Inventions.  The Cooperators shall obtain from each of their employees and each of the employees of their subcontractors who will, or is likely to perform work under this Agreement, an agreement to assign to the appropriate Cooperator his or her rights to Subject Inventions.  Regardless of whether such a prospective agreement has been obtained, the Cooperators shall obtain from any of their employees or their  subcontractor's employees that is a sole inventor or a co-inventor of a Subject Invention, an assignment of all domestic and foreign right, title and interest in said Subject Invention.  The Cooperators shall retain their intellectual property rights to any Subject Invention made by Cooperators’ employees or the employees of the Cooperators’ subcontractor.  If the Cooperators decide to not retain their rights, the Cooperators shall offer to assign their rights to the Subject Invention to the Laboratory, subject to a paid-up license to practice the assigned Subject Invention throughout the world.  If the Laboratory declines such assignment, the Cooperators may release their rights to employee inventors, subject to the reservation of patent licenses in favor of the Government as required in paragraph 5.2 above.  



5.4  Laboratory Employee Inventions.  The Laboratory shall obtain from each of its employees that is a sole inventor or a co-inventor of a Subject Invention an assignment to the Government, as represented by the Administrator of EPA, of all domestic and foreign right, title and interest in said Subject Invention.  If the Laboratory decides not to retain its rights to a Subject Invention, the Laboratory shall offer to assign its rights to the Subject Invention to the Cooperators, subject to the reservation of patent licenses in favor of the Government as required in paragraph 5.2 above.  If the Cooperators decline such assignment, the Laboratory may release its rights to its employee inventors.



	5.5	Inventions by the Laboratory's Contractors.  The Cooperators agree that the Laboratory may contract with a contractor to perform all or part of the work required under the SOW.  The Laboratory shall, in any new contract or work assignment supporting the Agreement, include alternate paragraph (b) in the basic patent rights clause at 37 C.F.R. 401.14(c), under which the Laboratory may require the contractor to negotiate a license with the Cooperators for rights to the subject invention.  If EPA obtains an assignment of rights to a subject invention developed by a contractor during the performance of a contract for work supporting the Agreement, the EPA shall grant the Cooperators a license in accordance with Section 5.10.1 of this Agreement.



	In the case of a Laboratory contract or work assignment awarded prior to the effective date of this Agreement, which contains one or more provisions that prevent acquisition of a license or title to Subject Inventions by the Cooperators, Laboratory or EPA, the Laboratory and EPA agree that they will exert a good faith effort to amend the contract or work assignment in a way consistent with the preceding paragraph; provided however, that if the Laboratory or EPA should fail to bring about the necessary amendment or assignment of rights, the Laboratory and EPA shall not be liable for a breach of this Agreement, nor shall such failure be a basis for termination of this Agreement by the Cooperators.





5.6  Filing of Patent Applications.  The party retaining title to a Subject Invention shall file patent applications in a timely manner; the Cooperators shall be responsible for filing patent applications for joint Subject Inventions between the Cooperators and the Laboratory in a timely manner.  The filing party may elect not to file a patent application in any particular country or countries provided it so advises the other party ninety (90) calendar days prior to the expiration of any applicable filing deadline, priority period, or statutory bar date.  The party electing not to file shall assign its intellectual property right, title, and interest in such country or countries to the Subject Invention to the other party and shall cooperate in the preparation and filing of patent applications, provided the other party agrees to file a patent application in such country or countries.  Any license or assignment by the Government to the Cooperators shall be subject to reservation of patent licenses in favor of the Government as required in paragraph 5.2.  Any license or assignment by the Cooperators to the Government shall be subject to reservation of a paid-up license in favor of the Cooperators to practice the assigned Subject Invention throughout the world.



5.7  Patent Expenses.  All of the expenses attendant to the filing of patent applications shall promptly be paid by the party filing such application.  Any post filing and post patent fees shall also be borne by the same party.  If the Cooperators obtain an exclusive license of the Government's interest in a patent or patent application filed by the Laboratory, the Cooperators shall reimburse the Laboratory for all such patent filing, post filing and post patent expenses paid by the Laboratory.  If the Cooperators obtain a nonexclusive license of the Government's interest in a patent or patent application filed by the Laboratory, the Cooperators shall reimburse the Laboratory for one-half of all such filing and other patent expenses.



5.8  Prosecution of Patent Applications.  Each party to this Agreement shall promptly provide the other parties with copies of any patent application it files on any Subject Invention, and a copy of each action received from a patent Laboratory and each item of correspondence with a patent the Laboratory.  The parties agree to consult and cooperate with each other in obtaining and maintaining protection for Subject Inventions.  In addition, on request, each party that has filed a patent application shall issue to the other parties a "Power to Inspect and Make Copies" in any patent Laboratory of any identified patent application. 



5.9  Cooperators and Laboratory Employee Rights.  In the event that the Cooperators and the Laboratory decide that a patent application on a particular Subject Invention need not be filed in a particular country, any or all (if there are co-inventors from each party) may, at their sole discretion and subject to reasonable conditions, allow the inventor(s) to retain title to that Invention and release to them the right to file.  Such conditions shall include nonexclusive, irrevocable, paid-up licenses to the Cooperators and the Government to practice, or have practiced, that Subject Invention throughout the world.  Said licenses shall be evidenced by a confirmatory license in a form acceptable to the Cooperators and the Government.



5.10  Exclusive License



5.10.1  Grant.  The Laboratory, on behalf of the Government, hereby grants to the Cooperators a first option to an exclusive license of the Government's interest in each Subject Invention and in any resulting patents issued on such Subject Invention.  This option may be exercised not later than six (6) months following the filing of a patent application on the Subject Invention in the U.S. Patent and Trademark Laboratory pursuant to paragraph 5.6, above.





5.10.2  Exclusive License Terms.  

Upon notice received by the Laboratory from the Cooperators that they wish to exercise the option referred to in paragraph 5.10.1 above, the terms of the exclusive license will be negotiated promptly by the Laboratory and the Cooperators.  Any exclusive license will be subject to the reservation by the Government of a non-exclusive, irrevocable, paid-up license to practice or have practiced on its behalf the Subject Invention throughout the world.  



5.11 Computer Software and Copyrightable Works



5.11.1  Reporting. The Laboratory shall promptly report to the Cooperators any Computer Software or subject matter that is copyrightable (“Works”) created by its employees and, to the extent it has the right to do so, Works made by any of its contractors.  The Cooperators shall promptly report to the Laboratory any Works created by any of their employees or contractors.



On request from the Laboratory, the Cooperators shall deliver to the Laboratory a copy of such Works in a form mutually agreed to by the Laboratory and the Cooperators.



5.11.2  Laboratory Employee Developed Works. In view of the provisions of 17 U.S.C.  105, any Works developed solely by one or more employees of the U.S. Government, as part of their official duties, cannot be protected by copyright in the U.S.



5.11.3  Cooperators Developed Works.  In the case of Works developed solely by (an) employee(s) of the Cooperators, the Cooperators shall advise the Laboratory, within six (6) months of reporting such Works, pursuant to paragraph 5.11.1 above, whether they wish to retain title thereto.



If the Cooperators elect to not retain title to its Works, on written request from the Laboratory, they will assign its rights, including any copyright, to the Laboratory.  The Laboratory shall provide the Cooperators with an appropriate document for the conveyance of such rights.





If the Cooperators elecs to retain title to their Works, they may assert copyright thereto and/or patent rights, if applicable.  If the Cooperators assert copyright to said Works, they hereby grant to the U.S. Government and others acting on its behalf a nonexclusive, irrevocable, paid-up worldwide license in such copyrighted Works to use, reproduce, distribute, prepare derivative works, perform publicly and display publicly the Work.



5.11.4  Laboratory and Cooperators Jointly Developed Works.  If the Cooperators wish to retain ownership of their copyright interest in the Works, and wish to rely on copyright protection, they may do so, subject to the Government license in 5.11.3 above, and subject to the provisions of Title 17, U.S. Code, Section 105.



5.11.5  Patenting of Computer Software.  In the event the Cooperators seek patent protection for Computer Software developed either solely by their employees or jointly with Laboratory employees, the foregoing provisions applicable to Subject Inventions shall also apply to such Computer Software.



5.11.6  Patent and Copyright Protection for Computer Software.  If the Cooperators seek both patent protection and copyright protection, the rights of the Government shall be those applicable to Subject Inventions and Copyrightable Subject Matter.



5.11.7 Works Produced by Laboratory Contractors or EPA Contractors.  The Laboratory, to the extent permitted by law and/or the Federal Acquisition Regulations at Title 48, C.F.R., shall include FAR clause 52.227-17 in any contract awarded after the effective date of this Agreement, which provides that any rights to copyrights for data first produced under the contract may be assigned to EPA by the contractor.  If EPA obtains such rights to Computer Software developed by the contractor while performing work designated by the Laboratory as work under this Agreement, the Laboratory agrees that it will provide the Cooperators a non-exclusive, irrevocable, paid-up worldwide license to the copyrighted work, including the right to reproduce, distribute, prepare derivative works, perform publicly and display publicly the Work.



In the case of a Laboratory contract awarded prior to the effective date of this Agreement, which contains one or more provisions that prevent acquisition of title to computer software by the Laboratory or EPA, the Laboratory and EPA agree that they will exert a good faith effort to amend the contract in such a way as to obtain an assignment of the copyright; provided however, that if the Laboratory or EPA should fail to bring about the necessary amendment, the Laboratory and EPA shall not be liable for a breach of this Agreement, nor shall such failure be a basis for termination of this Agreement by the Cooperators.

 

Article 6.  Data and Publication





6.1  Proprietary Information. The Cooperators shall place a proprietary notice on all information they deliver to the Laboratory under this Agreement which they assert is Proprietary Information of the Cooperators. The Laboratory agrees that: 1) any information designated as Proprietary Information which is furnished by the Cooperators to the Laboratory under this Agreement; 2) any information obtained by either party during the performance of this CRADA that would be claimed as Proprietary Information had it been submitted by the Cooperators; or 3) any information furnished by the Cooperators in contemplation of this Agreement; shall be treated as Proprietary Information and will be used by the Laboratory only for the purpose of carrying out this Agreement or for Government purposes.  Information designated as Proprietary Information shall not be disclosed, copied, reproduced or otherwise made available in any form whatsoever to any other person, firm, corporation, partnership, association or other entity without consent of the Cooperators except as such information may be subject to disclosure under the Freedom of Information Act  (5 U.S.C.  552), and EPA’s regulations at 40 C.F.R. Part 2, or as required to be disclosed by other statutes. The Laboratory agrees to use its best efforts to protect the information designated as Proprietary Information from unauthorized disclosure.  The Cooperators agree that the Laboratory is not liable for the disclosure of Proprietary Information which, after notice to and consultation with the Cooperators, EPA determines may not lawfully be withheld or which a court of competent jurisdiction requires to be disclosed.  If no claim of confidentiality accompanies information at the time of submittal and a reasonable person would not have reason to believe such information was proprietary or of a confidential nature, then the information may be made public with no further notice to the Cooperators.

  

6.2  Release Restrictions.  The Laboratory shall have the right to use all Subject Data for any Governmental purpose; provided, however, that the Laboratory shall not release such Subject Data publicly or provide such Subject Data to any Government regulatory body or agency other than the EPA except:



(a)	the Laboratory in reporting the results of cooperative research may publish Subject Data, subject to the provisions of paragraph 6.3 below, and provided the Cooperators are given 45 days to review the manuscript and provide suggestions before publication; and



(b)	the Laboratory may release such Subject Data where such release is required pursuant to a request under the Freedom of Information Act (5 U.S.C.  552) and the EPA regulations at 40 C.F.R. Part 2 or as required to be disclosed by other statutes.



(c)	The Cooperators agree to not release any Subject Data without obtaining prior written consent from the Laboratory.



(d)	Pursuant to 35 U.S.C.  205, neither the Laboratory nor the Cooperators shall release to the public any Subject Data or other data that discloses or enables an invention if a patent application is to be filed, until the party having the right to file a patent application or provisional patent application has had a reasonable time to file.



6.3  Publication.  The Laboratory and the Cooperators agree to confer and consult prior to the publication of Subject Data to ensure that no Proprietary Information is released and that patent rights are not jeopardized.  Prior to submitting a manuscript for outside review which contains the results of the research under this Agreement, or prior to publication if no such review is made, each party shall be offered at least 45 calendar days to review such proposed publication and to file patent applications in a timely manner, if it is so entitled or required under this Agreement.



Article 7.  Representations and Warranties



7.1  Representation and Warranties of the Laboratory.  The Laboratory hereby represents and warrants to the Cooperators as follows:



7.1.1  Organization.  The Laboratory is a Federal laboratory of the EPA and is wholly owned by the Government.  The Laboratory's substantial purpose is the performance of research or development.   





7.1.2  Mission.  The performance of the activities specified by this Agreement is consistent with the mission of the Laboratory.



7.1.3  Authority.  All prior reviews and approvals required by Federal regulations and laws have been obtained by the Laboratory prior to the execution of this Agreement.  The Laboratory official executing this Agreement has the requisite authority to do so.



7.2  Representations and Warranties of the Cooperators.  The Cooperators hereby represent and warrant to the Laboratory as follows:



7.2.1  Corporate Organization.  The Cooperators, as of the date hereof, are corporations duly organized, validly existing and in good standing under the laws of the State of Michigan. 





7.2.2  Power and Authority.  The Cooperators have the requisite power and authority to enter into this Agreement and to perform according to the terms thereof.



7.2.3  Due Authorization.  The Board of Directors and stockholders of the Cooperators have taken all actions, if any, required to be taken by law, the Cooperators’ Certificate or Articles of Incorporation, its bylaws or otherwise, to authorize the execution and delivery of this Agreement.



7.2.4  No Violation.  The execution and delivery of this Agreement do not contravene any material provision of, or constitute a material default under, any material agreement binding on the Cooperators or any valid order of any court, or any regulatory agency or other body having authority to which the Cooperators is subject, nor, to the best of their knowledge, are the Cooperators the subject of any adversarial proceeding by any regulatory governmental agency.



