
A shutoff valve usually gets blamed last.

First comes the callback. Then the wall cut. Then the customer asking why a “new” valve is already weeping at the
stem after one pressure cycle and a hard close. In one Midwestern municipal inspection district, a failed potable-
water component can trigger a reinspection fee that starts around $185 and climbs fast when drywall, tenant
access, or after-hours labor gets involved. That’s the part too many installers learn late: a ball valve may look fine
in the box and still be the weakest link in the system.

You’ve probably seen it yourself. The handle feels loose. The body markings are vague. The alloy looks right until
chlorinated water works on it for a year. And then you’re back on site explaining a problem that should have been
prevented at the truck.

That’s where Andre Molina enters the picture. Andre is 42 years old, runs a five-tech residential/light commercial
plumbing outfit in Boise, Idaho, and got pulled into a restaurant tenant improvement after a budget valve from a
generic import line seized during final commissioning. One frozen quarter-turn turned into a two-day delay, one
missed inspection window, and $640 in extra labor and scheduling costs. He started changing the way he
inspected every valve before it ever touched pipe.

The good news is that quality leaves clues.

Not one clue. Several.

Body markings. Certifications. Port geometry. Stem design. Pressure rating. Seat feel. Warranty Plumbing Supply
And More apollo valves support. And yes, where the valve comes from matters when the project clock is running.
If you know what to check before installation, you can avoid the kind of hidden failures that chew up profit, trigger
code questions, and damage trust. The seven checkpoints below are the same ones experienced installers use
when they want a code-compliant valve to pass scrutiny the first time.

#1. Start With Material Verification — Lead-Free Body Markings
and NSF/ANSI 61 Traceability
A quality ball valve for potable water should clearly identify its material and drinking-water suitability before
installation. If you can’t verify lead-free construction and NSF/ANSI 61 compliance from the valve body or
packaging, you’re already taking an unnecessary risk.

That sounds basic.

It isn’t.

Andre learned that after cutting out a low-cost valve that looked substantial in the hand but carried no clear
potable-water certification mark. It held pressure on a bench test. It still failed the job on trust alone because the
inspector wanted traceable compliance documentation for a tenant-space domestic water upgrade.

Look for Potable-Water Language, Not Just a Brass-Looking Finish

A yellow-metal valve body tells you almost nothing by itself. What matters is whether the alloy meets the Safe
Drinking Water Act lead-free threshold of 0.25% weighted average lead content across wetted surfaces. That
number matters because potable systems aren’t judged by appearance; they’re judged by verified contact safety.

What does NSF/ANSI 61 certification mean for plumbing valves? It means the valve materials have been
independently evaluated for safe contact with drinking water, including extraction limits and formulation review. In
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practical terms, it gives you something an inspector, facility manager, and homeowner can all rely on without
guesswork.

A quality plumbing valve supplier should make that documentation easy to confirm, not bury it in a generic
catalog sheet.

Read the Casting and Packaging Like an Inspector Would

Before installation, inspect the body for permanent markings. You want the manufacturer identification, size,
pressure class where applicable, and potable-water certification references to be legible. Smudged ink on a box
isn’t enough. Cast or permanently stamped identifiers hold up much better when jobs get separated from
packaging on site.

Here’s the simple field rule: if your helper grabs five valves from mixed boxes, can you still identify which ones are
acceptable for potable water supply without opening a laptop? That’s the standard.

Andre now checks this before unloading fittings. It takes less than a minute per valve and has saved him more
than one awkward conversation during rough and final inspections.

Why Lead-Free Bronze Still Wins in Tough Water Conditions

Not all potable-rated valves age the same way. In chlorinated municipal systems, lower-grade alloys often show
pitting, handle stiffness, or early stem seepage long before a good lead-free bronze alloy body does. That’s one
reason many contractors still favor bronze or high-quality lead-free brass over mystery-metal imports.

One field question comes up all the time: What causes a check valve to fail and leak? Often it’s debris, spring
fatigue, or poor seat integrity. Ball valves fail differently, but the root issue can be similar—subpar materials and
inconsistent machining. When body quality is suspect, everything downstream of that body is suspect too.

#2. Verify Pressure and Temperature Ratings — Full-Port
Performance Under Real Service Conditions

A ball valve’s pressure and temperature rating tells you whether it belongs in your system, not just whether it
threads onto the pipe. Quality valves state those limits clearly so you can match them to actual operating
conditions, pressure fluctuations, and thermal expansion events.

