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Lead in school drinking water:
Adopting smart data management 
technologies for efficient analysis 
and communication 
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• Lead in School Drinking Water Background 
• Terraphase Depth of Experience
• Data Workflow Evolution
• Case Study – leadfree.pa.gov
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Where is lead found? Most Commonly 
Paint and Soil but also Water

Health Impacts: Developmental Delay, 
Learning Difficultly, Irritability and more

Why Test Drinking Water for Lead?
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Exposure 
Pathways Exist 
Both Outside 
and Inside the 
Building

Image courtesy of EPA 
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How to Sample?

Common Misconception: 
You don’t “just test” drinking water in a school, sampling is step 5 of 7. 

Following the EPA 3Ts Recommended Approach
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How to Sample?

What to sample? 
All Outlets Used For Drinking and Cooking:
• Water fountains, bubblers and coolers
• Cold faucets
• Kitchen prep sinks/pot fillers
• Ice making machines

First draw 
Flush

Piping coloration 
indicates  targeting 
by sample type

Following the EPA 3Ts Recommended Approach

*first draw after 
an 8 to 18 hour 
stagnation



Flint, MI 
Water Crisis 

(2016)

• THE SPARK
• Virginia Tech Quality Study 

ü 40% of homes had elevated levels of lead 
ü Flint water 19 times more corrosive than Detroit water 

• EPA Report 
ü Levels as high as 13,200ppb in home of Lee-Anna Walters 

• Generated nationwide awareness and action 
regarding water quality issues and 

• Government Accountability Office (GAO) Report: 
“Lead Testing of School Drinking Water Would Benefit 
from Improved Federal Guidance”
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State-to-State Lead Testing Regulatory Variability

State Applicable Schools Action Level  Number of 
Samples  Frequency  Testing 

Responsibility 

California  Public schools 
const. before 2010

15 ppb 
(1L sample) 5 Once before July 

2019  Water System 

Illinois 
Public + private 

elementary schools 
const. before 2000 

Any positive result 
(250mL sample)

All drinking water 
sources   -   School District 

Maryland  Public + private 
schools

20 ppb
(250mL sample) 

All drinking water 
sources  Every 3 years  School District 

New Jersey  Public schools  15 ppb
(250mL sample)

All drinking water 
sources  Every 6 years  State + School 

District 

New York  Public schools  15 ppb 
(250mL sample)

All drinking water 
sources 

Every 3 years 
(changing to 1)

State + School 
District 

Pennsylvania Public schools  15 ppb  All drinking water 
sources 

Voluntary 
(w/exception of Phila 

Ordinance)
School District 

Virginia  Public schools   - 
High priority 
drinking water 

sources
 -  School District 

District of 
Columbia  Public schools  5 ppb 

(250mL sample)
All drinking water 

sources  Annually  State 
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National Action Level Trending Downward

THE “STANDARD”: Lead Action Level = 15 parts per billion (ppb) | US EPA

*National trend is “Filter First”: To cost effectively reduce/eliminate lead at the fixture with point of use (POU) filters

§ 20 ppb is used as an action level in some state 
programs, such as NV

§ EPA’s 15 ppb is more typically followed, such as in CA, 
NJ, PA, NY and more

§ 10 ppb World Health Organization (WHO), EU, 
Canada, Australia, VT, School District of Philadelphia

§ 5 ppb is used in DC and is being considered in several 
proposed state assembly bills*

§ <1 ppb American Academy of Pediatrics – “there is no 
safe level of lead”



Action in California

• Signed Oct 2017, effective Jan 2018

• Requires community water systems to test 
lead levels by Jul 2019 in all public K-12 
schools constructed before Jan 2010

Assembly Bill No. 746

Division of Drinking Water’s 2017 Permit Amendments 

• Require public water systems to conduct lead 
testing at any K-12 schools that requests 
sampling

• Schools are not required to test and 
community water systems do not need to do 
outreach 

• Requests must be made by November 1, 2019
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• 500+ schools

• 5 samples per school

• Sampling to be conducted before 
5am 

• Lead results > 15ppb = immediate 
shutoffs confirmed, retested and 
remediated if necessary

○ DOCUMENTATION IS CRITICAL

Client #1: East Bay Municipal Utility District

510 
schools sampled to date

#doit4AMthekids



PAPER FORMS: 

• 6x signatures for Sampler

• 6x signatures for Site Rep

• No pics

• HAND WRITTEN!!