Article 8.  Termination





8.1  Termination by Mutual Consent.  The Laboratory and the Cooperators may elect to terminate this Agreement, or portions thereof, at any time by mutual consent.  In such event the parties shall specify the disposition of all property, patents, unexpended or unobligated funds, and the results arising from the work completed or in progress under this Agreement.  Upon termination by mutual consent, the Laboratory, as of the termination date, shall make no new commitments, and as soon after the termination date as feasible, shall cancel all outstanding commitments that relate to those portions of this Agreement that have been mutually terminated.  



8.2  Termination by Unilateral Action.  Any party may unilaterally terminate this entire Agreement at any time by giving the other parties written notice not less than    90      calendar days prior to the desired termination date.  The Laboratory shall make no new commitments after receipt of a written termination notice from the Cooperators and shall to the extent possible, by the termination date, cancel all outstanding commitments and contracts that were entered into as a consequence of the requirements of the SOW in Attachment A.  However, the Laboratory may, at its own expense, continue said commitments beyond said termination date without liability on the part of the Cooperators.  



8.3  Termination Costs.  Each party shall pay its own termination costs out of its own funds.  Any funds furnished by the Cooperators which are unexpended or unobligated as of the date of termination will be returned to the Cooperators.  In no event shall any party be liable for the direct and indirect termination costs of the other parties or said other parties’ expenses caused by or related to the termination.



8.4  Survival.  To the extent rights and obligations hereunder have accrued as of the date of expiration or termination, the following Articles of this Agreement shall survive any expiration or termination hereof:  5, 6, and 10, and any expiration or termination hereof shall not affect any license granted hereunder.



Article 9. Disputes



9.1  Settlement.  Any dispute arising under this Agreement which cannot be readily resolved shall be submitted jointly to the signatories of this Agreement.  A joint decision of the signatories or their designees shall be the disposition of such dispute.  If the signatories are unable to jointly resolve a dispute within a reasonable period of time after submission of the dispute for resolution, the matter shall be submitted to the Administrator of EPA or the Administrator's designee for resolution.



9.2  Continuation of Work.  Pending the resolution of any dispute or claim pursuant to this Article, the parties agree that performance of all obligations shall be pursued diligently in accordance with the direction of the Laboratory signatory.





Article 10. Liability



10.1  EPA.  EPA's responsibility for the payment of claims to the Cooperators or their employees for loss of property, personal injury or death caused by the negligence or the wrongful act or omission of employees of EPA, while acting within the scope of their employment, is in accordance with the provisions of the Federal Tort Claims Act, 28 U.S.C.  2671-80 and 40 C.F.R. Part 10.



10.2  No Warranty.  Except as specifically stated in Article 7, no party makes any express or implied warranty as to any matter whatsoever, including the conditions of the research or as to any Invention made or product developed, or the ownership, merchantability, or fitness for a particular purpose, of the research or any such Invention or product.



10.3  Indemnification.  The Cooperators agree to hold the Government harmless and to defend and indemnify the Government for all liabilities, demands, damages, expenses and losses arising out of the use by the Cooperators, their employees or any party acting on the Cooperators’ behalf or with its authorization, of the Laboratory's research and technical developments, the Laboratory's facilities or equipment, or out of any use, sale or other disposition by the Cooperators, their employees or others acting on its behalf or with their authorization, of products made by the use of the Laboratory's technical developments.  This provision shall survive the termination of this Agreement.



10.4  Force Majeure.  No party shall be liable for any event or circumstance beyond its reasonable control not caused by the fault or negligence of such party, which causes such party to be unable to perform its obligations under this Agreement (and which it has been unable to overcome by the exercise of due diligence), including but not limited to flood, drought, earthquake, storm, fire, pestilence, lightning and other natural catastrophes, epidemic, war, riot, civil disturbance or disobedience, strikes, labor dispute, sabotage of the Laboratory facilities, or any order or injunction made by a court or public agency.  In the event of the occurrence of such a force majeure event, the party unable to perform shall promptly notify the other parties.  It shall further use its best efforts to resume performance as quickly as possible and shall suspend performance only for such period of time as is necessary as a result of the force majeure event.



10.5  Cooperators.  The Cooperators agree that during the term of this Agreement they will carry liability insurance in the amount set forth on the attached certificate of insurance to cover any liability to the Government or to Government employees and private individuals that may arise as a result of negligent acts or omissions of any of the Cooperators’ employees or agents while they are performing work under this Agreement including any work which such employee or agent may be performing at the Laboratory.



Article 11. Miscellaneous



11.1  No Benefits.  No member of, or delegate to the United States Congress, or resident commissioner, shall be admitted to any share or part of this Agreement, nor to any benefit that may arise there from.  This provision shall not be construed to extend to this Agreement if the Agreement is made with the Cooperators for the Cooperators’ general benefit.

       	

11.2  Governing Law.  The construction, interpretation, validity, performance and effect of this Agreement for all purposes shall be governed by the laws applicable to the federal government.



11.3  Headings.  Titles and headings of the Sections and Subsections of this Agreement are for the convenience of references only and do not form a part of this Agreement and shall in no way affect the interpretation thereof.



11.4  Waivers.  None of the provisions of this Agreement shall be considered waived by any party hereto unless such waiver is given in writing to all other parties.  The failure of any party to insist upon strict performance of any of the terms and conditions hereof, or failure or delay to exercise any rights provided herein or by law, shall not be deemed a waiver of any rights of any party hereto.



11.5  Severability.  The illegality or invalidity of any provisions of this Agreement shall not impair, affect or invalidate the other provisions of this Agreement.



11.6  Amendments.  If any  party desires a modification to this Agreement, the parties shall, upon reasonable notice of the proposed modification by the party desiring the change, confer in good faith to determine the desirability of such modification.  Such modification shall not be effective until a written amendment is signed by all the parties hereto by their representatives duly authorized to execute such amendments.



11.7  Assignment.  Except as otherwise permitted herein, neither this Agreement nor any rights or obligations of any party hereunder shall be assigned or otherwise transferred by any  party without the prior written consent of the other parties.  However, the Cooperators may assign this Agreement to the successors or assignees of a substantial portion of the Cooperators' business interests to which this Agreement directly pertains.



11.8  Notices.  All notices pertaining to or required by this Agreement shall be in writing and shall be signed by an authorized representative and shall be delivered by hand or sent by certified mail, return receipt requested, with postage prepaid, addressed as follows:



If to the Cooperators: 





If to the Laboratory:  

Nancy Stoner, Acting Assistant Administrator, Office of Water, USEPA Headquarters, Ariel Rios Building, 

1200 Pennsylvania Avenue, NW, Washington, DC 20460 MC 4101M 



with a cc to: 

Francine St. Denis 

1200 Pennsylvania Avenue NW, Washington, DC 20460 MC 4606M



Any party may change such address by notice given to the other party in the manner set forth above.



11.9  Independent Parties.  The relationship of the Laboratory and the Cooperators is that of independent parties and not as agents of each other or as joint venturers or partners.  The Laboratory shall maintain sole and exclusive control over its personnel and operations.  The Cooperators shall maintain sole and exclusive control over their personnel and operations.



11.10  Use of Name or Endorsements.  The Cooperators shall not use the name of the Laboratory or EPA, on any product or service which is directly or indirectly related to either this Agreement or any patent license or assignment agreement which implements this Agreement, without the prior approval of the Laboratory.  By entering into this Agreement the Laboratory does not directly or indirectly endorse any product or service provided, or to be provided, by the Cooperators, its successors, assignees, or licensees.  The Cooperators shall not in any way imply that this Agreement is an endorsement of any such product or service.  This section in no way prohibits the publication of any EPA indication or statement regarding the efficacy of any Subject Invention and/or any other results of this Agreement.



11.11  No Approval.  Nothing in this Agreement shall be deemed to constitute regulatory or scientific approval of the use of any particular product or technology. The Cooperators agree that (a) nothing in this Agreement relieves it of any obligation to comply with applicable federal, state, or local laws, regulations, or requirements, and (b) possession or acquisition by the Laboratory of Subject Data, or other information generated or otherwise acquired pursuant to performance of work under this Agreement, does not constitute knowledge of or possession or receipt of such data or information by or on behalf of the Administrator of the Environmental Protection Agency for purposes of statutory or regulatory reporting requirements such as, but not limited to, Section 8 of the Toxic Substances Control Act.



11.12  Entire Agreement.  This Agreement constitutes the entire agreement between the parties concerning the subject matter hereof and supersedes any prior understanding or written or oral agreement relative to said matter.





Article 12. Duration of Agreement and Effective Date



12.1  Effective Date.  This Agreement shall enter into force as of the date of the last signature of the parties.



12.2 Duration.   This Agreement shall remain in effect for a period of  3 years from the effective date.





























IN WITNESS WHEREOF, the Parties have caused this Agreement to be executed by their duly authorized representatives as follows:







U.S. ENVIRONMENTAL PROTECTION AGENCY





By                                                                           		Date                                    

        	Nancy K. Stoner

Title: Acting Assistant Administrator, Office of Water



THE COOPERATORS:



W. K. KELLOGG FOUNDATION





By                                                                            		Date                                     

(Type name as well)

Title:



THE CALHOUN COUNTY PUBLIC HEALTH DEPARTMENT 





By                                                                            		Date                                     

(Type name as well)

	Title:
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Assisting Schools and Child Care 
Facilities in Addressing Lead in Drinking 
Water 
 
EXECUTIVE SUMMARY 
 
The American Water Works Association 
(AWWA) is committed to providing information 
that helps water suppliers in their role as 
guardians of public health.  Exposure to lead at 
schools and child care facilities is an issue of 
growing concern to EPA and some states. 
 
Lead is a significant public health issue.  Over the 
past several decades significant steps were taken 
to reduce lead from a variety of sources:  fuel, 
paint, air pollution, and plumbing components.  
Drinking water utilities are also doing their part to 
reduce lead exposure.  Community water systems 
actively manage and monitor the drinking water 
they provide to control corrosivity, and thereby 
reduce the potential to leach lead from household 
plumbing.  Some water systems take additional 
measures like purchasing low-lead / no-lead 
distribution system components and others have 
proactive lead service line replacement programs.  
Steps also have been taken to identify and reduce 
lead exposure in schools, but recent events 
suggest that additional attention may be 
appropriate in some school and child care 
facilities.   
 
School and child care administrators are 
responsible for limiting lead exposure in their 
facilities, but some water suppliers may be in a 
position to provide valuable assistance by working 


with local health departments, schools and child 
care facilities. We hope you find the information 
provided in this document helpful as you consider 
your utility’s ability to inform or assist school and 
child care facilities in the communities you serve. 
 
The following compares and contrasts EPA’s 
guidance to schools and child care facilities under 
the Lead Contamination Control Act (LCCA) and 
the Lead and Copper Rule (LCR).  It also provides 
a brief overview of what is entailed in monitoring 
for lead in schools and child care facilities and the 
process for undertaking remediation.  This report 
describes a range of assistance utilities can 
provide to schools and child care facilities based 
on local needs and resources.  Most importantly, it 
identifies key points of coordination, and provides 
basic information that the utility can use in 
communicating about lead in drinking water.  
 
While, this report was prepared with a focus on 
U.S. regulations, the report premise and 
suggestions are generally applicable.  We hope 
that this document will be useful to our water 
supplier members in Canada, Mexico, and other 
countries. 
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Assisting Schools and Child Care 
Facilities in Addressing Lead in Drinking 
Water 
 
 
INTRODUCTION 
 
Lead is a significant public health issue, and it is 
not only a drinking water issue.  Other potentially 
more significant sources of lead include paint and 
dust.  In addition, schools face numerous other 
environmental challenges.  Consequently, EPA 
and the Department of Education encourage 
schools to think of building design, maintenance, 
and remediation holistically (http://cfpub.epa. 
gov/schools/). While schools and child care 
administrators bear the responsibility for 
minimizing lead exposure in their facilities, some 
water suppliers may be in a position to provide 
valuable assistance by collaborating with local 
health departments, schools and child care 
facilities to help facility administrators better 
understand how to monitor for and manage lead in 
drinking water at their facilities. 
 
Overview 


The issue of lead in drinking water has returned to 
the national spotlight after a decade of relative 
calm.  Most water utilities have been very 
successful in implementing effective corrosion 
control programs and complying with the 
requirements of the Lead and Copper Rule (LCR).  
In spite of this, utilities are facing renewed 


regulatory, legislative and public scrutiny, 
attributable largely to the discovery of elevated 
levels of lead in tap water in a few high-profile 
communities.  Lead exposure in schools is only 
one aspect of this scrutiny, but it has received 
considerable attention. 
 
The reduction of lead exposure in schools and 
child care facilities is the responsibility of the 
administrators of those facilities.  This 
responsibility includes, but is not limited to, 
minimizing lead levels in the drinking water 
system within the facility.  Water utilities are not 
legally responsible for the lead levels in the water 
systems of schools and child care facilities unless 
the facility maintains its own supply and is 
classified by the state as a public water system.    
 
A lead-in-drinking-water problem may be 
identified by a community’s health department, 
school system, an individual school or child care 
facility, or the general public.  By being prepared 
for this issue, the utility can better respond to 
inquiries and, where appropriate, develop more 
effective collaborations with schools and child 
care facility managers. 
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Health Effects 


Lead builds up in the body over time and can 
cause damage to the brain, red blood cells and 
kidneys. According to the Centers for Disease 
Control (CDC), of all people, young children face 
the most danger from exposure to lead because 
their growing bodies absorb lead more easily than 
adults' bodies. For children 5 years old and 
younger, lead levels of 10 micrograms or more in 
a deciliter of blood can damage a child's ability to 
learn.  
 
How Lead Can Get Into Drinking Water 


A child’s greatest exposure to lead is typically 
from contaminated paint, dirt and dust. However, 
lead in drinking water can contribute to overall 
lead exposure. Lead contamination is rarely found 
in sources of drinking water such as rivers, wells 
and reservoirs at significant concentrations. It’s 
almost never present in water leaving a treatment 
plant or traveling through mains. However, lead 
enters drinking water as a result of corrosion, as 
water comes into contact with lead pipes, lead 
service connections, solder and plumbing fixtures.  
 
