
SDWA Fundamentals — Quick Reference
Regulation: Safe Drinking Water Act (42 U.S.C. §300f et seq.), 1974 with amendments 1986,

1996

T-5 Exam Focus: The framework every other rule hangs on. Know the terminology cold.

Key Terms & Definitions

Term What It Means Why It Matters

MCL
Maximum allowed contaminant

level (enforceable)

Set as close to MCLG as feasible

given cost and technology

MCLG
Health-based goal (non-

enforceable)
Carcinogen MCLGs are always zero

Treatment

Technique (TT)

Required process when an MCL

isn't feasible

Turbidity limits, lead/copper action

levels

MRDL
Maximum residual disinfectant

level

Chlorine 4.0, chloramines 4.0, ClO2

0.8 mg/L

Action Level
Trigger for treatment (not an

MCL)

Lead 0.015, copper 1.3 mg/L at 90th

percentile

BAT
Best available technology for a

given contaminant

EPA designates BAT when setting

each MCL

Public Water System Types

Type Definition Regulated?

CWS (Community) Same 25+ people year-round Yes

NTNC (Nontransient-Noncommunity)
Same 25+ people, 6+

months/year
Yes

TNC (Transient-Noncommunity)
25+ people, not the same

population
Yes

Private wells (<15 connections, <25

people)
Not a public water system No



EPA's Three-Step Regulatory Test

A contaminant gets regulated only when all three criteria are met:

1. May cause adverse health effects

2. Known or likely to occur in public water systems

3. Regulation presents a meaningful opportunity for health risk reduction

What to Watch on the Exam

The MCL vs. MCLG distinction is a favorite exam question. MCLGs for carcinogens

are always zero, but MCLs are set at feasible levels. Don't confuse them.

Primacy means the state enforces the SDWA instead of EPA. California has had

primacy since the beginning, through DDW under the State Water Resources

Control Board. The catch is that state standards must be at least as stringent as

federal, and California's often are more stringent.

Variances vs. exemptions trip people up. A variance lets you exceed an MCL if you

can't afford compliance (no unreasonable risk, must install BAT). An exemption

gives temporary relief with a compliance schedule capped at 3 years.

NPDWRs are enforceable. NSDWRs (secondary standards) are not enforceable at

the federal level, but California makes its secondary standards enforceable. That's a

California-specific detail worth remembering.

California Implementation Note

California administers the SDWA through the Division of Drinking Water (DDW) under the

State Water Resources Control Board. State standards are often more stringent than

federal, including enforceable secondary standards and California-specific MCLs for

perchlorate (0.006 mg/L), hexavalent chromium (0.010 mg/L), and 1,2,3-TCP (0.000005

mg/L).

Source: 42 U.S.C. §300f et seq. & CA Title 22 CCR | H2oCareerPro.com



Filter Backwash Recycling Rule (FBRR) —
Quick Reference
Regulation: 40 CFR 141.76; CA Title 22 CCR §64653.5

T-5 Exam Focus: Short rule, few numbers, but the concept matters. Know why recycle

location matters.

Key Numbers & Thresholds

Metric Value Notes

Recycle return

point

Head of treatment

plant

Before coagulation, or State Board-approved

alternative

Covered filtration

types

Conventional and

direct
DE and slow sand are not covered

Covered recycle

flows
3 types

Spent filter backwash, thickener supernatant,

dewatering liquids

Why This Rule Exists

Filters concentrate the pathogens they remove. A single backwash cycle can carry

Cryptosporidium oocysts at concentrations far higher than the raw source water. If that

backwash returns downstream of coagulation, those oocysts bypass the very processes

designed to remove them. That's the problem the FBRR solves.

Required Actions

1. Return all recycle flows to the headworks (before coagulation). If that's not

feasible, the State Board must approve the alternative return point.

2. Notify the State Board with a plant schematic showing the origin, path, and return

point of every recycle flow.

3. Report flow data including typical recycle flow rate (gpm), highest observed plant

flow in the previous year, design flow, and approved operating capacity.

4. Maintain records of backwash flow rates, durations, filter run lengths, recycle

frequency, treatment unit specifications, and loading rates.



What to Watch on the Exam

The FBRR only applies to systems that actually recycle. If a plant discharges

backwash water instead of recycling it, the rule does not apply.