• Is this the stone age?



The iPad app that became our documentation savior





• Automated

• Connected

• Database

DIGITAL FORMS: 



Clients

EPA Water Infrastructure Improvement for the Nation (WIIN)
(Program administration and guidance – all schools self test)



Data Workflow
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Sample Planning

Field Staff take 
samples recorded 
on mobile device.

Submit Lab 
Request

Pre-Field

Lab Testing

QA/Approval of 
Results

Locations and Sample IDs defined. 

Lab result are loaded to our internal 
database for QC prior to any 
subsequent reporting/alerts…

All field notes are digitally recorded, 
emailed to Project Managers and 
logged to the database for review.

QC lab receipt/sample login to 
ensure lab sample id correctness.

Field Work

Post Field Work

Upload to Database

Immediate notification allows quick review of 
sample event, and missing data can be 
identified early and effectively.

The process can be automated to keep the 
data workflow fast and efficient.

Pre-logging sample ids is key to be one step 
ahead. All errors can be caught early and fixed 
so reporting is not delayed.

Chains of custody and bottle labels can be 
premade or automated.

1. Communications/ 
public letters/ 
dashboards 

2. Internal tracking

3. Progress reporting



Data Pipeline

Device Magic
Field forms collected and 

managed via Device 
Magic

ESdat
Analytical data imported 
and stored in ESdat SQL 
database environment

PowerBI
Data visualized and 
analyzed in PowerBI 

dashboard

SharePoint
PowerBI dashboard and 
project files stored in 

SharePoint creating hub 
for client and project 

team access
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Case Study: LeadFree.PA.gov
BACKGROUND

• 2021: EPAs WIIN 2107 Grant 
($90M nationwide)

• Free and Voluntary; 
• Self-testing kits 
• Expert support 
• Quality Assurance and Program 

Mgmt
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Program Goals
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To sample approximately 3,000 facilities, 
broken down by type as follows:
• Approximately 1,000 elementary schools with 

an average of 10 sample locations per site;

• Approximately 2,000 childcare (ECE) providers 
with an average of 5 sample locations per site; 

20,000 SAMPLES!



The EDMS that became our EDD savior
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ESDat LabSync 



ESdat for Internal Analytical Mgmt
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Data Pipeline

Registration

Email/letter to 
facility lead 

(auto-generated and 
QA reviewed with lab 

report)

EPA Reporting

Training Facility Layout 
Upload Consultation Outlet 

inventory Sample Event

Bottle Kit (lab) Lab report 
(lab)

EDD (Auto-Ingest 
and notify 

exceedances)
Field Sampling

Corrective 
Action 

ConsultationFacility Terraphase Lab

Actions Key: Occupant 
notifications
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Public-Facing
Enroll @ leadfree.pa.gov Train @ terraphaseleadtestingprogram.thinkific.com
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Booking a Consultation Meeting

Customer facing: Admin facing:



PowerApps Screenshots
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Facility and Asset Management
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Event Mgmt and Corrective Action Documentation
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Communication Documentation
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• Action level specifications by 
region

• With attachments
• To specified recipients

Automated Reporting Emails
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PM and EPA Reporting Dashboards
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PM and EPA Reporting Dashboards



Terraphase’s Lead in School Drinking Water Team
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Michael Messina
Sacramento/Santa Barbara

Tomer Shetrit
Oakland

Petra Eberspacher
Oakland

Scott Renneisen
Philadelphia/Doylestown

Dave Bishop
Philadelphia

Joe Luchette
Philadelphia/Doylestown

Sam Starzynski
Oakland



Thank You

#doit4AMthekids

joseph.luchette@terraphase.com

mailto:Joseph.luchette@terraphase.com