Community water systems are required under the 
LCR to control the corrosivity of water. Ninety-
six percent of community water systems comply 
with the LCR.1  
 
Lead may be present in school and child care 
plumbing systems, water coolers, bubblers, and 
drinking fountains. The amount of lead found in 
the tap water depends on the plumbing materials 
present, the pH of the water and other water 
quality factors.   
 
Recognizing the importance of minimizing lead 
exposure in schools and child care facilities, the 
U.S. Congress passed the Lead Contamination 
Control Act (LCCA) of 1988.  The LCCA 
provided information for repairing or replacing 
lead-lined water coolers and guidance to schools 


and child care facilities on methods to test and 
reduce lead exposure in drinking water.   


                                                 
1 Summary of lead action level exceedances for 
medium (3,300-50,000) and large (>50,000) public 
water systems, USEPA, http://www.epa.gov/ 
safewater/lcrmr/lead_data.html 


 
The LCCA caused many school systems and child 
care facilities to evaluate lead in water coolers and 
plumbing during the early 1990s, and the LCCA 
remains the regulatory vehicle for management of 
lead in drinking water in these facilities.  
Compliance with the LCCA on the part of schools 
is voluntary, in sharp contrast to the mandated 
provisions of the Lead and Copper Rule (LCR), 
which applies to public water systems.  
Differences between the LCCA guidance and the 
LCR requirements are a source of confusion, and, 
at times, misinformation in the media and the 
public.  It is essential that utility personnel have a 
thorough understanding of the differences 
between the two rules and an awareness of lead in 
drinking water issues in schools and child care 
facilities in their communities.  Toward that end, 
this document:  
 


1. Summarizes the provisions of the LCCA 
guidance and the LCR requirements and 
highlights the distinguishing differences. 


 
2. Describes the steps school systems and 


child care facilities may take to 
effectively manage lead levels in the 
water supplies in their facilities. 


 
3. Provides drinking water suppliers with 


information and tools they may use to 
assist school and child care 
administrators in addressing lead in 
drinking water.  
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REGULATORY REQUIREMENTS  
A Comparison of the Lead Contamination Control Act 
Guidance Manual and Lead and Copper Rule Requirements 
 
 
Regulatory Background 


The Safe Drinking Water Act (SDWA) is the 
legislation that addresses lead in public drinking 
water.  The LCCA and the LCR work together to 
minimize lead in drinking water.  The goal of the 
LCR is to minimize lead and copper in drinking 
water, primarily by reducing water corrosivity.  
The LCR sets specific requirements for public 
drinking water systems.  This is in sharp contrast 
to the LCCA, which addresses lead exposure at 
individual outlets in schools. The LCCA resulted 
in federal guidance applicable to schools and child 
care facilities, but it did not set regulatory 
requirements. 
 


Some states have adopted rules and requirements 
beyond these national statutes and rules.  
Consequently, the primacy agency for state rules 
and, in most instances the local health 
departments, are the critical points of contact on 
the issue of lead in schools. 
 
The Lead Contamination Control Act 


The LCCA was signed into law in November 
1988.  This law was intended to reduce exposure 
to lead from all sources, including lead in school 
drinking water supplies.  The LCCA required:  
 


1. A recall of drinking water coolers with 
lead-lined tanks;  


2. Prohibition of the sale and 
manufacturing of any drinking water 
cooler that was not “lead-free”2;  


EPA Guidance Under SDWA and LCCA
 
Failing to meet requirements specified in state
and federal regulations results in violations,
and their associated fines and penalties.  In
addition to setting regulatory requirements EPA
provides technical information and advice
through guidance.   EPA guidance is not
compulsory, but it is provided with the intent of
assisting the recipients to achieve national
public health objectives and where there are
related regulatory requirements, achieve
compliance with those requirements. 
   
EPA is now in the process of updating its
gu
sy
an


3. Development of guidance to educational 
agencies and schools including child 
care facilities on sampling and testing 
protocols; and  


                                                 
2 LCCA defined “lead-free” to mean “not more than 8 
percent lead; except that no drinking water cooler 
which contains any solder, flux, or storage tank interior 
surface which may come in contact with drinking water 
shall be considered lead free, if the solder flux, or 
storage tank interior surface contains more than 0.2 
percent lead.” 

idance documents for public drinking water
stems (i.e., LCR guidance), and for schools


d child care facilities (i.e., LCCA guidance).
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Section 1461 of SDWA defines "
or secondary school and any kin
 


(3) Local educational agency.
(A) any local educational 


Elementary and Seco
3381), 


(B) the owner of any priva
school building, and 


(C) the governing authorit
dependent’s education
Dependent’s Educatio
(SDWA, Section 1461


4. Public notification of the availability 
lead testing results.   


 
In 1994, EPA developed a guidance m
entitled “Lead in Drinking Water in Schoo
Nonresidential Buildings”.  The Guidance M
offers: background information about the so
and health effects of lead; descriptions of
lead gets into drinking water; a description 
regulation of lead in drinking water; guidan
developing plumbing profiles and sampling 
and remedies when elevated lead level
observed.  The Guidance Manual is availab
the EPA Office of Ground Water and Dr
Water’s website at: www.epa.gov/safewater/


 
EPA required states to develop water-t
programs for schools. However, in 1996, a f
court determined that such a federal regu
program couldn’t be imposed on states.
interpreted this decision as prohibiting the a
from mandating water testing in sc
Consequently, where school and child care f
lead sampling is done, it is voluntary unles
undertaken to comply with state regulatio


“Schools” vs “Child Care Facilities


Sampling protocols for lead in drinking wa
at child care facilities are the same as tho
for schools. 
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A school is … 


school" to mean generally any elementary school 
dergarten or day care facility. 


 – The term “local educational agency” means- 
agency as defined in section 198 of the 
ndary Education Act of 1965 (20 U.S.C. 


te, nonprofit elementary or secondary 


y of any school operating under the defense 
 system provided for under the Defense 


n Act of 1978 (20 U.S.C.921 and following).  
, Definitions) 

of 


anual 
ls and 
anual 
urces 
 how 
of the 
ce for 
plans, 
s are 
le on 


inking 
Pubs. 


esting 
ederal 
latory 
 EPA 
gency 
hools.  
acility 
s it is 
ns. In 


the spring and summer of 2004, EPA compiled 
information on individual state LCCA activities. 
This information is available at 
http://www.epa.gov/safewater/lcrmr/. 
 
Sampling Protocol 


The LCCA guidance includes a sampling 
protocol, which recommends collection of a 250 
milliliter (mL) “morning, first-draw water 
sample” (e.g., sampling after an 8 to 18-hour 
stagnation period).  In so doing, the LCCA 
guidance targets the “first draw” water from the 
sampling point in an attempt to represent worst-
case water consumed by students. This contrasts 
with the LCR sampling protocol, which requires 
collection of a one-liter “first-draw” sample (e.g., 
sampling after a 6- to 8-hour stagnation period).  
The LCR samples represent the contribution of 
internal plumbing to lead levels.  The difference 
in the LCCA guidance and LCR sampling 
protocols can lead to a great deal of confusion and 
thereby increase the challenge of accurately 
describing the resulting data to decision-makers 
and stakeholders.  


” 


ter
se


 
Additional Samples If Initial Samples are 
Elevated 


The LCCA guidance recommends that samples be 
taken after a 30-second flush at those sampling 
locations with initial lead levels greater than 0.020 
mg/L (20 ppb).  Most states have adopted the 
0.020 mg/L (20 ppb) recommended trigger level 
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for follow-up actions, while several have opted for 
0.015 mg/L (15 ppb) (the LCR Action Level).  
Consequently, it is important to understand how 
individual states administer their programs and to 
maintain an open dialogue with state regulators 
regarding program implementation.  
 
Public Education 


When schools and child care facilities conduct 
monitoring for lead in drinking water, EPA 
recommends that they: 
 


1. Make available a copy of the sampling 
results for “inspection by the public, 
including teachers, other personnel, and 
parents.” 


 
2. Notify relevant parent, teacher, and 


employee organizations that sampling 
program results are available. 


 
Table 1 on page 7 briefly summarizes the 
provisions of the LCCA guidance; Appendix A 
provides a more detailed summary. 
 
Remediation 


Addressing lead in drinking water may require 
both short- and long-term solutions.  Decisions for 
one remedy over another will be based on such 
factors as likelihood of success, availability of 
water, cost, and staffing requirements. 
 
Some examples of remedies are listed in 
Appendix I. More detailed explanations, including 


information about advantages and disadvantages, 
are in EPA’s LCCA guidance. 
 
The Lead and Copper Rule 


The LCR, finalized in June 1991 and later 
amended in January 2000, applies to public water 
systems.  Under the LCR, no more than 10 
percent of samples from a public water system 
may exceed the rule’s Action Levels, 0.015 mg/L  
(15 ppb) for lead and 1.3 mg/L for copper.  
 
When the Action Level is exceeded, specific 
follow-up steps include corrective action to 
implement optimized corrosion control and public 
notification. The LCR provisions apply to water 
suppliers that serve schools and child care 
facilities. If an individual school or child care 
facility supplies or treats its own water supply, it 
is considered a public water system and must 
comply with the rule provisions. Additional 
information about the LCR is available on the 
EPA Office of Ground Water and Drinking 
Water’s website at: http://www.epa.gov/ 
safewater/lead/index.html 
 
At present the LCR is applicable to community 
water systems and non-transient non-community 
water systems.  Some schools and child care 
facilities that have their own water supply are, 
therefore permitted public water systems.  In these 
instances, the facility is also subject to the 
applicable provisions of the LCR.   
 
The LCCA guidance targets material remediation 


Types of Public Water Systems 


Community Water System (CWS): A public water system  (PWS) that supplies water to at 
least 15 service connections used by year-round residents or regularly serves at least 25 
year-round residents. 


me 


Non-Transient Non-Community Water System (NTNCWS): A PWS that regularly supplies 
water to at least 25 of the same people at least six months per year, but not year-round. Some 
examples are schools, factories, office buildings, and hospitals that have their own water 
systems. 


Transient Non-Community Water System (TNCWS): A PWS that does not regularly serve 
at least 25 of the same persons over six months per year.  Examples are places such as a 
gas station or campground where people do not remain for long periods of ti
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while the LCR is focused on reducing the 
corrosivity of delivered water. These two control 
strategies complement one another, but their 
differing approaches may also complicate public 
education efforts. Table 1 summarizes other 
distinguishing features of the LCCA guidance and 
LCR requirements for lead management. 
 
The Lead Ban 


Amendments to the Safe Drinking Water Act 
(SDWA) banned the use of lead pipes, solder, and 
flux effective June 1986 in drinking water 
plumbing. Therefore, any plumber, general 
contractor, etc. who used lead solder, pipe or flux 
after that date is in violation of federal law.   
 
Prior to the 1996 amendments, the SDWA 
required faucets and other plumbing fixtures to 
contain no more than 8 percent lead. The 1996 
amendments to the Safe Drinking Water Act 
(SDWA) required EPA to establish a performance 
standard to govern the leaching of lead from 
endpoint devices intended to dispense water for 
human consumption. The EPA selected Section 9 
of ANSI/NSF Standard 61: Drinking Water 


System Components-Health Effects as this 
performance standard. After August 6, 1998, it 
was unlawful for any pipe or plumbing fitting or 
fixture that is not "lead free" to be introduced into 
commerce.  
 


Plumbing Materials 


Plumbing materials purchased for use in
schools and child care facilities should
comply with the lead ban, and meet ANSI /
NSF standards or more stringent lead
content requirements. 


 
Prior to the 1996 amendments, the Safe Drinking 
Water Act required faucets and other plumbing 
fixtures to contain no more than 8 percent lead. 
The 1996 amendments retained the 8 percent lead 
content requirement and further mandated that 
faucets, drinking fountains and other drinking 
water dispensing devices meet the performance-
based lead leaching requirements of ANSI/NSF 
Standard 61, Section 9.  


6     ASSISTING SCHOOLS AND CHILD CARE FACILITIES ADDRESS LEAD IN DRINKING WATER 







 


 
 


Table 1. Summary of  
Distinguishing Features of the Lead Contamination Control Act Guidance and the Lead 


and Copper Rule Requirements 
 


 
Feature 


Lead Contamination Control 
Act Guidance 


Lead and Copper Rule 
Requirements 


Sampling Sites Each cold water tap in a 
facility 


Cold water taps in high risk 
homes/buildings 


“First Draw” Sample 
Size 


250 mL  1000 mL 


Stagnation Period Morning, first-draw water 
sample” (e.g., sampling after 
an 8 to 18-hour stagnation) 


“First-draw” sample (e.g., 
sampling after a 6- to 8-hour 
stagnation period) 


Action Level 0.020 mg/L at each cold water 
tap 


0.015 mg/L in 90% of taps 


Action(s), if Lead 
Limit Exceeded 


Additional samples 
recommended; suggests 
remedial measures 


Mandatory corrective actions 
such as public education, 
lead service line replacement, 
increased monitoring and 
corrosion control treatment 


Sampling Schedule None specified Initially, two 6-month 
monitoring periods;  
Reduced monitoring – June 
through September each year 
or once per three years   


Certified Laboratory 
Requirement 


Yes Yes 


Public Notification 
Requirements 


Make results available in the 
administrative offices of the 
local educational agency; must 
notify parents, teachers, and 
employee organizations of the 
availability of results 


Must present data in annual 
Consumer Confidence 
Report.   Full notification 
required only if Action Level is 
exceeded.  
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LEAD IN SCHOOLS AND THE WATER SUPPLIER 
 
 
 
Under the LCCA guidance, school and child care 
administrators are responsible for taking steps to 
minimize exposure to lead in drinking water at 
their facilities. These facilities can obtain 
technical assistance from local health 
departments, but as the local water supplier, you 
may be in a position to provide information that 
facilitates appropriate action in the communities 
you serve.  
 