The rule does not set a numeric standard or MCL. It is a treatment technique rule

focused on where recycle flows go, not on a concentration limit.

Know the three covered flow types. Spent filter backwash water is the obvious one,

but thickener supernatant and dewatering liquids are also covered. I've seen exam

questions that test whether you know all three.

The FBRR works hand-in-hand with the Enhanced SWTRs. Returning recycle flows

to the headworks ensures the full coagulation-flocculation-sedimentation-filtration

process treats those concentrated pathogens before they reach the distribution

system.

California Implementation Note

California implements the FBRR through §64653.5 within the Surface Water Treatment

chapter (Chapter 17). The requirements mirror the federal rule. Systems must maintain all

recycle flow records and make them available to the State Board upon request.

Source: 40 CFR 141.76 & CA Title 22 CCR §64653.5 | H2oCareerPro.com



Public Notification Requirements — Quick
Reference
Regulation: 40 CFR 141 Subpart Q; CA Title 22 CCR §64463-64465

T-5 Exam Focus: Three tiers, three timeframes. Know which violations fall into which tier.

The Three Tiers

Tier Timeframe When It Applies

Tier 1 Within 24 hours Acute health risk situations

Tier 2 Within 30 days Most MCL and treatment technique violations

Tier 3 Within 12 months Monitoring, reporting, and procedural violations

Tier 1 Triggers (24 Hours)

These are the urgent ones. Memorize them:

E. coli MCL violation

Nitrate or nitrite MCL exceedance

Chlorite MCL exceedance

Perchlorate MCL exceedance

Lead action level exceedance (90th percentile)

Turbidity TT violation with State Board consultation

Waterborne disease outbreak

Any other situation the State Board determines poses an acute risk

Tier 1 delivery must use methods reasonably calculated to reach ALL persons served. That

means broadcast media, hand delivery, or posting in conspicuous locations, not just a

mailing that arrives next week.

California-specific: Two Tier 1 triggers above differ from the original federal framework. Chlorite

MCL exceedance is Tier 2 (30 days) under federal rules but Tier 1 (24 hours) in California, with a

more stringent trigger requiring only 2 consecutive daily samples exceeding 1.0 mg/L at the

entry to distribution. Perchlorate MCL exceedance is Tier 1 in California because California has a

state-specific perchlorate MCL (0.006 mg/L) with no federal equivalent. If you studied from

federal-only materials, you may not see either of these listed as Tier 1.



LCRR + LCRI update: The LCRR amended 40 CFR 141.202(a)(10) to make lead action level

exceedance a Tier 1 violation requiring 24-hour public notification, effective October 16, 2024.

California has adopted this change. The LCRI (compliance November 1, 2027) further lowers the

lead action level from 0.015 mg/L to 0.010 mg/L. For T-5 exam purposes, know that lead ALE is

Tier 1 today.

Tier 2 Triggers (30 Days)

All other MCL violations, treatment technique violations, and failure to monitor when the

State Board determines there is a health risk. This covers most day-to-day compliance

failures that aren't immediately life-threatening.

Tier 3 Triggers (12 Months)

Monitoring and reporting violations, failure to comply with testing procedures, and variance

or exemption conditions. These are paperwork failures, not immediate health threats.

Required Notice Content

Every public notification must include:

Description of the violation and its potential health effects

Population at risk

What the system is doing to correct the violation

Expected timeline for return to compliance

System contact information

Required standard language from EPA/State Board

California-specific: Public notices must be submitted to the State Board for approval before

distribution to the public, unless otherwise directed. This pre-approval requirement does not

exist at the federal level.

What to Watch on the Exam

The tier assignments are the most-tested aspect of this rule. Nitrate exceeding the

MCL is Tier 1 (24 hours), not Tier 2. That catches people.

Chlorite is Tier 1 in California but Tier 2 under federal rules. The exam tests

California requirements, so know the California tier.

Lead action level exceedance is now Tier 1 (24 hours) under LCRR §141.202(a)(10),

effective October 16, 2024. Older study materials may still show it as Tier 2.

When in doubt, default to the higher tier. Providing faster notification is never a

violation. Providing slower notification is.

Failure to provide timely notification is itself a violation. You can turn a single MCL

exceedance into two violations by missing the notification deadline.



