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This training series is funded by the US EPA





Schedule for 2026:

Links to recordings and material are available on our website at https://swefc.unm.edu/home/op-cert-trainings/

Date Topic
1/22/2026 Alternative Treatment Processes (e.g. fluoridation, ion exchange, RO…)

2/5/2026 Drinking Water Treatment Math & Concept Review

2/19/2026 Safety Program Basics (including personal safety, equipment safety, facility safety)

3/5/2026 Lead & Copper Rule, Corrosion Control

3/19/2026 Distribution Systems 1: Hydraulics, Pipe Types, Selection, Installation, and Water Quality

4/2/2026 Distribution Systems 2: Valves, Hydrants, Meters, and Service Connections

4/16/2026 Distribution Systems 3: Storage and Booster Pumping

4/30/2026
O&M: Pumps, Main, and  Appurtenance Maintenance (including pressure monitoring, valve exercising, 
and flushing)

5/14/2026 O&M: Cross Connection Control

5/28/2026 O&M: Distribution System Math and Concept Review

6/11/2026 Sampling & Lab Procedures/Analysis/Interpretation

6/25/2026 Management Overview (including organization, communication, PR & record keeping)

7/9/2026 Drinking Water Practice Exam and Review

https://swefc.unm.edu/home/op-cert-trainings/
https://swefc.unm.edu/home/op-cert-trainings/
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Sign in for every 
session to ensure 
you get credit for 
attending



Lead and Copper Rule



What are the Lead & Copper Rules?

The OG Lead & Copper Rule (LCR)

The Lead & Copper Rule Revisions 
(LCRR)

The Lead & Copper Rule Improvements 
(LCRI)



Sources of Lead & Copper in Drinking Water

Galvanized Pipes 
(in downstream 

locations of LSLs)
Lead Solder at 

Pipe Joints

Lead and Copper Pipes

Brass 
Fittings

The corrosion of 
household 

plumbing and 
fixtures
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The Lead & Copper Rule 
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Monitoring Requirements

• Frequency of sampling:
• Monitoring schedules:

• Standard
• Reduced



Types of LCR 
Compliance 
Monitoring 
Schedules

Standard (Baseline) Reduced

Standard (Increased)

•New Systems
•New Water Sources
•Change in Treatment 
•Two consecutive 6-
month periods

•Systems with no 
lead or copper 
concerns
•Reduced frequency:

•yearly
•every 3 years

•Reduced number of 
samples (half)

•Exceed lead or 
copper action level
•Increased to every 
6 months



Monitoring Requirements

• Frequency of sampling:
• Monitoring schedules:

• Standard
• Reduced

• Number of samples based on:
• Population size
• Monitor schedule



How Many Lead & Copper Samples Do I 
Need to Take?



How Many LCR Samples Does this Community 
System Have to Take on Standard Monitoring?



How Many LCR Samples Does this Community 
System Have to Take on Standard Monitoring?

60



How Many LCR Samples Does this Community 
System Have to Take on Reduced Monitoring?



How Many LCR Samples Does this Community 
System Have to Take on Reduced Monitoring?

30



Monitoring Requirements

• Frequency of sampling:
• Monitoring schedules:

• Standard
• Reduced

• Number of samples based on:
• Population type and size
• Monitor schedule

• Seasonality
• Monitor schedule
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Monitoring Requirements

• Frequency of sampling:
• Monitoring schedules:

• Standard
• Reduced

• Number of samples based on:
• Population type and size
• Monitor schedule

• Seasonality
• Monitor schedule

• Sample site locations



LCR Site Criteria



LCR Sampling Plan



Consumers Taps:
- kitchen sinks
- breakroom sinks
- bathroom sinks

Where do we collect Lead & Copper samples?



Where NOT to collect LCR samples

When sample locations 
are inactive

Abandoned Homes Entry Points



LCR Sampling

• Use interior customer cold-water 
taps

• First draw where the water has 
stood in the pipes for at least 6 
hours 

• For NTNC systems ensure 
sample tap shutdown

• Do not flush taps
• Do not remove aerator



Understanding Lead & Copper Sample Results

Action Levels (AL) - based on 90th percentiles
• Lead - 0.010 mg/L (10 ppb)

• Copper - 1.3 mg/L (1.3 ppm) 

*If 90% of sample results are at 
or below the AL value, no exceedance.

GOAL = Zero for Lead

90%

10%



Understanding Lead & Copper Sample Results

Site A 0.001 mg/L

Site B 0.003 mg/L

Site C 0.002 mg/L

Site D non-detect

Site E 0.006 mg/L

Site F 0.001 mg/L

Site G 0.001 mg/L

Site H 0.002 mg/L

Site I 0.022 mg/L

Site J 0.001 mg/L

Original Lead Results

Lead = 0.010 mg/L 



Understanding Lead & Copper Sample Results
1. Order the results from highest to lowest

Lowest Value

Highest Value0.001 mg/L
0.003 mg/L
0.002 mg/L
non-detect
0.006 mg/L
0.001 mg/L
0.001 mg/L
0.002 mg/L
0.022 mg/L
0.001 mg/L

0.022 mg/L
0.006 mg/L
0.003 mg/L
0.002 mg/L
0.002 mg/L
0.001 mg/L
0.001 mg/L
0.001 mg/L
0.001 mg/L
non-detect