Getting Prepared  


To communicate effectively with health 
departments, school, and child care administrators 
about lead in drinking water, you may choose to 
first provide a clear presentation of your utility’s 
actions related to this issue.   If you effectively 
demonstrate the steps taken to reduce lead at the 
tap in the community water supply, you affirm 
your utility’s commitment to public health. You 
also provide the technical information necessary 
for future discussions on lead in school drinking 
water. 
 
Compiling and reviewing the following 
information is a worthwhile investment of time:   
 


1. Review your utility’s LCR compliance 
status. 


• Do you have a description of your 
program to maintain optimized 
corrosion control (OCC)? 


• What are your monitoring 
requirements and what is your 


compliance record with the LCR 
Action Level?  


• When is compliance monitoring 
occurring? 


• Do you have a summary of 
pertinent data in an easily-
understood format that can be 
provided to the school or child 
care facility staff? 


2. Review or develop your utility’s service 
line and meter data for discussions with 
school and child care administrators. 


• Are there lead service lines or 
compound meters with lead 
components leading to school or 
child care facilities? 


Determine how the LCCA is administered in your 
state and locally.  In most communities, the local 
health department is the key agency in identifying 
and prioritizing risks to public health.  It is also 
the oversight agency most likely to provide 
direction to schools on lead issues.  Opening a 
discussion with the local health department 
provides an opportunity to exchange information 
and identify shared priorities. Key questions 
include: 
 


1. What is the status of state regulations 
arising from the LCCA? 


2. What actions have been taken to-date?   


• What notifications, requests, or 
guidance has been distributed to 


AMERICAN WATER WORKS ASSOCIATION 9







schools and/or child care 
facilities?  


• What actions are already 
underway by local school board, 
town, city or county governing 
bodies, or the facility 
administrators? 


 
Communication 


When compatible with public health agency 
activities, utilities may choose to communicate 
directly about lead in drinking water with schools 
and child care facilities in communities they 
serve.  


 
It is important to keep your utility’s governing 
body informed about the issue of lead in drinking 
water, your utility’s compliance record with the 
LCR, and your state’s response to the issue of lead 
in school and child care drinking water.  Also, 
before assistance is offered, carefully identify the 
costs and benefits of such assistance and be 
assured of the governing body’s policy and 
financial support. 
 
In order to help them answer questions from the 
general public, utility personnel should also be 
informed about health risks associated with lead 
in drinking water and your utility’s compliance 
record. Your utility’s compliance status should be 
communicated to customers through your 
Consumer Confidence Report and other available 
means (i.e., website, newsletters, etc.). 


Planning 


Communication efforts on lead in school drinking 
water require thoughtful planning.  The following 
questions may be helpful in structuring your 
approach: 
 


1. What is the potential scope of the issue? 
Is there likely to be a widespread 
problem with lead in drinking water 
based on your current water quality, 
LCR history, status of LCCA activities, 
the number and age of facilities or other 
factors?  


2. What is the likelihood that your 
customers understand the issues 
associated with lead in drinking water? 


Agency Perspective 


Some states are already actively
encouraging community water systems to
interact with schools and child care facilities.
These efforts reflect a national effort by U.S.
EPA to promote such local dialogues.   


3. What personnel and informational 
resources will be needed to assist 
schools and child care administrators? 


 
Reaching Out 


When engaging health departments, schools 
(public, private, or parochial), and child care 
facilities on the topic of lead in water, water 
suppliers should keep in mind that many school 
systems took action more than a decade ago when 
the LCCA was first signed into law.  If the school 
or child care facility or system integrated 
appropriate practices into its operation and 
maintenance programs, it is less likely to face 
significant lead challenges.   
 
If a utility decides to reach out to health 
departments, schools, or child care facilities on 
the issue of lead in drinking water, a simple phone 
conversation may be enough to initiate the 
appropriate action steps.  However, a brief letter 
may be more effective. 
 
Initial letters sent to these facilities and agencies 
should clearly state the issue at hand and serve to 
open a dialogue on this issue.  A sample letter is 
provided in Appendix B.   


 
The
com
to c


 
Correspondence with the highest level of authority 
at the school or child care facility or system 
usually encourages the widest distribution within 
the organization.  In situations where it is not clear 
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the school or school system.  Correspondence is 
typically most effective if combined with follow-
up contact. 
 
Identifying all of the child care facilities in a 
community can be quite challenging.  Appendix C 
provides several resources that are available to 
find these facilities. 


 
Exam
Assis


Utilitie
resourc
facilitie
exposu
utility 
appropr
opportu


12 illustrates a range of possible interactions with 
schools, child care facilities, and local health 
departments, but it is by no means all 
encompassing.  Innovative utilities, schools, and 
local health departments will undoubtedly identify 
additional ways to work together.   


Health Department 


Health departments are responsible for
balancing risk and costs of reducing risks
in their community and may determine that
current actions are appropriate.  A utility’s
first contact should be through the Health


 
State
child 
sourc


 


Identifying Child Care Facilities 


 licensing and registration programs for
care providers are the most centralized
es of information on child care facilities.  

ples of Possible Utility 
tance 


s have a wide range of expertise and 
es available to assist schools and child care 
s in their responsibility to minimize 
re to lead in drinking water. While your 
must decide what level of assistance is 
iate, you may consider a range of 
nities for collaboration.  Table 2 on page 


 


Department before contacting schools and
any future actions should be guided by the
Health Department.   


 
Due to the complexity of lead in drinking water 
issues and the number of facilities that may be 
involved, utilities may incur significant costs in 
assisting schools and child care facilities.  Before 
offering assistance, utilities should ensure that 
their governing boards concur with such 
commitments.
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Table 2:  Opportunities for Collaboration 


 
Help the School / Child Care Understand the Source of Lead in Drinking Water 
A school or child care facility administrator may benefit from a better understanding of how lead leaches 
from facility plumbing.  As a utility, you may choose to provide information on water quality factors 
affecting the water’s corrosivity.  You may also explain your corrosion control program to affirm your 
utility’s commitment to minimizing lead exposure at the tap.  Simply providing your Consumer Confidence 
Report (CCR) may be helpful. 


 
Developing a Sampling Plan 
Water quality sampling is a familiar task for drinking water suppliers, but not for most schools and child 
care facilities.  Some utilities have informed appropriate school staff about the critical elements of a sound 
sampling plan. Those elements include identifying and tracking sample locations, proper timing of sample 
events, sampling protocols and management of sample results.   


 
Proper Sample Collection 
Proper sampling technique is essential to obtaining correct lead sample results.  Some utilities have 
assisted school systems and child care facilities in proper sampling protocols.  This assistance may 
include direct participation in training events or a train-the-trainer technical assistance strategy. 


 
Laboratory Services 
Water suppliers may provide information on lab services needed for processing lead samples.  Assistance 
in this area has taken a number of forms, including explaining the appropriate analytical methods, 
identifying certified laboratories and assisting in selection of laboratory services.  In some cases, utilities 
have provided analytical services through their in-house laboratories. 


 
Reviewing Results and Options to Control Lead Exposure 
As a water supplier, you may have personnel available to interpret sample results and identify cost-
effective control solutions.  Utility staff is trained in the basic issues of corrosion chemistry and hydraulics.  
They also have practical experience operating water distribution facilities, flushing pipe networks, installing 
automated valves, and employing other procedures unfamiliar to most school and child care personnel. 


 
Utility Assistance in a Targeted Evaluation Effort 
In school districts with multiple buildings dedicated to teaching, the water utility may offer support in 
evaluating lead levels in a limited or targeted group of facilities.  For example, the utility might help a 
school system develop a pilot approach to evaluating its facilities. If successful, the school staff would 
then apply that approach to other facilities.  The utility may also assist in identifying the characteristics of 
buildings that make them especially vulnerable to elevated levels of lead in the drinking water.   


 
Large-Scale Involvement in Lead Action Plan 
Depending on local circumstances (especially governance), a water utility may choose to become deeply 
involved in addressing school system or child care facility lead action plans.  For example, the utility may 
be an active participant in a stakeholder-based school decision-making process that also includes the 
local health department.   
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MANAGING LEAD LEVELS AT THE TAP IN SCHOOLS AND 
CHILD CARE FACILITIES 


 
School and child  care facility administrators face 
a large portfolio of environmental and public 
health concerns.  Consequently, some schools 
employ comprehensive programs to assure 
compliance with environmental and public health 
standards.  Lead paint, dust abatement, and other 
lead exposure reduction measures may already be 
ongoing through a lead poisoning prevention 
program.  Where possible, lead in drinking water 
should be managed in the context of a multi-
media program.  Whether such a program exists 
or not, steps can be taken to assess lead levels in 
water at drinking water fountains, bubblers, and 
other outlets.  
 
School systems and child care facilities that 
already have taken steps to control lead in their 
facilities and maintain a regular monitoring 
program are much better positioned to manage 
lead in drinking water than those confronting the 
issue for the first time.   Addressing lead in 
drinking water, when elevated levels are identified 
within a facility, typically involves an initial 
investment in physical changes to a facility, the 
introduction of new maintenance practices, and 
the establishment of an ongoing monitoring 
program for lead levels.   
 
A facility with an ongoing lead poisoning 
prevention program that addresses tap water may 
need little interaction with its water supplier 
beyond routine communications.   However, a 
facility in which management of lead exposure 
has not consistently focused on water may need to 
initiate an Action Plan and consequently may 


have a greater interest in interacting with the 
drinking water utility.   
 
Action Plans are typically initiated in a phased 
manner, during which the school or child care 
facility: 
 


1. Reviews previous efforts to remove 
leaded materials, implement lead control 
strategies, etc. 


2. Conducts targeted monitoring (if recent 
monitoring data are not available) to 
determine if lead levels appear to be 
elevated.  


3. Develops a detailed Action Plan based 
upon available information.  


  
An Action Plan to address lead in drinking water 
must address both technical and communication 
concerns. Appendix D is an overview of the basic 
components of such a plan.  This overview is 
supplemented with materials in the appendices (E  
– K) that water suppliers may provide to school 
and child care facility managers to inform and 
assist them in developing their Action Plans.  
 
The components of the Action Plan should be 
structured to yield an assessment of the situation, 
a determination of the need for remedial action, 
development of a remediation strategy, execution 
of the remediation strategy, and finally, 
assessment of remediation strategy’s 
effectiveness.  More specifically, the plan should 
incorporate the following elements: 
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• Plumbing Profile 


• Sampling Plan 


• Interpretation of Analytical Results 


• Action in Response to Findings 


• Follow-up Sampling 


• Communication 
 
A process for school and child care facility 
administrators to undertake to evaluate lead levels 


in drinking water within their facilities is well 
described in EPA guidance Lead in Drinking 
Water in School and Nonresidential Buildings and 
Sampling for Lead in Drinking Water in Nursery 
Schools and Day Care Facilities and is 
summarized in Figure 1. 


 
 


 
 


 
Figure 1 


Managing Lead Levels in the Water Supply of  
Schools & Child Care Facilities 
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SUMMARY 


 
 
Consumers and the media do not always 
understand how lead enters drinking water, and 
they are often confused about the water supplier’s 
role in reducing exposure at the tap.  However, 
since lead in drinking water is a water quality 
issue, the water supplier will often be sought out 
as the most knowledgeable voice in the ongoing 
public discussion.  Utilities are providing their 


communities an important service when they 
proactively communicate potential risks, help the 
community understand relevant issues, and 
provide available assistance to school and child 
care administrators.  In providing this service 
utilities help to ensure that well-reasoned 
measures are taken to protect public health. 
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APPENDIX A.  RULES AND GUIDANCE ON LEAD IN 
DRINKING WATER 


Lead Contamination Control Act  


• This Act resulted in a recall of drinking water coolers with lead-lined tanks and a prohibition on 
the sale and manufacturing of any drinking water cooler that was not lead-free.  


 
• Defines a “lead free water cooler” as “a drinking water cooler, that each part or component of the 


cooler which may come in contact with drinking water contains not more than 8 percent lead, 
except that no drinking water cooler which contains any solder, flux, or storage tank interior 
surface may contain more than 0.2 percent lead.” 


 
• Provides guidance to educational agencies and schools on sampling and testing protocols. 
 
• Sets minimum requirements for notifying the public about lead observations in schools and 


childcare facilities.  
 


• Requires water samples to be analyzed by a laboratory approved by the state.  
 


• Additional information regarding Lead Contamination Control Act implementation is available 
through the Internet (http://www.epa.gov/safewater/lcrmr/pdfs/report_lcmr_schoolssummary.pdf) 


 
Lead and Copper Rule 


• This regulation applies to waters systems, including schools and child care facilities that provide 
their own water supplies. 


 
• The Lead and Copper Rule provides a framework for utilities to a) determine if their corrosion 


control program is effective at limiting lead exposure; b) take additional steps to protect public 
health; c) and ensure consumers are notified if the utility finds lead above the Action Level in the 
community.  


 
• The Lead and Copper Rule is based on a "treatment technique" requirement in which the lead 


Action Level is a trigger -- the Action Level is not health based.  
 


• Monitoring under the LCR takes place at worst-case sampling locations. Samples are taken from 
water standing overnight in homes where lead pipe or lead solder is present.  


 
• If more than 10% of tap water samples taken in LCR monitoring exceed the action level of 0.015 


mg/L (15 ppb) water systems must take additional steps to reduce corrosivity (i.e., improve 
corrosion control, lead service line replacement).  


 
• If more than 10% of tap water samples taken in LCR monitoring exceed the action level of 0.015 


mg/L (15 ppb) water systems must notify area residents via newspapers, radio, TV and other 
means.  