Federal Rule Implemented

40 CFR 141 Subpart Q, with CA-specific modifications under Title 22 §64463-64465.

Source: 40 CFR 141 Subpart Q & CA Title 22 CCR §64463-64465; LCRR 40 CFR 141.202(a)
(10) | H2oCareerPro.com



Title 22 Chapter 15: Domestic Water Quality
& Monitoring — Quick Reference
Regulation: CA Title 22 CCR §64400-64483

T-5 Exam Focus: The core California chapter. Know the CA-specific MCLs and where they

diverge from federal.

CA-Specific MCLs (More Stringent Than Federal)

Contaminant CA MCL Federal MCL Notes

Perchlorate 0.006 mg/L None
CA-only regulated

contaminant

Hexavalent

Chromium
0.010 mg/L

None (total Cr

only)
CA-only MCL

1,2,3-TCP 0.000005 mg/L None
CA-only, extremely low

DLR

Fluoride 2.0 mg/L 4.0 mg/L CA is twice as stringent

Barium 1.0 mg/L 2.0 mg/L CA is twice as stringent

Arsenic 0.010 mg/L 0.010 mg/L Same as federal

Nitrate (as NO3)
45 mg/L (= 10 mg/L

as N)
10 mg/L as N Same, different units

Nitrite (as N) 1 mg/L 1 mg/L Same as federal

Federal vs. California: Three contaminants regulated by California have no federal MCL at all:

perchlorate, hexavalent chromium, and 1,2,3-TCP. Two others (fluoride and barium) have

California MCLs that are half the federal limit. If you studied with federal materials, you may not

know these contaminants are regulated in California or may have the wrong numbers. The T-5

exam tests CA-specific MCLs directly.

Radioactivity MCLs

Combined Radium-226 & -228: 5 pCi/L. Gross Alpha (excluding radon & uranium): 15 pCi/L.

Uranium: 20 pCi/L. Beta/photon emitters: 4 millirem/year.



Secondary Standards

Parameter Standard Notes

Iron 0.3 mg/L Aesthetic, but enforceable in CA

Manganese 0.05 mg/L Aesthetic, but enforceable in CA

Color 15 units

Odor 3 threshold units

TDS 500/1,000/1,500 mg/L Recommended/Upper/Short-term

Aluminum 0.2 mg/L

Federal vs. California: At the federal level, National Secondary Drinking Water Regulations

(NSDWRs) are non-enforceable guidelines. In California, secondary standards under §64449

carry enforcement weight. That's one of the most commonly tested federal/CA divergences on

the T-5 exam. An operator who studied federal materials will assume secondary standards are

advisory. In California, they are not. Source: Title 22 §64449 vs. 40 CFR 143.

Facility Classification & Operator Certification (§64413)

Point system based on source complexity, treatment processes, and population served

determines facility grade (T1-T5, D1-D5). Shift operators must hold a certificate at or above

the facility grade. Chief operator must also hold a certificate at or above the facility grade.

What to Watch on the Exam

CA secondary standards are enforceable. That is the single biggest difference from

federal and a near-guaranteed exam question.

Perchlorate, hexavalent chromium, and 1,2,3-TCP are CA-only MCLs with no federal

equivalent. The exam tests whether you know which contaminants are CA-specific.

Nitrate MCL exceedance triggers Tier 1 public notification (24 hours) and requires a

confirmation sample within 24 hours. That dual 24-hour requirement is testable.

Barium is easy to overlook. Federal is 2.0 mg/L, California is 1.0 mg/L. An operator

studying federal materials will have the wrong number.

Consumer Confidence Reports (§64480-64483) apply only to community water

systems, delivered annually by July 1, retained for 3 years.

Scope

Chapter 15 is the overarching CA drinking water quality chapter. It does not implement a

single federal rule. It covers definitions, MCLs, monitoring, public notification, CCRs, and

recordkeeping for all public water systems in California.



Source: CA Title 22 CCR §64400-64483 | H2oCareerPro.com



Title 22 Chapter 15.5: Disinfectant
Residuals, DBPs & Precursors — Quick
Reference
Regulation: CA Title 22 CCR §64530-64537.6

T-5 Exam Focus: MCLs, MRDLs, the Stage 1 vs. Stage 2 compliance math, and the OEL

formula.