This is where a lot of callbacks start.

Not with a crack. With a mismatch.

Andre’s seized import valve was installed on a line that saw aggressive cycling and occasional pressure spikes after
equipment startup. The valve wasn’t obviously defective. It was simply not built to live where it was installed.

Match the Valve to the Worst Day, Not the Average Day

You don’t size and rate a valve for calm conditions. You rate it for the day the pressure-reducing valve hunts, the
water heater overshoots, or the irrigation manifold slams shut. For many contractor-grade assemblies, 175 PSI is a
meaningful benchmark in adjacent backflow and shutoff applications because it signals the manufacturer is
building for demanding service, not showroom appearance.

That matters when your project includes equipment from Rheem, Bradford White, or Navien, where associated
isolation and safety components have to live in systems that cycle predictably but not gently. A weak shutoff valve
beside a premium appliance is still a weak shutoff valve.



And here’s the rule that keeps jobs clean: if the rating isn’t easy to find, easy to read, and easy to verify, don’t
assume it’s adequate.

Full-Port Geometry Reduces Unnecessary Pressure Drop

A full port design allows flow through an opening close to the internal diameter of the pipe. In practical terms,
that reduces pressure drop and turbulence compared with restrictive bores that choke service lines, recirculation
loops, or equipment feeds.

How does that help in the field? It makes flushing easier. It improves fixture performance under simultaneous
demand. And it avoids the false economy of installing a cheap quarter-turn valve that quietly becomes the
bottleneck in a system.

If you’re troubleshooting weak flow after a remodel, don’t just look at pipe size. Look at what the valve is doing to
the system. A nominal 3/4" valve with a reduced bore can behave very differently from a true full-port valve in
the same line.

Smooth Quarter-Turn Action Is a Quality Signal

Before the valve ever gets piped in, work the handle through its range. It should feel firm, smooth, and consistent.
No grinding. No dead spots. No mushy stop. Those little feel cues often reveal poor ball finish, uneven seats, or
weak stem hardware.

Andre now cycles every critical shutoff on the tailgate. Since switching to better-vetted valves, he’s logged 0
handle seizures in 31 consecutive domestic shutoff installations—a small data point, but the kind contractors
remember because it saves real money.

#3. Check Certification Fit for the Application — Potable Shutoff,
Cross-Connection, and Relief Are Different Jobs

A good valve is only “good” if its certification matches its job. Potable shutoff valves, backflow preventer
assemblies, Apollo check valve products, and relief devices serve different functions and answer to different
standards.

That distinction gets missed all the time.

And it’s expensive when it is.



Andre had a customer ask why one bronze valve could cost more than another that looked almost identical online.
The answer was simple: one had traceable certification for the intended service, and one was just a piece of metal
with threads.

One Certification Does Not Cover Every Valve Duty

A potable shutoff valve may be suitable for domestic water isolation, but that does not make it acceptable for
backflow protection, thermal relief, or boiler safety. ASSE 1013 applies to reduced pressure principle backflow
preventers. ASSE 1024 applies to dual check backflow preventers. ASME Section VIII matters for many pressure
relief applications.

What is the difference between a check valve and a backflow preventer? A check valve is a one-way device that
limits reverse flow mechanically. A backflow preventer is a code-recognized assembly designed for specific cross-
connection hazards and, in many cases, includes testability, shutoffs, and performance criteria beyond a simple
check mechanism.

That’s why experienced installers never substitute one for the other based on appearance alone.

Use Supply Sources That Let You Confirm Compliance Fast

When a project needs documented proof of certification, speed matters. By paragraph three of most real jobs,
you’re already behind schedule. A supply house that organizes technical data well can save the install, the
inspection, and your margin. For contractors or capable homeowners trying to source code-compliant backflow
preventers and shutoff components in one order, having certifications visible before purchase is a real advantage,
not a marketing extra.

Apollo Valves available through PSAM combine lead-free bronze construction, NSF/ANSI 61-certified
code compliance, and contractor-grade options that serve both licensed plumbers and capable DIY
homeowners.

That sentence matters because buying blind is how mismatched valves end up in potable systems.