 
• Additional information regarding the Lead and Copper Rule is available through the Internet 


(http://www.epa.gov/safewater/lcrmr/lead_data.html) 
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Summary of Key Elements of the Lead Contamination Control Act 


 
Organization Responsibility 
States and Local 
Governments 


Provide for the dissemination of EPA's guidance document and 
testing protocol and the list of water coolers that are not lead-free 


Establish a program to assist local educational agencies in testing 
for and remedying lead contamination in drinking water from coolers 
and other sources of lead contamination at schools  


Make available lead testing results in the administrative offices of the 
local educational agency for inspection by the public, including 
teachers, other school personnel and parents 


Notify parents, teachers and employee organizations of the 
availability of lead testing results 


Repair, replace, permanently remove, or render inoperable water 
coolers that are not lead-free and that are located in schools, unless 
the coolers are tested and found to not contribute lead to drinking 
water 


Environmental 
Protection Agency 
(EPA) 


Publish a list of each brand and model of water cooler that is not 
lead-free, including a list of the brand and model of water coolers 
with a lead-lined tank and distribute the list to States 


Publish a guidance document and testing protocol to assist schools 
in determining the source and degree of lead contamination in 
school drinking water supplies and in remedying the contamination.   


EPA and State 
Primacy Agencies 


Publish and make available to the public, upon request, a list of 
laboratories certified by EPA or the State, to conduct analyses of 
lead in drinking water 


Consumer Product 
Safety Commission 


Issue an order requiring manufacturers and importers of water 
coolers with lead-lined tanks to repair, replace, or recall and provide 
a refund for such coolers 


Water cooler 
manufacturers, 
importers, others 


Do not sell any drinking water cooler, listed by EPA or any cooler 
that is not lead free*, including a lead-lined cooler.   


 
* A lead free water cooler is defined as “a drinking water cooler, that each part or 


component of the cooler which may come in contact with drinking water contains not 
more than 8 percent lead, except that no drinking water cooler which contains any 
solder, flux, or storage tank interior surface may contain more than 0.2 percent lead.” 
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Cooler Information 


The LCCA, an amendment to the Safe Drinking Water Act, was signed into law on October 31, 1988. The 
potential for water supply coolers to supply lead to drinking water in schools and day care facilities was a 
principal focus of the legislation. The LCCA mandated the Consumer Product Safety Commission 
(CPSC) to order the repair, replacement or recall and refund of drinking water coolers with lead-lined 
water tanks. In addition, the LCCA called for a ban on the manufacture or sale in interstate commerce of 
drinking water coolers that are not lead-free.  Civil and criminal penalties were established for violations 
of this ban.  A consent agreement calls on cooler manufacturer Halsey-Taylor to provide a replacement or 
refund program that addresses all the coolers listed as well as "all tank-type models of drinking water 
coolers manufactured by Halsey-Taylor". Halsey-Taylor agreed to notify the public of replacement and 
refund program for all tank type models. Contact: Halsey-Taylor, 2222 Camden Court, Oak Brook, IL 
60523, (630) 574-3503. 
 
Water Coolers With Other Lead Components 


EBCO Manufacturing 


All pressure bubbler water coolers with shipping dates from 1962 through 1977 have a bubbler valve 
containing lead. The units contain a single, 50-50 tin-lead solder joint on the bubbler valve. Model 
numbers for the coolers in this category are not available. 
 
The following models of pressure bubbler coolers produced from 1978 through 1981 contain one 50-50 
tin-lead solder joint each: 
 
 CP3  DP15W  DPM8  7P  13P  DPM8H  DP15M  DP3R 
 DP8A  DP16M  DP5S  C10E  PX-10  DP7S  DP13SM  DP7M 
 CP5  WTC10  CP5M  CP10  13PL  DP7MH  DP7WD  DP13M-60 
 EP5F  DP5F   DP14M  DP20  SP12N  CP10-50  DP15MW  DP3R 
 DP14S  DP5M   EP10F  DP13A  DP13M  DP20-50  DP13A-50  DP14A-0/60 
 DP10F  CP3H   DP13S  CP3-50  DP7SM  DP8AH  DP10X  DP3RH 
 CP3M  DP7WM 
 
Halsey-Taylor 


Lead solder was used in these models of water coolers manufactured between 1978 and the last 
week of 1987: 
 


WMA-1  SCWT/SCWT-A  SWA-1  DC/DHC-1 
S3/5/10D  BFC-4F/7F/4FS/7FS  S300/500/100D 


 
The following coolers manufactured for Haws Drinking Faucet Company (Haws) by Halsey-Taylor from 
November 1984 through December 18, 1987, are not lead-free because they contain 2 tin-lead solder 
joints. The model numbers: 
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HC8WT  HC14F  HC6W  HWC7D  HC8WTH 
HC14FH  HC8W  HC2F  HC14WT  HC14FL 
HC14W  HC2FH  HC14WTH  HC8FL  HC4F 
HC5F  HC14WL  HCBF7D  HC4FH  HC10F 
HC16WT  HCBF7HO  HC8FH  HC4W  HC8FH 
HC4W  HWC7 


 
Halsey-Taylor Water Coolers with Lead-Lined Tanks 


The following six models have one or more units in the model series with lead-lined tanks: 
 


WM8A  WT8A  GC10ACR  GC10A  CG5A  RWM13A 
 
The following models and serial numbers contain lead-lined tanks: 
 


WM14A Serial No. 843034  WM14A Serial No. 843006 
WT11a Serial No. 222650  WT21A Serial No. 64309550 
WT21A Serial No. 64309542  LL14A Serial No. 64346908 


 
 


AMERICAN WATER WORKS ASSOCIATION 19







APPENDIX B.  SAMPLE UTILITY LETTER TO SCHOOLS AND 
CHILD CARE FACILITIES  
 
[Date] 
 
[Superintendent of Schools] 
[Address] 
 
Dear [Superintendent]: 
 
Exposure to lead poses a serious health risk to children, particularly those 5 years of age and younger. 
While the majority of children’s lead exposure comes from sources such as soil contamination, dust, or 
paint chips, lead in drinking water can be a contributing factor to overall lead exposure. 
 
Lead is not a common contaminant in drinking water when it is distributed from the water treatment plant 
to customers.  However, lead may enter water after coming into prolonged contact with a building’s pipes 
and plumbing fixtures.]    
 
As you may know, there are 3 major regulations that speak to minimizing lead in drinking water. 
 


• The Lead and Copper Rule requires water utilities to control the corrosivity of its water. 
 


• The Lead Contaminant Control Act (LCCA) addresses lead-free components in water 
coolers and provides guidance for schools and child care centers on sampling, analytical 
protocols, and public availability of the information.   
 


• The Safe Drinking Water Act addresses the maximum lead content and leaching potential 
of plumbing material and fixtures. 


 
We have included a summary of the results from our Lead and Copper Rule sampling over the past few 
years.  Similar information is included in our annual Consumer Confidence Report mailed to all 
residences in the May/June timeframe each year. 
 
We have attached the EPA brochure “Is there Lead in the Drinking Water?” which is part of the agency’s 
Lead-Free Drinking Water in Schools Program.  It gives an overview of the issue with website links and 
phone numbers for additional information.   
 
We hope you find this information helpful.  If you would like to discuss this further, or have any 
questions, please call [Name of water utility representative] at [Water utility representative’s telephone 
number]. 
  
Sincerely,  
 
 
 [Water Utility Manager] 
 
cc:  [Local public health officials] 
 
Enclosures 
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APPENDIX C.  IDENTIFICATION OF SCHOOLS AND CHILD 
CARE FACILITIES 
 
Listed below are resources that can assist utilities in identifying the schools and child care facilities within 
their service area.   
 


• The Local Board of Education 
 


• The state licensing office – a particularly useful resource in identifying child care facilities 
 


• Child care information services as provided by the local government 
 


• Child welfare advocacy groups 
 


• The local health department  
 


• Fire and police departments 
 


• The water utility’s billing system database 
 


• The water utility’s cross-connection control database 
 


• The local telephone book/yellow pages (and equivalent web-based phone books) 
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APPENDIX D.  SUMMARY OF STEPS IN A FACILITY ACTION 
PLAN  
 
 
Develop a Plumbing Profile 


A plumbing profile can help to determine if lead 
is likely to be a problem in the facility.  It will 
also assist in prioritizing the sampling locations 
that are believed to pose the greatest risk.  In the 
context of developing a plumbing profile, school 
and child care administrators should ensure that 
water coolers recalled under the LCCA are 
repaired or removed. In addition, they should 
understand the community’s water and know what 
steps are already being taken to reduce the 
potential for lead to enter drinking water.  A 
sample plumbing profile is provided in Appendix 
E.   
 


 
Develop a Sampling Plan and 
Sampling Protocol 


A sampling plan is essential to obtaining high-
quality data that characterize the levels of lead 
found in the school or child care facility’s water 
supply.  These data will form the basis on which 
to make remediation decisions.  It is important for 
all involved to emphasize that the success of the 
Action Plan hinges upon a good sampling plan.  
The sampling plan should incorporate the 
following components: 
 
 


 


 
 


• A prioritized list of sampling points to 
be included in the sampling effort, 
drawing on the results of the plumbing 
profile.  Of highest priority should be 
those faucets/taps where water is either 
consumed or used for food preparation. 


• A written sampling protocol that 
answers the following questions:  


 
o What should be the volume of the 


“first-draw” samples?  The EPA 
Guidance Manual recommends a 
250 mL sample. 


o How long is the period of 
stagnation prior to sample 
collection?  In most instances, this 
ranges from 8 to 18 hours, with 
absolutely no water use during 
that period if possible. 


Plumbing Profile 


By identifying what materials are used in
facility plumbing, it is possible to determine if
monitoring is needed and if so where it would
be most effective. 


o How will location codes be 
assigned to each sampling point? 
Each sampling point should be 
labeled with a location code. 


o Which certified laboratory will 
perform the lead analysis? 


o How will samples be shipped to 
the laboratory? 


o What detailed record keeping 
form will be used?  The form 
should include at a minimum: 
type of sample (i.e., first flush); 
date of sample collection; time of 
sample collection; name of 
sampler; sample location code; the 
manufacturer of the tap / outlet 
(bubbler, cooler, faucet, etc.); the 
model number of the tap / outlet; 
the name of the building from 
which the sample was collected.  
An example recordkeeping form 
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Systematic identification and labeling of 
sampling points in the facility does not 
have to be elaborate, but it is essential to
a sampling program. 

is provided in Appendix H. 
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Data Management  


For an assessment of monitoring results to be 
meaningful, a sound data management system 
must be established in the Action Plan and 
followed diligently during monitoring and 
reporting.  Data management should be 
appropriate to the scale of the monitoring effort 
(i.e., managing data for a single structure need not 
be as elaborate as a data system for an entire 
school system).  If lead contamination is found, 
sample records and test results will assist in 
pinpointing the sources of the problem and 
indicate possible remediation measures. 
 
Assessing the Results 


The analytical results should be evaluated with an 
established benchmark level3 or point of 
reference.  The LCCA guidance suggests 0.020 
mg/L, but some states have chosen other levels.  
Sampling points with lead levels that exceed the 
benchmark should be considered candidate sites 
for either re-sampling (in order to confirm the 
results), removal from service, or remediation. 
 
Action in Response to Findings - Develop a 
Solution 


The analytical results may reveal situations that 
require further investigation.  For example, if a 
child care facility exhibits elevated levels of lead, 
a thorough investigation of plumbing materials in 
that facility may be warranted.  Preparation for 
investigative efforts should be planned in advance 
of the initial sampling program, so that a thorough 
investigation can be completed in a timely 
manner.  Preparations should include but need not 
be limited to: 
 


1. Identifying how investigation efforts 
will be prioritized and resources 
allocated. 


2. Preparing staff or contractors to evaluate 
coolers, fixtures and other factors that 
might contribute to lead levels at a 
sampling location. 


                                                 
3 Like the LCR the LCCA guidance refers to this 
benchmark level as an “action level.” 


3. Identifying staff and setting protocols 
for running water through the outlet and 
re-sampling. 


4. Preparing communication materials to 
convey results and education materials 
to parents, students, and staff. 


5. Determining what alternative sources of 
drinking water to provide until 
remediation is complete. 


 
Lead in drinking water can be a complex problem, 
and there is no single approach that is suitable for 
addressing all situations, rather solutions are very 
site-specific. Decisions will need to be based on 
the age and condition of a facility’s plumbing, the 
nature of the water supply, testing results and 
sources of lead contamination. A common 
immediate action is to immediately remove from 
service any tap / outlet where elevated lead levels 
are observed until appropriate remediation 
measures are identified and instituted.  When a tap 
/ outlet is taken out of service, appropriate signage 
should be displayed until it is remediated. 
 
When lead risks are identified, facility managers 
must find short- and long-term solutions. Short-
term control measures may include: 
 


• Cleaning debris from faucet screens, 


• Measures to reduce galvanic corrosion 
(e.g., dielectric unions, paint or polymer 
coatings, etc.)  


• Maintenance programs to assure 
adequate turnover of water in the 
facility’s pipes,  


• Removing outlets from use, and  


• Providing bottled water. 
 
More permanent fixes may include: 
 


• Replacing taps, bubblers, coolers, faucets, 
or other outlets, 


• Correcting improper grounding of electric 
wiring, 


• Installing point-of-use devices, 


• Installing corrosion control devices, and 
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• Removing lead service lines. 
 
Appendix I contains a detailed list of potential 
control measures and remedies that water 
suppliers may want to discuss with school and 
child care administrators. 
 
Follow-Up Samples and Follow-Through  


Upon undertaking steps to control lead levels in 
schools and child care facilities, it is important to 
test for lead levels to make sure that remediation 
has been effective.  Follow-up sampling should be 
appropriately timed to allow for passivation to 
occur.  Sampling conducted immediately 
following remedial measures may result in 
unrepresentative lead levels.   
 
As noted previously, ongoing monitoring over 
time is important to ensure that control measures 
remain effective and that facility operators retain 
focus on managing lead levels.  Maintaining an 
ongoing awareness of lead in water within the 
facility management program can facilitate 
continued reduction of lead levels over time and 
avoid the recurrence of conditions that might 
contribute to elevated lead levels.  Appendix J 
includes a maintenance log sheet that can be used 
for ongoing management of lead in facility 
plumbing.  Also, periodic re-sampling for lead 
levels in facilities on at least a screening study 
basis is appropriate to maintain control of lead 
management.  
 