DBP MCLs (Table 64533-A) — Memorize These

Disinfection Byproduct MCL (mg/L)

Total Trihalomethanes (TTHM) 0.080

Haloacetic Acids (HAA5) 0.060

Bromate 0.010

Chlorite 1.0

MRDLs (Table 64533.5-A) — Memorize These

Disinfectant MRDL (mg/L)

Chlorine 4.0 (as Cl2)

Chloramines 4.0 (as Cl2)

Chlorine Dioxide 0.8 (as ClO2)

Federal vs. California: The DBP MCLs and MRDLs above are identical at both the federal and

California levels. However, the public-notification tier for a chlorite MCL violation differs. Federal

rules treat chlorite exceedance as Tier 2 (30 days). California treats it as Tier 1 (24 hours), with a

more stringent trigger requiring only 2 consecutive daily samples at the entry to distribution to

exceed the MCL. See the Public Notification quick-reference card for details. Source: Title 22

§64463.1(a)(7); 40 CFR 141.202.

Stage 1 vs. Stage 2: The Critical Difference

Same MCLs. Different compliance math.



Stage 1: Running Annual Average (RAA) across all monitoring sites system-wide. A system

with one site at 0.100 mg/L TTHM and one at 0.040 mg/L had a system-wide RAA of 0.070,

which is compliant.

Stage 2: Locational Running Annual Average (LRAA) at each individual site. That same site

at 0.100 would be a violation because its own LRAA exceeds 0.080. Stage 2 eliminated the

masking effect of system-wide averaging.

The OEL Formula

OEL = (Q1 + Q2 + 2 × Q3) / 4

The Operational Evaluation Level is an early warning calculation. Q1 through Q3 are the first

three quarterly results at a monitoring site. If the OEL exceeds the MCL, the system must

conduct an operational evaluation and take corrective action before the fourth quarter

potentially pushes the LRAA into violation. Think of it as a “you're heading for trouble”

alarm.

Monitoring Quick Reference

Parameter Frequency Where

TTHM/HAA5 Quarterly Each monitoring location

Bromate Monthly Entry point (ozone systems only)

Chlorite Daily + monthly
Entry point daily, distribution monthly (ClO2

systems)

Chlorine/Chloramines
Same as TC

sampling
Same sites as total coliform

TOC/Alkalinity
Monthly paired

samples
Source + treated water

What to Watch on the Exam

The OEL formula is a favorite exam question. Know how to calculate it and know

that it triggers an operational evaluation, not a violation.

TTHM components: chloroform, bromodichloromethane, dibromochloromethane,

bromoform. HAA5 components: monochloroacetic, dichloroacetic, trichloroacetic,

monobromoacetic, dibromoacetic acid.

Bromate applies only to systems using ozone. Chlorite applies only to systems using

chlorine dioxide. The exam tests whether you know which DBP goes with which

disinfectant.

MRDL exception: systems may temporarily exceed chlorine or chloramine MRDLs to

protect public health (line breaks, storms, contamination events). Must notify State



Board immediately.

Enhanced coagulation removes TOC (DBP precursors). The required TOC removal

percentage depends on source water TOC and alkalinity using the Step 1 table.

Chlorite is Tier 1 in California, not Tier 2 as in federal rules. If the exam asks about

notification for a chlorite MCL violation, the answer is 24 hours.

Federal Rule Implemented

Stage 1 and Stage 2 Disinfection Byproduct Rules (40 CFR 141 Subpart L).

Source: CA Title 22 CCR §64530-64537.6 | H2oCareerPro.com



Title 22 Chapter 17: Surface Water
Treatment — Quick Reference
Regulation: CA Title 22 CCR §64650-64666 (implementing SWTR, IESWTR, LT1ESWTR,

LT2ESWTR, and FBRR)

T-5 Exam Focus: Log removal requirements, turbidity standards by filter type, and the LT2

bin classification system.

Minimum Log Removal/Inactivation Requirements

Pathogen Total Reduction Log Removal

Giardia lamblia 99.9% 3-log

Viruses 99.99% 4-log

Cryptosporidium 99% (through filtration) 2-log

Filtration Credits (Title 22 §64653(b))

Filtration Type Giardia Virus Crypto

Conventional 2.5-log (99.7%) 2-log (99%) 2-log (99%)

Direct / DE / Slow Sand 2-log (99%) 1-log (90%) 2-log (99%)

The remaining log removal beyond filtration credit must come from disinfection (CT).