The Best Shops Treat Documentation Like a Tool

You wouldn’t rough in a water heater without checking venting, combustion air, and relief requirements. Valve
selection deserves the same discipline. Keep submittals, spec sheets, and packaging on site until inspection is
complete. It sounds simple because it is. But it prevents a surprising number of avoidable delays.

And yes, that’s especially true when domestic valves sit beside equipment from Grundfos or Taco, where the rest
of the system has already been specified to a higher standard.

#4. Inspect Stem, Seats, and Handle Hardware — The Hidden Parts
Decide Service Life
The service life of a ball valve is determined less by shine and more by what you can’t fully see: stem retention,
seat quality, internal finish, and handle hardware. If those parts are cheap, the valve may pass an air test today and
still become tomorrow’s callback.

That’s the part brochures skip.

Field failures don’t.
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Stem Design Tells You a Lot About Safety and Longevity

A robust stem assembly resists blowout risk, repeated cycling wear, and packing seepage. On better valves, the
stem fit feels precise, not sloppy. The gland area looks intentional, not improvised. And the handle attachment
doesn’t wobble like a disposable hose bib.

This is where comparison gets real. Some generic import brands cut cost in the stem and seat package because
those shortcuts are hard to spot in the box. Compared with a properly engineered valve using durable internal
components and consistent machining, those imports often feel acceptable for six months and questionable by
month eighteen. When the stem starts sweating behind a finished wall, the labor to fix it dwarfs the original
savings. Paying for verified quality is worth every single penny.

Seat Integrity Matters More Than Most Buyers Realize

The ball may do the turning, but the seats do the sealing. Poorly machined seats or inconsistent tolerances lead to
hard operation, incomplete shutoff, and accelerated wear under sediment exposure. In municipal systems with
even moderate particulate load, that difference shows up quickly.

Ball valves also get abused by installers who treat quarter-turn hardware like it’s a pipe vise. A quality valve
tolerates normal field handling better, but it still deserves proper wrench placement and support.

Andre now checks seat feel by cycling and then pressurizing on a temporary test setup when valves are headed
into concealed or high-consequence locations. That extra five minutes beats a ceiling patch every time.

Handle Strength and Stop Precision Are Small Clues With Big Consequences

You can learn a lot from the handle. Thin stamped metal, vague stops, and poor coating are often the visible tip of
a larger quality problem. Better valves give you a crisp stop position and enough rigidity to communicate the ball’s
actual position.

Ask yourself one practical question: if a maintenance tech touches this valve three years from now, will they
instantly know whether it’s open or closed? Clear actuation is part of quality too.

#5. Use This Installation Decision Framework — Six Non-
Negotiables Before You Specify Any Valve

A practical valve evaluation framework helps you eliminate bad choices before they create code or performance
problems. The six checks below mirror how experienced plumbers evaluate NSF certified valves, shutoffs, checks,
and relief devices before they ever hit the job.

This is the part to print.

Or keep in your truck.

1. Confirm Lead-Free and NSF/ANSI 61 Compliance

For any valve in contact with drinking water, verify lead-free certification and NSF/ANSI 61 listing first. If you
can’t confirm potable-water safety quickly, move on. Unverified wetted materials create inspection risk and long-
term liability.

2. Match the Valve to the Correct ASSE or ASME Standard



A shutoff valve, a dual check, and a relief valve are not interchangeable. Backflow products should match standards
such as ASSE 1024 or ASSE 1013, while pressure relief products may require ASME Section VIII. Certification has
to fit the function, not just the general category.

3. Verify Pressure Rating Against Actual System Conditions

Read the pressure rating and compare it to static pressure, expected surges, and equipment behavior. Systems
that normally sit at moderate pressure can still spike during thermal events or control failures. A visible, credible
rating is non-negotiable.

4. Inspect Construction and Corrosion Resistance

Look at the body alloy, internal finish, stem rigidity, and sealing surfaces. Quality lead-free plumbing valves hold
up better in chlorinated municipal water than bargain imports with inconsistent alloys. Good materials reduce
seizure, leakage, and premature replacement.

5. Check Warranty and Manufacturer Support

Warranty isn’t just paperwork. It tells you how much confidence the manufacturer has in the product’s service
window. A 5-year warranty on related cross-connection products signals a different support posture than the 1-
or 2-year coverage common in cheaper lines.