Communicating on Lead in Schools 
and Child Care Facilities 


Because school and child care administrators are 
responsible for limiting lead exposure at the tap, 
they are typically the appropriate entities to 
communicate on lead in drinking water at their 
facilities. However, water suppliers are likely to 
have a role as well.  In many cases, parents and 
the media will look to the drinking water supplier 
for information about: 
 


• How lead gets into the drinking water 
supply at the tap, 


• What steps are being taken by the water 
supplier to control lead in drinking 
water, and 


• What consumers can do to reduce their 
own and their children’s lead intake. 


 
Water utilities that make this information 
available before a problem exists are likely to 
have more credibility in the eyes of the public in 
the event of a lead contamination event. Web-
based fact sheets, consumer confidence reports, 
media backgrounders and brochures provide 
consumers with valuable information to protect 
their health.  They are also valuable tools in a 
water supplier’s overall risk communications 
strategy.  AWWA also has materials available to 
utilities for this purpose (see Appendix L for 
example materials).  Developing a collaborative 
communications program on lead in schools with 
the local health department, schools and child care 
facility administrators can be of assistance to all 
parties. 
 
Water suppliers can provide significant support to 
school and child care administrators as they 
communicate with consumers through public 
meetings or with media through news conferences 
or briefings. Communications are more likely to 
be clear and consistent when they come from a 
unified source.  
 
Important Elements in a Communications 
Strategy 
Lead in drinking water can be an emotionally 
charged issue. An effective communications 
strategy is critical to explain potential risks, 
describe technical solutions and build trust among 
parents, school and child care officials, local 
health department officials, and water suppliers. 
Utilities that choose a cooperative, hands-on 
approach to public communications are better 
positioned to effectively communicate on this 
issue with their communities.  
 
Public health agencies and drinking water 
suppliers can provide information that builds a 
technical foundation for school communications.  
For example, state and local public health 
agencies are responsible for ensuring compliance 
with the LCR and assisting facility managers in 
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implementing the LCCA and associated guidance.  
The local or state health agency possesses 
expertise and credibility in the area of risk 
management.  Water suppliers deliver non-
corrosive water to control lead leaching and have 
a detailed understanding of delivered water 
quality.  Regardless of the level of participation 
by the water supplier, a communications strategy 
on lead in school drinking water should 
incorporate: 
 


• Defined goals or objectives for the 
communications efforts. 


• Identification of primary and secondary 
target audiences, including school 
management, staff, parents and wider 
school community; local policy makers; 
advocacy organizations, and media. 


• Risk communication to concerned 
stakeholders.   


• Clearly defined messages to be repeated 
in communications.  


• Identification of available 
communications tools, including, but 
not limited to, web sites, school 
newsletters, letters to parents, public 
meetings, press releases and news 
conferences.  


• Identification of potential language 
barriers. 


• A timeline for key public 
communications moments, including 
just before a sampling program begins, 
after results of testing are obtained, and 
when solutions are made public. 


• Information to media that defines 
relevant issues and communicates the 
control strategy.    


 
Engaging Partners in the Action Plan 


Water suppliers are one in a wide range of 
partners who may be available to assist school and 
child care administrators in their lead control 
strategies. Local health departments and state 
primacy agencies are key partners both for the 


water supplier and school and child care facilities. 
Whether lead in schools is addressed in a 
proactive or a reactive mode, most successful case 
studies suggest that the school or child care 
leadership benefit from expert third-party voices. 
The level of involvement among these partners 
varies, but they may include: 
 


• Local building and plumbing inspection 
staff 


• Teachers organizations 


• Parental organizations 


• Active community organizations  


• Local government (i.e., city, county, 
town)  


In some situations, school and child care facilities 
may benefit from consultant support. Examples 
might include assistance from laboratory services, 
engineering firms and communication experts. 
 
In some school or child care settings the facility 
administrator may organize a stakeholder 
committee process.  In some instances, the local 
drinking water utility will participate as a 
technical resource. The choice and scale of such 
an effort will reflect the local situation and the 
size of the school. 
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APPENDIX E.  SAMPLE FACILITY PLUMBING PROFILE 
 
When a detailed facility plumbing profile is needed, answering the following questions can provide useful 
insights into whether lead is present in a facility’s plumbing, and if so, in what portions of the plumbing. 
 


• When was the facility built?   
 


• Have new buildings or additions been added? If so, when were they added?  If built since 1986, 
was lead-free plumbing and solder used? 


 
• When were the most recent plumbing repairs made and where were they located? 


 
• From what material is the service line made? 


 
• From what materials are the facility’s potable water pipes made and what is their location? What 


materials were used to solder the potable water pipes in the system?  
 


• Are brass fittings, faucets or valves used in the facility? Note locations. 
 


• How many bubblers, icemakers, water coolers and kitchen taps are located in the facility?  Where 
are they located? 


 
• What brands and models of water coolers are in the facility?  Where is their location? 


 
• Do the faucets have accessible screens, and have they been cleaned? 


 
• Can any signs of corrosion, such as leaks, rust-colored water or stains be detected? 
 
• Is any electrical equipment grounded to water pipes? 


 
• What do the records of previous water testing show? 


 
 
 


It may be advisable to consult with a local plumbing expert as you answer these questions.   
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APPENDIX F.  UNDERSTANDING THE SIGNIFICANCE OF 
PLUMBING PROFILE 
 
When was the facility constructed? Plumbing before 1930 is most likely to contain lead. Between 1920 
and 1950, galvanized pipes were used for plumbing. After 1930, copper generally replaced lead. Up until 
the late 1980s, lead solders were typically used to join copper pipes. The lead-free requirements of the 
1986 Safe Drinking Water Act banned lead solder with more than 0.2% lead and plumbing with more 
than 8% lead.  Buildings did not have to be built with certified "lead-free" fixtures until 1997. 
 
Are there new buildings and additions? New buildings are unlikely to have lead pipes, but they are 
likely to have copper pipes with solder joints. Buildings built prior to 1986 are likely to have joints made 
of lead solder. Some brass fittings, although they contain less than 8% lead in alloy, may still contribute a 
significant amount of lead to drinking water. 
 
When were plumbing repairs made? Corrosion is a result of the chemical reaction between water and 
pipes. Known as galvanic reaction, this can be vigorous in new piping until a protective layer is built up. 
After about five years, the reaction usually slows down, and lead enters the water as a result of more 
typical corrosion. If water supplied to a facility is corrosive, lead can remain a problem regardless of the 
age of the plumbing. 
 
What material is used in the service line? Historically lead piping was used in some communities for 
service lines that join buildings to public water supplies. Lead pipes are dull gray in color and may be 
easily scratched by a metal object. Lead pipes can be a major source of lead contamination. Galvanized 
pipes are gray and usually fitted together with threaded joints. Copper pipes are red-brown in color. 
Corroded portions may show green deposits. Plastic pipes should meet NSF International Standards for 
drinking water. 
 
Are brass fittings, faucets or valves used in your facility? Brass is composed of two metals, commonly 
copper and zinc. Brass fittings used in drinking water taps / outlets often contain up to 8% lead. This is 
considered "lead-free" under the Safe Drinking Water Act. Contamination may still take place. The 
amount of lead that will leach from brass products with less than 8% lead is dependent upon the 
corrosiveness of the water and the processes employed in manufacturing the products.  New brass may 
leach higher levels of lead until it passivates. 
 
Type of taps / outlets used for drinking water? Components of the system, lead solders and lead in 
brass may all be sources of lead. 
 
What are the brands and models of water coolers? Water coolers may be a major source of lead 
contamination. Under the Lead Contamination Control Act of 1988, water coolers with lead-lined tanks 
are considered to be imminently hazardous consumer products, and manufacturers and importers are to 
repair, replace or recall these coolers. Limits for solder, flux, and storage tank interior surfaces in contact 
with drinking water may not contain more than 0.2% lead. Other parts of water coolers that may come in 
contact with drinking water are not to contain more than 8% lead. The law attaches criminal and civil 
penalties for the manufacture and sale of water coolers containing lead. 
 
Do faucets have accessible screens and when were they cleaned? Lead-containing sediments that are 
trapped on screens can be a source of significant contamination. Sediments may need to be tested, and 
screens should be cleaned frequently. 
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Are there signs of corrosion? Corrosion may indicate high levels of lead, copper and iron in the water. 
 
Is electrical equipment grounded to water pipes? Electric current traveling through the ground wires 
may accelerate the corrosion of interior plumbing containing lead. DO NOT remove the wires from the 
pipes unless a qualified electrician installs an alternative grounding system. Improper grounding of 
electrical equipment may cause severe shock. 
 
When was the water in your facility tested for contaminants? Results of water quality testing can 
provide clues about the corrosiveness of the water. If your facility operates its own water supply, such 
tests can help you decide on effective treatment approaches. 
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APPENDIX G.  EXAMPLE SAMPLING PROTOCOL 
 
Presented below are the general procedures for collecting samples of water for lead testing. Some 
environmental service providers and environmental laboratories will provide on-site sampling.  Sampling 
by school or child care personnel is also an option.  All personnel who assist in sampling should be 
adequately trained in proper sampling procedure, including site-specific record-keeping requirements.  
The following is a generic sample collection protocol. 
 
Sample Containers 


Obtain sample containers from the laboratory that will be performing the lead analysis.   
 
 


Caution 
Only use containers from a certified laboratory.


 
 
 
 
 
Sample Collection 


Be certain to carefully follow the instructions provided by the laboratory.   
 


1. Collect all water samples before the facility opens for the day and any water usage occurs. 
 


Caution 
Do not rinse the sample containers before filling.


 
 
 
 
 


2. The water must have sat in the pipes for at least 8 hours and not more than 18 hours before a 
sample is taken. 


 
3. Do not collect samples after vacations, weekends or holidays. 


 
4. Collect a 250-milliliter sample in the container provided by the laboratory from each outlet 


of interest without wasting any water before sampling the outlets. 
 
5. Assign a unique sample identification number to each sample.  Record that number on the 


recordkeeping form. 
 
6. Accurately complete the recordkeeping form immediately following the collection of each 


sample.  Accurate information about the sample is essential. 
 


7. Ship the sample as instructed. 
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APPENDIX H.  EXAMPLE RECORDKEEPING FORM 
 


 Name of Building


Name of  Sample Collector


Contact Person for this Record


  
    


Sample ID Number 


  
(circle sample type)    Service Connection        Initial         1st Follow –up        2nd Follow-up 


Duration of Flush (e.g., first flush, 30 
seconds, etc.) 


Type of Tap / Outlet


Mfg/Model


Serial #      


Date of Installation          /             /  


Tap Location (and code)


Date of Collection          /            /  


Time of Collection am 
pm 


 


Name of Laboratory Used


Lead Concentration (mg/L)


  
NOTES: 
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APPENDIX I.  RESPONSE ACTIONS TO BE USED AFTER 
HIGH LEAD LEVELS ARE FOUND 
 
Control Measures 


Clean debris from all accessible screens frequently. If sediment is found in faucet screens, have the 
sediment tested by a laboratory and continue to clean screens frequently.   
 
Use only cold water for food and beverage preparations in cafeterias and cooking classes.  Hot water will 
dissolve lead more quickly than cold water and is therefore more likely to contain increased lead levels. 
 
Turn off water to the tap / outlet using available valves or by capping the water line to taps / outlets where 
elevated levels of lead are identified.  When taking this approach, the facility must continue to meet 
applicable codes for availability / accessibility of drinking water within the facility. 
 
EPA guidance, Lead in Drinking Water in Schools and Non-Residential Buildings, provides specific 
recommendations for assuring adequate turn over of water in facility plumbing (see pages 31 and 32 of 
the guidance document).  The following is a brief summary of that guidance. 
 


• Flush the piping system in the facility. 
 
First-flush water that has been in contact with the facility plumbing for more than six hours 
should not be consumed. Flushing involves opening all suspect taps / outlets every morning 
before the facility opens and letting the water run for a period of time to clear water 
standing in the interior pipes and taps / outlets. 
 
Locate the tap / outlet farthest from the service line on each wing and floor; open the tap / 
outlet wide and let the water run for 10 minutes. For precise results, calculate the volume of 
the plumbing and flow rate -- exact determinations likely require assistance from a plumber 
or engineer. 
 
Open all valves at all drinking water fountains without refrigeration units and let the water 
run for one minute. 
 
Let the water run on refrigerated water fountains for 15 minutes. Because of the long time 
period required, routine flushing of these units may not be practical. Replacing them with 
lead-free units may be necessary. 
 
Open all kitchen taps / outlets (and any other taps /outlets used for drinking and/or cooking 
purposes) and let water run for one minute. 


 
• Consider providing bottled water. This can be an expensive alternative. If this is the 


selected option, obtain a written statement from the bottled water distributor guaranteeing 
that the bottled water meets FDA and state standards. 


 
If provided, procedures on the use and care of dispensers/bottles must be developed and 
implemented.  A very good source of information on this topic (and other topics related to 
lead in schools) can be found on the website of the Massachusetts Department of 
Environmental Protection at:  http://www.mass.gov/dep/brp/dws/ lead.htm.  Taking steps 
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such as using disposable bottles or refillable bottles that have been properly cleaned are 
essential to assuring a safe water supply. 


 
Long-Term Remedies 


There are a number of long-term actions that might reduce or eliminate sources of lead contamination that 
originate in a facility's plumbing. The results of testing will provide information that will help determine 
which treatment options will be most appropriate for individual circumstances. 
 
While flushing individual or all taps / outlets may be a long-term solution, it does involve a potential for 
wasting water, which is particularly of concern in communities that are seeking to encourage 
conservation. While it is a quick and easy method, with nothing to install, flushing can be time-
consuming for staff. There is also a risk of forgetting that the water is flowing. This process would also 
require that someone be responsible for follow-up to ensure that procedures are properly followed and are 
effectively reducing lead levels. 
 
Time-operated solenoid valves can be installed to automatically flush the main pipes. However, these 
solenoids are not practical for flushing water coolers.  Water coolers can be flushed continuously, using a 
needle valve, a drain and an air gap or flushed manually. 
 