Federal vs. California: Under federal rules (40 CFR 141.73), slow sand filtration receives 2-log

virus credit, the same as conventional. California Title 22 §64653(b) does not adopt that

distinction. It groups slow sand with direct and DE at 1-log virus. If you are studying for a

California exam, know the California credits. If you are coming from another state, check

whether your state adopted the federal credit or set its own.

Turbidity Performance Standards (Title 22 §64653, Table 64653)

Filter Type 95th Percentile Maximum

Conventional or Direct 0.3 NTU 1 NTU

Diatomaceous Earth 0.5 NTU 5 NTU

Slow Sand 1.0 NTU 5 NTU



Federal vs. California: The federal SWTR standard for DE filtration is 1.0 NTU at the 95th

percentile, the same as slow sand. California adopted a more stringent DE standard of 0.5 NTU

in Table 64653. The IESWTR and LT1ESWTR only tightened conventional and direct filtration

(from 0.5 to 0.3 NTU). They did not change DE or slow sand standards at the federal level.

California tightened DE independently.

Disinfection Requirements

Entry to distribution: residual of 0.2 mg/L minimum. Cannot drop below 0.2 mg/L for

more than 4 hours in any 24-hour period. No exemptions.

Distribution system: detectable residual in 95% or more of samples each month.

HPC of 500 CFU/mL or less counts as equivalent to a detectable residual.

CT calculations must demonstrate required inactivation using EPA CT tables.

LT2ESWTR Bin Classification

Bin Crypto Concentration Additional (Conventional) Additional (Direct)

Bin 1 <0.075 oocysts/L None None

Bin 2 0.075 to <1.0 1-log additional 1.5-log

Bin 3 1.0 to <3.0 2-log additional 2.5-log

Bin 4 3.0 or more 2.5-log additional 3-log

Bins 3 and 4 require at least 1-log of additional treatment from bag filters, bank filtration,

cartridge filters, ClO , membranes, ozone, or UV.

Filtration Avoidance Criteria (§64652.5)

Systems can avoid filtration only if ALL criteria are met: fecal coliform 20/100 mL or less (or

TC 100/100 mL or less) in 90% or more of samples over 6 months, turbidity never exceeds

5 NTU, watershed control program maintained, annual on-site inspection, no waterborne

disease outbreaks, E. coli MCL compliance in 11 of last 12 months, and all DBP

requirements met. Fail any single criterion and filtration must be installed within 18 months.

What to Watch on the Exam

Individual filter monitoring is required for systems serving 10,000 or more. Each

filter must be continuously monitored, and any individual filter exceeding 1.0 NTU

must be reported. A poorly performing filter cannot hide in blended effluent.

The 0.2 mg/L entry point residual has no exemptions. That's a hard floor the exam

tests directly.

Conventional filtration gets 2.5-log Giardia credit, not 3-log. The remaining 0.5-log

must come from disinfection CT. Direct, DE, and slow sand get 2-log, requiring 1-log

2



from CT.

California's DE turbidity standard (0.5 NTU) is more stringent than the federal

standard (1.0 NTU). The exam may test whether you know the California number.

Don't default to the federal value.

Under Title 22, slow sand gets only 1-log virus credit, not the 2-log credit given

under federal rules. This is a California-specific implementation that catches

operators who studied federal materials.

New plants must be designed to achieve 0.2 NTU average daily turbidity in

combined filter effluent. That's a design goal, not the compliance standard.

Federal Rules Implemented

SWTR, IESWTR, LT1ESWTR, LT2ESWTR, and FBRR.

Source: CA Title 22 CCR §64650-64666 & 40 CFR 141 Subparts H, P, T, W |
H2oCareerPro.com



Title 22 Chapter 17.5: Lead and Copper —
Quick Reference
Regulation: CA Title 22 CCR §64670-64696

T-5 Exam Focus: Action levels, the 90th percentile calculation, and the response sequence

when action levels are exceeded.