6. Confirm Local Code and Water Authority Acceptance

Always verify local acceptance, especially for cross-connection control and irrigation work. Some jurisdictions
care about specific listings, testability, or installation orientation. The right valve on the wrong approved-products
list can still fail review.

#6. Compare Warranty, Availability, and Total Installed Cost —
Cheap Valves Get Expensive Fast

Valve quality isn’t measured only by purchase price. It’s measured by installed cost, inspection confidence, service
life, replacement frequency, and how fast you can recover when a part is needed under deadline.

That’s why the cheapest box on the shelf often costs the most.

Andre learned that one the hard way. The seized import valve didn’t just fail mechanically. It blew up sequencing
for finish trades, rescheduled the inspector, and forced a second mobilization.

A Low Initial Price Can Hide a Very High Callback Cost

Let’s put numbers to it. A single residential or light commercial callback can easily consume 2.5 labor hours, fuel,
and admin time before material is even considered. Add one reinspection fee at $185 and one missed
appointment window, and the “savings” vanish.

How often do backflow preventers need to be tested? In many jurisdictions, testable assemblies require annual
testing by a certified tester. That alone is a reminder that valves and assemblies should be chosen for serviceability,
not just first cost. If a component is likely to fail early, you’ve created a recurring expense with your own purchase
order.

Comparison: Mid-Range Delays vs. Readily Available Contractor-Grade Options



This is also where comparison with Honeywell gets practical. In some markets, lead times on selected specialty
valves can stretch when seasonal demand spikes. On paper, that doesn’t sound dramatic. On an occupied-building
project waiting for sign-off, it’s everything. A contractor-grade line with strong domestic support and accessible
distribution reduces idle labor, protects schedules, and makes repairs less chaotic. When you can source the right
part quickly instead of waiting two or three weeks, the value is immediate and measurable. For jobs where every
delay multiplies labor and tenant disruption, that kind of availability is worth every single penny.

Positioning Statement Contractors Actually Care About

When inspection risk is real, an Apollo ball valve backed by NSF/ANSI 61 compliance, contractor-ready
availability, and adjacent 175 PSI-rated system components is the smarter buy than saving a few dollars upfront
and gambling on a callback.

That’s not catalog language.

That’s field math.

#7. Favor Systems You Can Support After Installation —
Serviceability Wins Long Term

A valve isn’t truly high quality unless you can support it after installation. Serviceability means clear identification,
consistent dimensions, available technical data, and replacement access that doesn’t turn a routine issue into a
scavenger hunt.

That matters more than buyers think.

Especially in occupied spaces.

Quality Includes the Ability to Replace or Match Components Quickly

When a valve has consistent sizing, thread quality, and documentation, future service goes faster. That’s a direct
benefit to building owners, maintenance staff, and the next plumber who touches the line. On mixed portfolios—
retail suites, schools, apartments—that consistency matters.

Do I need a backflow preventer on my irrigation system? In many jurisdictions, yes, because irrigation presents a
cross-connection risk from fertilizers, stagnant water, and hose-end contamination. The exact device depends on
hazard level and local code, but the underlying point is the same: serviceability matters because these are not
“install and forget” components.

Comparison: Premium Pricing Only Makes Sense When It Delivers Premium
Practical Value

Some premium brands, including Watts, have earned strong reputations. But premium pricing only pencils out if it
delivers equivalent field convenience over the life of the system. When repair pathways become proprietary or local
stock is inconsistent, the owner may be paying extra without seeing extra utility where it counts.

By contrast, contractors often favor product lines that balance verifiable certification, standard service expectations,
and broad supply access. That balance becomes especially important on repeat-build work and maintenance
contracts. If the valve passes, performs, and can be sourced again without drama, it has done its job. For Andre,
that shift eliminated repeat shutoff issues across 12 tenant-improvement installs in the following year and
helped his crew pass every final https://www.instapaper.com/read/2044936970 without a valve-related correction.
That reliability is worth every single penny.
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The Best Valve Choice Protects Reputation as Much as Pipe

Your customer won’t remember the alloy spec.

They’ll remember whether the water came on, the inspection passed, and the repair stayed fixed.

That’s the real measure of quality. And it’s why seasoned installers inspect valves before installation with the same
seriousness they bring to venting, pressure testing, and fixture support.