Original Lead Results Reordered Results



Understanding Lead & Copper Sample Results
2. Number the results with 1 being the lowest 

value, 2 being the next higher value on up

Lowest Value

Highest Value10 0.022 mg/L
9 0.006 mg/L
8 0.003 mg/L
7 0.002 mg/L
6 0.002 mg/L
5 0.001 mg/L
4 0.001 mg/L
3 0.001 mg/L
2 0.001 mg/L
1 non-detect

Reordered Results



Understanding Lead & Copper Sample Results
3. Find the 90th percentile value

Lowest Value

Highest Value
Reordered Lead Results

If 10 samples = 9th highest sample
If 20 samples = 18th highest sample
If 5 samples = avg 4th & 5th samples 

(# of samples) x 0.9 

Example: 10 x 0.9 = 9  
9th sample

10 0.022 mg/L
9 0.006 mg/L
8 0.003 mg/L
7 0.002 mg/L
6 0.002 mg/L
5 0.001 mg/L
4 0.001 mg/L
3 0.001 mg/L
2 0.001 mg/L
1 0.001 mg/L

Lead = 0.010 mg/L >



Collecting Lead & Copper at the Source After 
an ALE

• Source water monitoring for Lead & Copper

• Water quality parameter (WQP) monitoring at EP & DS 
(compliance monitoring):

• pH and Temperature (field)
• Total Alkalinity (lab)
• Calcium (lab)
• Conductivity (lab)



What if an Action Level is Exceeded?

• Public notification within 24 hours (Tier 1 PN)

• Public education

• Lead service line replacement

• Under-sink fixture replacement

• Determine optimal corrosion control treatment



Corrosion Control



Corrosion - Corrosion is a natural process that converts a refined metal 
into a more chemically stable oxide. It is the gradual deterioration of 
materials by chemical or electrochemical reaction with their environment. 
(Wikipedia)



Why is corrosion a concern for water systems?

• Water quality issues (e.g., lead or 
copper in drinking water)

• Creates health concerns
• Taste and odor issues

• Material degradation
• Additional replacement and 

maintenance costs
• Water loss

• Through leaks caused by 
degradation



Scale forming water
• Deposition of dissolved 

minerals onto pipe / 
appurtenances

• Decreased lifespan and flow

Scale in drinking water



Corrosion is an oxidation-reduction reaction 
(redox)

Oxidation examples: Lead metal losing electrons at anode
• Pb  Pb2+ + 2e-
• Pb  Pb4+ + 4e-

Reduction examples: Oxidant gaining electrons at cathode
• OCl- + H+ + 2e-  Cl- + OH-
• 2OCl- + 2H+ + 4e-  2Cl- + 2OH-

Oxidant is dissolved oxygen, free chlorine, chloramine, chlorine dioxide, etc.



Galvanic Corrosion

• Galvanic corrosion – caused by use of dissimilar metals

DeSantis et al., 2018



Factors affecting corrosion and scale

• Presence of oxidants (e.g., oxygen, chlorine)
• Total dissolved solids
• Chloride and sulfate 
• Alkalinity and pH
• Corrosion inhibitors
• Temperature
• Flow velocity
• Type of metal
• Electrical current
• Bacteria

Oxidation-
Reduction Potential 
of several 
disinfectants in 
experiment
James et al., 2004 
(pH 7, 10 mg C/L, 25°C)



Corrosion applicability

• Service lines
• Plumbing
• Fixtures



Corrosion applicability

• Storage tanks



Corrosion applicability

• Distribution lines and 
components



Corrosion applicability

• Anything metal



Models to predict 
corrosivity

Based on water quality 
parameters, predict if water is 
more likely to cause corrosion or 
deposit scale

• Langelier Saturation Index
• Ryznar stability index

• Free online tools or more 
advanced models for purchase



Control of corrosion and scale

• Removing metallic materials from system
• Lead and copper pipe, old fittings and fixtures 

• Alteration of water chemistry
• pH/alkalinity



pH/Alkalinity Adjustment

• Sodium Hydroxide (caustic soda) 
– increase pH

• Carbon Dioxide – decrease pH
• Muriatic Acid (HCl) – decrease pH
• Calcium Carbonate – increase 
alkalinity

• Sodium Carbonate (Soda ash) –
increase alkalinity
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Control of corrosion and scale

• Removing metallic materials from system
• Lead and copper pipe, old fittings and fixtures 

• Alteration of water chemistry
• pH/alkalinity
• Addition of corrosion inhibitor



Corrosion inhibitor

Reduce corrosivity of water by forming a protective film on pipes 
due to corrosive water
• Addition of orthophosphate or polyphosphate

52



Corrosion Control Treatment under the LCR

• Action Level Exceedance
• Corrosion control study
• Determination of corrosion control 

treatment
• Follow up monitoring
• Optimized or re-optimized 

corrosion control treatment
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CONTACT INFORMATION

Department of Civil Engineering  MSC01 1070  
1 University of New Mexico
Albuquerque, NM 87131
505-277-0644   
swefc@unm.edu   
http://swefc.unm.edu 

SW EFC email: 
swefc@unm.edu 

mailto:swefc@unm.edu
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