Action Levels — Memorize These

Contaminant Action Level DLR

Lead 0.015 mg/L 0.005 mg/L

Copper 1.3 mg/L 0.050 mg/L

These are action levels, not MCLs. That distinction matters. An action level exceedance

triggers a response sequence. It does not automatically mean the water is unsafe to drink.

LCRI update (compliance November 1, 2027): The federal Lead and Copper Rule Improvements

(LCRI), finalized October 2024, lowers the lead action level from 0.015 mg/L to 0.010 mg/L. The

copper action level remains 1.3 mg/L. California will implement the LCRI starting November 2027.

For the T-5 exam, know the current Title 22 action levels (0.015/1.3), but be aware the lead

action level is changing. Water systems keep their current tap sampling plans until LCRI

compliance begins.

System Size Categories

Category Population

Large >50,000 persons

Medium >3,300 to 50,000

Small 3,300 or fewer

The 90th Percentile Calculation

1. Rank all tap sample results from lowest to highest

2. Multiply total number of samples by 0.9

3. The value at that position is the 90th percentile

4. If 90th percentile is GREATER THAN the action level, the system has an exceedance



Special case: systems with 100 or fewer persons collecting 5 samples use the average of

the highest and second-highest results. Results below 0.001 mg/L are treated as zero.

Tap Sampling Requirements

First-draw samples: 1-liter from taps with lead plumbing or lead solder, after standing time

of 6 hours minimum. The standing time requirement is what makes these “first-draw”

samples, and the exam will test whether you know it.

LCRI update: The LCRI changes tap sampling protocol to require both first-liter and fifth-liter

samples at sites with lead service lines. The higher of the two values will be used for

compliance. This dual-sample protocol replaces the current first-draw-only method starting

November 2027.

Response Sequence When Action Level Is Exceeded

This is a defined sequence, not a menu of options:

1. Corrosion Control Treatment (CCT) — Study, recommend optimal treatment, install,

demonstrate optimization, operate within approved WQP ranges

2. Source Water Treatment — Required if action level still exceeded after CCT

optimization

3. Lead Service Line Replacement — Required if action level still exceeded after CCT

and source water treatment

4. Public Education — Required whenever lead action level is exceeded. Mandatory

content covering health effects, sources of lead, and consumer actions (flushing,

using cold water)

LCRI update: The LCRI mandates complete replacement of ALL lead and galvanized-requiring-

replacement service lines within 10 years of the November 2027 compliance date, regardless of

current lead levels. This is no longer contingent on action level exceedance. The 10-year

replacement mandate applies to all systems with lead service lines.

Water Quality Parameters (WQPs)

Monitored to track CCT effectiveness: pH, alkalinity, temperature, calcium, conductivity,

and orthophosphate or silica (if used as corrosion inhibitor). Frequency starts at every 6

months during initial monitoring, reduced after optimization is demonstrated.

What to Watch on the Exam

Lead and copper use action levels, not MCLs. The exam tests this distinction

directly. An MCL violation and an action level exceedance trigger different response

requirements.



The 90th percentile calculation is a common exam question. Practice it. Know that

you rank low to high and multiply by 0.9.

First-draw sampling requires 6 hours minimum standing time. If you see an exam

question about sampling protocol and the standing time is less than 6 hours, the

sample is invalid.

Action level exceedance now triggers Tier 1 public notification (24 hours) under

LCRR §141.202(a)(10), effective October 16, 2024. Older study materials may show

Tier 2 (30 days).

Consumer notice is separate from public notification. Individual tap results must be

provided to each sampled customer regardless of whether the system exceeded the

action level.

Records must be retained for 12 years. That's longer than most other rules.

The LCRI lowers the lead action level to 0.010 mg/L starting November 2027. For the

current T-5 exam window, 0.015 mg/L is the action level in Title 22.

Small systems may apply for reduced monitoring to once every 9 years if they are

material-free and below the action level threshold.

Federal Rule Implemented

Lead and Copper Rule (40 CFR 141 Subpart I), with LCRR interim requirements in effect

(including Tier 1 PN for lead ALE under §141.202(a)(10)) and LCRI compliance beginning

November 1, 2027.

Source: CA Title 22 CCR §64670-64696; LCRI 89 FR 86418 (Oct 30, 2024) |
H2oCareerPro.com