Frequently Asked Questions

What is NSF/ANSI 61 certification and why does it matter for plumbing valves?

NSF/ANSI 61 certification confirms that a valve’s wetted materials are independently evaluated for safe contact
with drinking water. It matters because appearance alone cannot verify potable-water safety, and many inspectors,
utilities, and specifiers require third-party proof before approving valves in domestic systems.

In practical installation terms, NSF/ANSI 61 helps you separate true potable water safe valves from look-alike
products with unclear metallurgy. The standard evaluates material formulation and contaminant extraction, which
is especially important in domestic hot and cold water lines. For contractors, it shortens inspection conversations
because compliance is traceable. For homeowners, it reduces guesswork when replacing shutoffs or supply
components. If a valve is going into a drinking-water line, this certification should be treated as a baseline
requirement, not a premium feature.

Why is lead-free bronze better than standard brass for potable water valves?

Lead-free bronze offers a stronger compliance and corrosion story for potable systems because it is built to meet
current drinking-water requirements while holding up well in chlorinated municipal water. It reduces uncertainty
around wetted metal content and generally provides better long-term confidence than vague, low-cost alloy
descriptions.

The key issue is traceability. “Brass” by itself doesn’t tell you enough. In potable applications, you want a verifiable
alloy that aligns with the Safe Drinking Water Act lead-free rules and, ideally, carries NSF/ANSI 61 support.
Quality bronze bodies also tend to perform well under repeated thermal and pressure cycling. That doesn’t make
every brass valve inferior, but it does mean installers should be cautious about generic listings that don’t clearly
document alloy and certification. On any domestic water job, the safest move is to verify both the material and the
standard behind it.



What is the difference between a check valve and a backflow preventer?

A check valve is a one-way device intended to stop reverse flow mechanically. A backflow preventer is a code-
recognized assembly designed for specific hazard conditions, often with additional features such as testability,
shutoff valves, venting, or relief capability depending on the device type.

The distinction matters because plumbing codes and water authorities classify cross-connection risks by hazard
level. A simple check valve may be appropriate for certain equipment or system functions, but it does not
automatically satisfy local backflow requirements. Devices built to standards like ASSE 1024 or ASSE 1013 are
evaluated for cross-connection control in ways a basic check valve is not. If the question involves irrigation,
commercial kitchens, boiler makeup water, or municipal service rules, always confirm which assembly the
jurisdiction requires before installing anything.

What size backflow preventer do I need for a residential irrigation system?

Most residential irrigation systems use 3/4-inch or 1-inch backflow assemblies, but the correct size depends on
system demand, service line size, pressure loss, and local code requirements. Matching the device to actual flow
conditions is more important than copying the pipe size blindly.

Start with the irrigation design flow rate and available pressure, then review the manufacturer’s performance data
for the chosen assembly. Some jurisdictions require a specific device type, such as a pressure vacuum breaker or
reduced pressure assembly, based on hazard level and downstream conditions. Oversizing can hurt low-flow
performance, while undersizing can create pressure loss and nuisance issues. If you’re unsure, your irrigation
designer, licensed plumber, or local water authority can usually point you to the accepted sizing method for your
area.

How often do backflow preventers need to be tested and who can test them?

Many testable backflow preventers must be tested annually, though local rules can be stricter for high-hazard or
commercial installations. Testing is usually performed by a certified backflow tester recognized by the local water
authority or health department, not just any contractor with gauges.

Annual testing exists because springs, seats, checks, and relief functions wear over time even in systems that seem
to operate normally. A device can pass visual inspection and still fail under differential pressure testing. Utilities
often require results to be filed on approved forms, and some impose deadlines tied to account status or
occupancy classification. If you manage a commercial property, school, restaurant, or multifamily building, keep a
testing calendar and device inventory. Compliance problems often come from missed paperwork as much as
mechanical failure.

Do I need ASME certification on my water heater T&P relief valve?

Yes, in most code-compliant water heater applications, the temperature and pressure relief valve should carry the
proper ASME certification required for that service. The relief valve is a life-safety device, so using an uncertified
substitute can trigger code violations and create serious safety risk.

A T&P valve protects the tank from dangerous overtemperature and overpressure conditions. Residential and
commercial jurisdictions commonly require the valve to match the heater’s input, pressure, and temperature rating
while carrying the appropriate listing or stamp for the application. Inspectors check this because relief protection is
not optional. If you’re replacing a leaking or discharged valve, verify the set pressure, BTU capacity, probe length
where relevant, and code marking before installation. This is not a place to “make something fit.”