If the source of lead contamination is localized or limited to a few taps / outlets, replacing the taps / 
outlets might be the most practical solution. A tap / outlet may be replaced with a new one if the existing 
tap / outlet is suspected to be the contamination source. Metallic fixtures, even new ones, may contain up 
8% lead and still be recognized as "lead-free".  If you choose a solution that requires work by a plumber 
on any part of the facility's plumbing system, make sure the plumber uses only "lead-free" solders and 
materials. The SDWA of 1986 requires only "lead-free" materials be used in new plumbing and plumbing 
repairs. 
 
Water that is soft or acidic can be treated to make it less corrosive. Corrosion control devices for 
individual buildings are commercially available. Installation of corrosion control treatment is generally 
not recommended because of the degree of operator skill and maintenance required. Further installation of 
treatment may redefine the facility as a “Public Water System,” which makes it subject to SDWA 
regulations. Carbon, sand, cartridge filters and water softeners will not prevent corrosion. 
 
Lead levels can be reduced at the tap / outlet. Reverse osmosis and distillation units are commercially 
available and can be effective at removing lead. These devices do make water corrosive and should be 
used only when placed at the tap / outlet. Facility managers should obtain information about these devices 
by writing or calling: National Sanitation Foundation International (NSF), 789 Dixboro Road, P.O. Box 
130140, Ann Arbor, MI 48113-0140, (800) 673-6275.The device should be approved as meeting NSF 
Standard 53, NSF Standard 58 or the equivalent. It must be installed, operated, and maintained in 
accordance with manufacturer's recommended procedures. Proper operation and maintenance is essential.  
 
Develop an alternative grounding scheme for electrical wires attached to internal plumbing systems to 
avoid acceleration of corrosion by electrical currents. 
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APPENDIX J.  EXAMPLE MAINTENANCE CHECKLISTS 
 


 
Source:  

  Arizona Department of Health. A Manual for Assessing Lead In Drinking Water in Arizona


Schools and Day Care Facilities, October 2004.
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Source:  Massachusetts Department of Environmental Protection. Lead in Schools, April 2004. 
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APPENDIX K.  EPA BROCHURE “IS THERE LEAD IN THE 
DRINKING WATER?” 
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APPENDIX L.  QUESTIONS AND ANSWERS – LEAD IN 
DRINKING WATER 
 


 
Q: How does lead get into water? 
 
A:  Lead generally enters drinking water after contact with a building’s plumbing system. 
  Lead may be present in the components of the plumbing system such as lead solder, 
 brass fixtures and lead pipes.  The amount of time the water is in contact with the lead components of 


the plumbing system is typically the factor that contributes most significantly to the amount of lead in 
the water supply. 


 
Q: Why should we test the water? 
 
A: The only way to determine how much lead is present in the drinking water in your facility is to have 


the water tested for lead.   
 
Q: Why is lead a health concern? 
 
A: Lead is a toxic material that is known to be harmful to humans if ingested or inhaled.  Lead can cause 


damage to the brain, kidneys, nervous system and red blood cells.  Children, infants, pregnant women 
and their unborn children are especially vulnerable to the harmful effects of lead.  Lead has been 
associated with impaired mental and physical development in children. 


 
Q: How are children exposed to lead? 
 
A: Children can be exposed to lead from a number of sources, including lead-based paints in housing 


built prior to 1978, lead-contaminated dust and soil and drinking water.  Drinking water typically is 
not the primary source of exposure to lead for children. 


 
Q: Why is lead a special concern for schools and child care facilities? 
 
A: Children are more vulnerable to the effects of lead exposure.  Growing children will also absorb the 


lead that they consume more rapidly than adults.  In addition, children at play may come into contact 
with more sources of lead, such as dirt and dust, than adults.     


 
Q: At what level does the U.S. EPA recommend taking action on lead results from water in 
schools? 
 
A: The U.S. EPA recommends taking action if lead levels in drinking water in schools at 20 parts per 


billion or greater.       
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APPENDIX M.  SOURCES OF INFORMATION 
 
There is a significant body of information on the topic of dealing with lead in the drinking water supply of 
schools and child care facilities.  Following is a partial listing of useful reference materials and the 
website address at which the materials can be accessed.  
 
Websites 


Lead 


American Water Works Association 
http://www.awwa.org/ 
 
American Water Works Association Research Foundation 
http://www.awwarf.org/research/TopicsAndProjects/Resources/SpecialReports/Corrosion/index.aspx 
 
Centers for Disease Control 
CDC Childhood Lead Poisoning Prevention Program 
http://www.cdc.gov/nceh/lead/about/program.htm 
 
CDC Childhood Lead Poisoning Surveillance 
http://www.cdc.gov/nceh/lead/surv/surv.htm 
 
National Child Care Association 
http://www.nccanet.org/ 
 
National Rural Water Association 
http://www.nrwa.org/ 
 
U.S. Environmental Protection Agency 4 
Lead in Drinking Water in School and Nonresidential Buildings –  
http://www.epa.gov/safewater/Pubs 
 
Sampling for Lead in Drinking Water in Nursery Schools and Day Care Facilities --  
http://www.epa.gov/safewater/Pubs 
 
Lead in Drinking Water –  
http://www.epa.gov/safewater/lead/index.html 
 
Lead in Schools and Child Care Centers 5 
http://www.epa.gov/safewater/lead/schoolanddccs.htm 
 
Lead in Drinking Water Coolers   
http://www.epa.gov/safewater/consumer/lead_app-a_86-95.pdf   
 
Sampling for Lead in Drinking Water in Nursery Schools and Child Care Centers 6   
                                                 
4 Website addresses change over time.  In particular, U.S. EPA program effort will likely result in changes to 
website addresses later this year.  
5 U.S. EPA is currently revising this guidance manual.  Revised guidance will be forthcoming in 2005 or 2006. 
6 Ibid. 
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http://www.epa.gov/safewater/lcrmr/nursery.pdf 
 
Guidance Manual - “Lead in Drinking Water in Schools and Nonresidential Buildings”7 
http://www.epa.gov/safewater/consumer/leadinschools.html 
 
Controlling Lead in Drinking Water for Schools and Child Care Centers: A Summary of State Programs - 
http://www.epa.gov/safewater/lcrmr/pdfs/report_lcmr_schoolssummary.pdf 
 
Implementation of the Lead and Copper Rule   
http://www.epa.gov/safewater/lcrmr/implement.html 
 
Individual State Programs (Examples) 


Arizona Department of Environmental Quality 
A Manual for Assessing Lead In Drinking Water in Arizona Schools and Day Care Facilities 
http://www.azdeq.gov/download/lead.pdf 
 
Massachusetts Department of Environmental Protection 
Lead and Copper in Schools –  
http://www.mass.gov/dep/brp/dws/lead.htm 
 
Minnesota Department of Health 
Reducing Lead in School Drinking Water   
http://www.health.state.mn.us/divs/eh/water/schools/index.htm 
 
Plumbing Standards 


NSF International 
http://www.nsf.org 
 
 
Hotlines: 


National Lead Information Center:  800-424-LEAD 
 
EPA Safe Drinking Water Hotline:  800-426-4791 
 


                                                 
7 Ibid. 
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INTRODUCTION


What Is The Purpose of This Manual? 


This manual was designed to assist Minnesota’s schools in minimizing the
consumption of lead in drinking water by students and staff. Following are step-
by-step instructions for testing and reducing lead in drinking water.


Who Should Read This Manual?
This manual is intended for use by all public and private schools in Minnesota.
School administrators should review this manual and implement activities to
reduce lead levels at all taps used for drinking water or in food preparation. The
specific instructions provided regarding testing and corrective actions are
designed for school health, safety, and maintenance personnel, as well as any
consultants working with educational agencies to reduce lead levels in drinking
water.
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WHY WORRY ABOUT LEAD IN SCHOOLS?


Why Is Lead A Health Concern?
Lead is a toxic material, known to be harmful to human health if ingested or
inhaled. Lead in the body can damage the brain, kidneys, nervous system and
red blood cells. Children, infants, pregnant women and their unborn children
are especially vulnerable to lead. In children, lead has been associated with
impaired mental and physical development, as well as hearing problems. The
harmful effects of lead in the body can be subtle and may occur without any
obvious signs of lead poisoning.


Blood lead levels as low as 10 micrograms per deciliter (µg/dL) are associated
with harmful effects on children’s learning and behavior. In 1997, the Centers
for Disease Control and Prevention (CDC) estimated that 890,000 children in
the United States had blood lead levels greater than or equal to 10 µg/dL.
Reducing any and all sources of exposure to lead can help reduce the number
of children with elevated blood lead levels. 


How Are Children Exposed to Lead?


Lead in the Environment  
Children can be exposed to lead in many ways. Before action was taken to
reduce lead in the environment, it was used in paint, gasoline, plumbing
components, and many other products. Children may be exposed to lead in
such sources as: lead-based paint found in pre-1978 housing, lead-contaminated
dust and soil, drinking water, and lead-containing materials used in adult
occupations and hobbies. It is important to consider all these sources when
determining a child’s overall exposure to lead, because several lower amounts
of lead may potentially add up to a significant total exposure. 


Lead in Drinking Water 
Drinking water is not typically the primary source of lead exposure for children,
but it can contribute to total lead exposure (see table below). Reducing the
amount of lead in drinking water is an important part of reducing a child’s
overall exposure to lead in the environment.


Common Sources of Lead


     Lower Doses
          Drinking water
          Air


     Higher Doses
          Lead-contaminated household dust
          Dust and chips from exterior lead-based paint removal
          Dust and chips from interior lead-based paint removal
          Lead-contaminated soil
          Industrial sources of lead
          Lead-containing materials used in adult occupations or hobbies


Adapted from Lead Poisoning and Children (MDH/Freshwater Foundation 1992)
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Why is Lead A Special Concern for Schools?


Children Are More Vulnerable to Lead  
Amounts of lead that won’t hurt adults can slow down the normal physical and
mental development of growing bodies. Growing children will also more rapidly
absorb any lead they consume. In addition, children at play come into contact
with more sources of lead – such as dirt and dust – than do adults. 


Water Use Patterns at Schools
The “on-again, off-again” water use patterns of most schools can result in
elevated lead levels in drinking water. Water that remains stagnant in plumbing
overnight, over a weekend, or during a vacation is in longer contact with
plumbing materials and may therefore contain higher levels of lead. 


How Does Lead Get into Drinking Water?
Lead generally enters drinking water from a building’s plumbing system. Lead
may be present in various parts of the plumbing system (such as lead solder,
brass fixtures, and lead pipes) and is picked up by the water passing through the
plumbing system. The amount of lead, if any, in a plumbing system will depend
on the age of the system and the materials from which the system was
constructed. 


The amount of contact time between water and any lead source is the greatest
contributing factor to lead in drinking water. The longer water remains standing
in the plumbing system, the greater the potential for it to absorb lead from any
lead sources present. For this reason, the lead concentration is at its highest
when water has remained unused overnight or over a weekend. Additionally,
factors such as water chemistry and temperature can affect the rate at which
water absorbs lead. 


How Much Lead In Drinking Water Is Too Much?
The United States Environmental Protection Agency (US EPA) recommends that
school drinking water not exceed 20 parts per billion (ppb) of lead. However,
all schools should seek to reduce the amount of lead in drinking water to as
close to zero as possible.







5


What Can Be Done To Reduce Lead Levels In
Drinking Water?
You can do three things to reduce lead levels in drinking water:


1 Use Only Cold Water for Drinking and Food Preparation. 
Hot water is likely to contain higher levels of lead than cold water. Only
water from the cold water tap should be used for drinking, preparing juice,
mixing baby formula, or cooking. Boiling the water will not remove the lead
and may increase the concentration of lead in the water. 


2 Flush Taps Before Use.
The more time water has been standing in the plumbing system, the more
lead it may contain. Running water at a tap, usually for 2-3 minutes, prior
to using it for drinking or food preparation will often reduce lead levels in
the water. Lead in drinking water is typically an “endpoint” problem, with
the highest concentrations of lead near the tap. Flushing works by removing
water with the most lead from the drinking water system. 


3 Test the Water for Lead.
The only way to determine how much lead is present in the drinking water
at your school is to have the water tested for lead. Each tap or fixture
providing water for drinking or cooking purposes should be tested for lead
at least every five years. Corrective action should then be taken at taps with
elevated lead levels.


Until a tap is tested, drinking water should be assumed to
contain lead, and the water at these taps should be flushed
twice a day (in the morning and at midday).


 More detailed instructions on testing water for lead and
information about corrective actions can be found on page 8.
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Legal Background and Requirements 


The following two federal laws currently pertain to lead in school drinking
water:


The Lead Contamination Control Act (LCCA) of 1988
This law applies to all schools, whether they purchase water from a water utility
(i.e. city or rural water) or they supply their own water (i.e. well). The intent of
the LCCA is to identify and reduce lead in drinking water at schools and day
care facilities. It relies on voluntary compliance by individual schools and school
districts. The United States Environmental Protection Agency (US EPA)
developed guidelines to assist schools in reducing lead in drinking water. In this
1994 document, “Lead in Drinking Water in Schools and Non-Residential
Buildings,” the US EPA recommended a lead limit of 20 ppb for school drinking
water, based on 250 ml first draw samples. The MDH  document you are
currently reading is based on the US EPA document and the requirements of
the LCCA. If you would like a copy of “Lead in Drinking Water in Schools and
Non-Residential Buildings,” you may request one from MDH (see contact
information on the back cover of this booklet). 


The Safe Drinking Water Act (SDWA), Lead and Copper Rule
This law applies only to schools that provide their own water supply.
Compliance with the Lead and Copper Rule is mandatory for those schools that
supply their own water. Under the Lead and Copper rule, no more than ten
percent (10%) of the samples from a school’s drinking water taps may exceed
the lead “action level” of 15 ppb. The “action level” is the level at which action
must be taken to protect the public health. If the “action level” is exceeded, the
school is legally required to take corrective action. A one liter (1000 ml), first
draw, cold water sample is used for monitoring under the Lead and Copper
Rule (note that this volume is different than that for sampling recommended in
this document). 


Please note that schools providing their own water are affected by both the
LCCA and the Lead and Copper Rule. You may consult with the MDH for
assistance in understanding and complying with both of these laws.
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START HERE


Testing for Lead in School Drinking Water


First draw
sample.


More than
20 ppb?


Retest every
five years.


Flush test?


More than
20 ppb?


Continue
flushing.


Treatment
method:


Remove tap
from service


Done.


Repair tap


First draw
retest.


Replace tap POU device Chem.
Treatment


 No


 Yes


 yes


 No        


 No 


 Yes      


The process of testing for lead in drinking water is explained in detail on the following pages.
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HOW TO REDUCE LEAD IN SCHOOL DRINKING WATER


Detailed Instructions


Step 1: Flush Taps
Flushing the drinking water taps (letting them run) often works to reduce lead
in drinking water. 


Flushing consists of opening a tap or combination of taps to clear standing water
that has been in contact with components of the plumbing system that may
contain lead. A school’s water system can be flushed in two ways:


1 Flush Individual Drinking Water Taps  


Running the water for 2-3 minutes at each drinking water tap will, in most
cases, remove water that has been in contact with lead-containing
plumbing materials. This type of flushing is frequently effective because lead
sources are often contained in plumbing within the tap or very near the tap.
Please note that refrigerated water coolers will take much longer to flush
than other taps, because flushing must be long enough to remove all water
from the cooling tank in the unit (this may take up to 15 minutes).


OR


2 Flush Main Pipes, Then Flush Individual Drinking Water Taps


Do this when: 1) many taps in an area will need to be flushed, or 2) it is
believed that there are lead sources throughout the plumbing system, a
more extensive method of flushing is appropriate. In these situations, water
should first be flushed from the drinking water tap which is furthest from the
water source on the main pipe(s). Water at this tap should be flushed for
ten (10) minutes unless the time needed to clear water from the main pipes
of the plumbing system has been specifically calculated (plumbing
diagrams, flow rates, and other system information can be used to calculate
the time needed for flushing). Next, all other drinking water taps need to be
flushed long enough to remove water from those taps back to the primary
flushed line. 


Until lead testing has been done, each water tap used for
drinking or food preparation should be flushed twice
each day the school is in use (in the morning before
school begins and at midday).


Flushing alone should not be used as a substitute for
testing. The only way to identify and correct lead
problems is to test for lead in drinking water. Testing
instructions are given on the following pages.
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Step 2: Test Taps
Water from all taps used for drinking or food preparation should be tested for lead,
using “first draw” samples. “First draw” means that the samples are to be collected
before the fixture is used or flushed during the day. US EPA recommends that water
should sit in the pipes unused for at least 8 hours (but not more than 18 hours)
before a sample is taken. Use only cold water for collecting lead samples. 


Collecting the sample
• Sample Size:  250 ml


• Analytical Laboratory: Only laboratories certified to analyze lead in drinking
water should be used. A list of these laboratories is provided at the end of this
document. The laboratory will provide you with sample bottles and instructions
for submitting samples.


• Field Test Kits: A type of field test kit is now available that uses a method
certified by US EPA for lead analysis (anodic stripping voltammetry method). If
you are interested in using a field test kit, contact MDH for assistance.


Interpreting first draw results
• Make sure your results are in parts per billion (ppb). See the Glossary on page


13 to convert from other units to ppb.


• If lead is at or below 20 ppb, no flushing is required for the tap (except for
schools using their own water supply with exceedances under the SDWA Lead
and Copper Rule). The tap may continue to be used for drinking water and
should be retested in five years.


• If lead exceeds 20 ppb, continue the twice daily flushing. Go to “Step 3: Flushing
and Retesting” to ensure that flushing is effective and that lead levels remain
below 20 ppb. 


• Test results more than five years old may not be valid. All taps should be
sampled on a five year frequency or sufficient samples should be taken over
time within a building to show consistent low readings. If sampling is to be
spread over several years, then testing should first be done for drinking water
taps used by younger children and pregnant women. 
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Step 3: Flushing and Retesting
Each tap that exceeds the 20 ppb lead standard is to be flushed in the morning and
retested near lunchtime, just prior to the midday flushing. This is to determine if lead
levels rise above 20 ppb during a four to six hour period of use (taps may be used
during the morning, before the midday sample is collected). 


Interpreting midday results:
• If the midday test sample shows lead at or below 20 ppb, the tap can be used,


but twice daily flushing must continue indefinitely, unless another type of
corrective action (see Step 4) is implemented.


• If the midday test result excceds 20 ppb, flushing has not been effective. Either
the flushing program should be altered (longer flush time, more thorough
flushing, etc.) and re-evaluated, or the tap should be taken out of service until
a corrective action (as discussed in Step 4) is taken. Once the corrective action
is completed, the tap is to be retested (as discussed in Step 5) before it is used.
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Step 4: Other Corrective Actions
Further corrective actions need to be implemented when midday samples exceed
20 ppb (following a morning flush). Corrective actions can also be taken to
completely eliminate the need for flushing at any taps where first draw samples
exceed 20 ppb. After a corrective action is implemented, the tap is to be retested
(see Step 5) to ensure the lead level is reduced to 20 ppb or less. 


Plans and specifications for the plumbing system may be useful for identifying the
source of lead and, therefore, help in determining the appropriate treatment option.


Options for corrective action:
• Remove Tap From Service:  If the tap is seldom used, it may be disconnected


from the water supply line and be removed. However, you must first verify with
your local/state plumbing or building code official that the tap is not required
for code compliance. 


• Replace Tap: A tap can be replaced with a new one if the existing tap is
suspected to be the source of contamination. Many metallic taps, even new
ones, may contain lead which can contaminate the water. Please check with the
manufacturer to determine the lead content of the tap. To minimize the
introduction of lead, the tap should meet National Sanitation Foundation (NSF)
Standard 61. See the definitions section of this document for more information
on “lead free” taps.


• Replacement and Repair: Replace suspected sources of lead, including lead
pipe, lead solder joints, brass plumbing components, and brass faucets.


• Point-of-Use Water Treatment Device: A point-of-use water treatment device
may be installed at taps which are exceeding 20 ppb of lead. The device should
be approved as meeting NSF Standard 53, NSF Standard 58, or an equivalent
standard. It should be installed, operated, and maintained in accordance with
the manufacturer’s recommendations. 


• Chemical Treatment of the Water Source/New Water Source: Changing the
water chemistry may reduce the amount of lead absorbed by the water. This
may be done by adding a chemical to the water as it enters the building.
Methods of chemical treatment include addition of a phosphate inhibitor or an
adjustment to the water’s hardness. Another way to change water chemistry is
to connect to a new water source that is less corrosive, which will cause less
lead to be absorbed by the water. 
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Step 5: Reassessment
All taps affected by a corrective action (from Step 4) should be retested after the
corrective action has been implemented. A first draw sample should be taken, using
the procedure outlined in Step 2. 


Interpreting post-corrective action results:
• If the analysis shows lead is at or below 20 ppb, no further action is required, as


long as the corrective action remains in place. The next sample should be
collected within 5 years.


• If the analysis shows lead to be above 20 ppb, twice daily flushing is required,
and 1) a midday sample as specified in Step 3 is to be collected to determine if
flushing is effective, or 2) a new corrective action can be implemented followed
by retesting as specified in Step 2. 
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GLOSSARY


First Draw Sample
The first water drawn from a tap after the water has sat undisturbed in
the plumbing system for at least eight hours (or overnight). Usually, the
water is collected immediately in the morning before it can be used for
other purposes. It is then analyzed for lead.


Flush
Running the water at a tap or combination of taps to clear standing
water from the plumbing system. Flushing is used to reduce the amount
of lead present in water consumed from the tap. See page 8 for
description of how flushing is conducted.


Flush Sample
A sample of tap water that has been collected following the flushing of
a drinking water tap. 


Lead Free
The Safe Drinking Water Act (SDWA) defines “lead free” as follows:
•For solders and flux:  Does not contain more than 0.2 percent lead.
•For pipes, pipe fittings, and well pumps: Does not contain more than
8.0 percent lead.


Since 1986, only “lead free” pipe, solder, or flux may be used in the
installation or repair of 1) public water systems or 2) any plumbing in
a residential or non-residential facility providing water for human
consumption, which is connected to a public water system. Note that
“lead free” taps may still contain some lead. The definition of “lead free”
only addresses the amount of lead in the product, and is not based on
the amount of lead that will leach into water. 
 
NSF Standard 61, a voluntary standard, does consider the amount of
lead that will be leached into the water. Taps meeting NSF Standard 61
should not leach more than 11 ppb of lead. 


Parts Per Billion (ppb)
A unit of measurement equal to one microgram per liter. This
measurement is commonly used to describe the concentration of lead
in drinking water. 
1 part per billion (ppb) = 1 microgram per liter (µg/l)
1000 parts billion (ppb) = 1 part per million (ppm) = 1 milligram per
liter (mg/l) 


Tap
Point of access for people to obtain water for drinking or cooking. A tap
can be a fixture, faucet, drinking fountain, or water cooler. Drinking
water taps typically do not include bathroom taps, hose bibbs, or
custodial closet sinks. 







APPENDIX 1: CERTIFIED LABORATORIES


MINNESOTA LABORATORIES CERTIFIED TO ANALYZE LEAD IN DRINKING
WATER*


Lab Name Phone
Number


Address 


A.W. Research Laboratories (218) 829-7974 2403 Airport Road Northeast, Brainerd, MN 56401


American Science Corporation (651) 291-9472 11 Empire Drive, St. Paul, MN 55103


ASCI Corporation, Environmental
Testing Division


(218) 722-4040 4444 Airpark Boulevard, Duluth, MN 55811


Blair Environmental Laboratories, Inc. (612) 617-9584 425 Hoover Street NE, Minneapolis, MN


Braun Intertec Environmental (612) 941-5600 6875 Washington Avenue South, Eden Prairie, MN 55439


Eagan Environmental Services (612) 454-3310 3385 South Highway 149, Eagan, MN 55121


Eco-Agri Laboratories, Inc. (320) 235-3927 3009 East Highway 12, Willmar, MN 56201


ERA Laboratories (218) 727-6380 24 N. 21st Avenue West, Duluth, MN 55806-2017


Horizon Laboratories, Inc. (651) 653-3471 4463 White Bear Parkway, Suite 105, St. Paul, MN 55110


Instrumental Research, Inc. (612) 571-3698 7800 Main Street NE, Fridley, MN 55432


Interpoll Laboratories, Inc. (612) 786-6020 4500 Ball Road N.E., Circle Pines, MN 55014


JT Testing Service (612) 434-9634 14755 Palm Street, Andover, MN 55304


Lake Superior Laboratories (218) 722-1911 728 Garfield Avenue, Duluth, MN 55802


Legend Technical Services, Inc. (651) 642-1150 739 Vandalia Street, St. Paul, MN 55114


Midwest Analytical Services, Inc. (612) 689-2175 330 South Cleveland Street, Box 349, Cambridge, MN 55008


Minneapolis Health Department (612) 673-2160 250 South 4th Street, Minneapolis, MN 55415-1372


Minnesota Valley Testing Laboratories (507) 354-8517 1126 North Front Street, P.O. Box 249, New Ulm, MN 56073


Natural Resources Research Institute
Central Analytical Lab


(218) 720-4316 5013 Miller Trunk Highway, Duluth, MN 55811


Northeast Technical Services (218) 741-4290 315 Chestnut Street, P.O. Box 1142, Virginia, MN 55792


NSP Testing Laboratory (612) 630-4439 1518 Chestnut Avenue, Minneapolis, MN 55403


St. Paul-Ramsey County Department
of Public Health


(651) 292-7721 555 Cedar Street, St. Paul, MN 55101


SERCO Laboratories (651) 636-7173 1931 W. County Road C-2, St. Paul, MN 55101


Spectrum Labs, Inc. (651) 633-0101 301 West County Road E2, New Brighton, MN 55112


Twin City Water Clinic (612) 935-3556 617 13th Avenue South, Hopkins, MN 55343


University of Minnesota Research
Analytical Laboratory


(651) 625-9713 1903 Hendon Avenue, St. Paul, MN 55108


Utility Consultants Laboratory (507) 234-5835 129 North Main Street, Janesville, MN 56408


Water Laboratories, Inc. (612) 441-7509 333 East Main Street, P.O. Box 388, Elk River, MN 55330


*This list is current as of December 1999. Lab certification status may change. You may contact MDH for an updated list. 







APPENDIX 2:  LEAD TESTING RECORD FOR SCHOOL DRINKING WATER 


School Name: ________________________________________________


Tap/Site Name Initial “First Draw”
Sample


Sample Following Morning
Flushing* 
(If Needed)


First Draw Sample
Following Corrective


Action†
(If Needed)


Comments


Date Result (in
ppb)


Date Result (in
ppb)


Date Result (in
ppb)


*Collected just before lunch period.
†Corrective action may include: fixture replacement, repair, installation of treatment device, new water source, or chemical treatment of water. 







Where Can I Get More Information About Lead In Drinking Water?


For more information, contact one of the following agencies:


• Minnesota Department of Health, Section of Drinking Water Protection, 651/215-
0770, www.health.state.mn.us


• Minnesota Department of Children, Families, and Learning, 651/582 -8748,
www.cfl.state.mn.us


Additional Resources:


• Minnesota Department of Health, Lead Program, 651/215-0890,
www.health.state.mn.us


• United States Environmental Protection Agency, Office of Ground Water and
Drinking Water, www.epa.gov/OGWDW


• United States Environmental Protection Agency, Lead Programs,
www.epa.gov/lead/leadpbed.htm


• United States Environmental Protection Agency, National Lead Information Center,
1/800/424-LEAD


• United States Environmental Protection Agency, Safe Drinking Water Hotline,
1/800/426-4791        


To request this document in another format, such as Braille, large print or cassette tape,
call 651/215-0770; TDD 651/215-0707 or call the Minnesota Relay Service toll-free at


1/800/627-3529 (ask for 651/215-0770).


Minnesota Department of Health
Section of Drinking Water Protection April 2000
651/215-0770 Printed on recycled paper