Where should a backflow preventer be installed on a residential water system?

A residential backflow preventer should be installed where it protects the cross-connection hazard before
contaminated water can move back into the potable system. Common locations include irrigation takeoffs, boiler
makeup lines, and certain appliance or treatment connections, depending on local code.

Placement matters as much as device selection. Some assemblies require specific orientation, drainage clearance,
freeze protection, test access, or elevation above downstream piping. For irrigation, local rules often specify
outdoor clearance, unions, and protection from flooding conditions. For indoor equipment, installers need enough
working room for testing and maintenance. Always confirm the local installation detail, because a correctly sized
device in the wrong location can still fail inspection or perform poorly.

Can I replace a ball valve or T&P relief valve myself, or should I call a licensed
plumber?

A capable homeowner can sometimes replace an accessible shutoff valve, but any work involving potable-water
certification, water heater safety devices, or required permits is usually better handled by a licensed plumber. Relief
valves especially demand exact matching, proper discharge piping, and code-aware installation.

The real issue is consequences. A poorly installed ball valve can leak inside finished walls or restrict flow if the
wrong pattern is selected. A misapplied T&P relief valve can compromise water-heater safety and fail inspection
immediately. In many jurisdictions, water-heater work, relief piping changes, and some backflow-related tasks fall
under permit or licensed-trade requirements. If there’s any doubt about pressure rating, certification, or discharge
configuration, bring in a pro. The labor cost is usually far lower than one preventable failure.

How does a 5-year warranty compare with the shorter coverage found on cheaper
valve lines?

A 5-year warranty typically provides a wider protection window than the 1- to 2-year coverage common on
lower-cost imported or lightly supported valve lines. That longer term matters because many real-world failures
show up after the first heating season, sediment cycle, or year of intermittent service.

Warranty length isn’t the only measure of quality, but it reveals manufacturer confidence. If a product line is
expected to survive municipal-water chemistry, pressure cycling, and normal field handling, the support policy
usually reflects that. For contractors, longer coverage can reduce awkward warranty arguments and protect
relationships with property owners. For facility managers, it lowers replacement budgeting uncertainty. Just
remember that warranty value depends on documentation, approved application, and accessible support, so keep
records from purchase through installation.

What should I check on a ball valve before installation?

Check the valve body markings, potable-water certification, pressure rating, port style, handle action, stem
stability, thread quality, and overall fit for the application. If any of those details are missing or unclear, don’t
assume the valve is acceptable simply because it looks substantial.

A good pre-install checklist catches the problems that cause most callbacks. Confirm NSF/ANSI 61 if the valve
touches drinking water. Verify the body alloy is clearly identified as lead-free. Cycle the handle to feel for
roughness or weak stops. Inspect threads for clean machining and make sure the valve pattern matches the
required service, especially if it sits near backflow or equipment isolation points. Finally, keep the packaging or
submittal data until the job is signed off. Good documentation closes the loop.



Conclusion

Quality in a ball valve is rarely hidden from a trained eye. It’s printed in the certifications. It’s felt in the handle. It’s
seen in the body markings, stem stability, full-port geometry, and pressure data. And when those details are right
before installation, everything after installation gets easier—fewer callbacks, cleaner inspections, and better trust
from owners and tenants.

Andre Molina didn’t change his process because a catalog told him to.

He changed it because one bad valve cost him $640, a delayed final, and a lesson he didn’t want twice. Since then,
his team has treated every shutoff, check, and cross-connection component as a specification decision, not a
commodity purchase. That’s the right way to think about commercial plumbing valves, residential shutoffs, and
every piece of hardware tied to water safety.

For contractors, facility teams, and serious homeowners, the smartest move is simple: inspect first, verify standards
second, install last. Do that consistently, and the right valve proves its value long before the system ever gets
pressurized.

Author Bio

Leilani Mercer is a facilities plumbing engineer with 13 years of experience overseeing water safety upgrades in
university and healthcare buildings across Richmond, Virginia. She holds a state-approved cross-connection
program management certificate and is known for building practical valve-spec review protocols that help
maintenance teams avoid repeat failures.


