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Executive Summary

A water meter is a 20-year revenue instrument, and every meter technology on the market — positive
displacement, multi-jet, and ultrasonic — is, at its core, a precision geometry device. PD accuracy depends
on micron-scale clearances between piston and chamber. Multi-jet accuracy depends on port geometry
and impeller alignment. Ultrasonic accuracy depends on an acoustic path length fixed by the meter body
itself. Whatever holds that geometry holds the calibration.

This paper makes a straightforward argument from established polymer and metallurgical science:
thermoplastic meter bodies are subject to time-dependent deformation under load and to chemical aging
of the material itself, while brass and stainless steel, at potable-water temperatures, are not — their
degradation modes are surface corrosion processes that are slow, well characterized, and addressed by a
century of alloy standardization. Body material is not the only determinant of long-term accuracy —
measuring-element wear affects mechanical meters of any construction — but it is the determinant the
buyer controls at specification. The consequence is that a polymer body introduces a degradation
pathway, and a long-term uncertainty, that a metal body simply does not have. The burden of proving
twenty-year dimensional and metrological stability properly rests on the polymer.

1. Metrology Depends on Geometry — and Plastic Holds Geometry on a
Clock

The decisive issue is creep. Thermoplastics under sustained stress deform slowly and continuously, even
well below their rated pressure. This is not a defect of any particular resin; it is intrinsic polymer behavior,
documented in every materials handbook. A meter body sits under constant line pressure for two
decades, with pressure cycling, water hammer, and thermal swings layered on top. Published creep data
for unfilled engineering thermoplastics commonly shows apparent-modulus reductions on the order of
30-50% over decade-scale load durations at ordinary service temperatures; glass-fiber reinforcement
substantially reduces the effect but does not eliminate it, and the manufacturers' own long-term
datasheets show the residual decline.
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Brass and stainless steel exhibit no measurable creep at potable-water temperatures: under sustained
load, their geometry does not relax. The load-bearing dimensions a metal body is machined to at year
zero are the dimensions it carries at year twenty.

For an ultrasonic meter, accuracy depends on a stable acoustic path: the calibration constant assumes the
as-built geometry of the body holding the transducers. Any time-dependent deformation of that structure
shifts the calibration by an amount that is design-dependent, grows with time under load, and must be
engineered against and verified — because in a polymer body it is not absent by nature, as it is in metal.
The measuring principle may have no moving parts; the measuring geometry is the body. For a polymer
PD chamber, creep and wear act together on piston clearances, and low-flow registration is the first
casualty — exactly where residential revenue lives. For a molded multi-jet, distortion of port geometry
and bearing seats shifts the jet balance the calibration depended on. To be precise about scope:
measuring-element wear degrades mechanical meters of any body material, and no body material
exempts a meter from periodic accuracy testing. The claim here is narrower and harder to dispute — a
metal body contributes no drift of its own, while a polymer body adds a body-driven drift term on top of
whatever the internals do. In mechanical meters that added term is silent, progressive, and in the utility's
disfavor: an under-registering meter generates no alarm and no work order — only unbilled water.

2. Treated Water Attacks Polymers from the Wetted Surface Inward

Potable water is not a chemically neutral environment for plastics. Chlorine — and chloramine especially
— oxidizes susceptible polymers at the wetted surface, creating an embrittled layer that microcracks
under pressure cycling and propagates over time. Susceptibility varies widely by resin: polyolefins and
acetals are well documented as vulnerable, while resins such as polyphenylene sulfide rank among the
most chemically resistant available. The point is therefore not that every polymer fails in chlorinated
water. The point is that polymer performance is chemistry-specific and must be qualified — resin by resin
— against each utility's disinfectant regime, at field temperatures, over field durations; and re-examined
if that regime changes mid-deployment, as disinfectant practice often does. Metals have water-chemistry
sensitivities of their own — dezincification of high-zinc brass in aggressive waters is the textbook case —
but the comparison is instructive rather than equivalent: the metal failure modes were identified
generations ago, are addressed by composition (the modern no-lead, high-copper meter alloys largely
design dezincification out) and by standardized grade selection (molybdenum-bearing 316 stainless for
high-chloride waters), and are codified in the specifications utilities already write. The polymer
qualification problem, by contrast, is re-opened with every resin formulation, every supplier change, and
every shift in disinfectant chemistry.

The history here deserves respect. The polybutylene and polyacetal plumbing failures of past decades —
materials that passed every short-term certification test of their era and then failed in the field at year ten
to fifteen, generating some of the largest product-liability settlements in U.S. construction history — are
specific to those resin classes and do not transfer automatically to modern engineering polymers. But they
are a documented precedent for the structural problem that does transfer: short-term certification
testing, by its nature, cannot demonstrate twenty-year performance, and the gap between the test and
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the deployment is carried entirely by the buyer. Copper alloys and stainless steel close that gap with more
than a century of documented service in chlorinated potable water.

Two clarifications keep the metal side of this comparison precise. First, on alloy composition: meter bodies
sold in the United States since the federal lead-free rule took effect in 2014 are no-lead copper alloys —
bismuth-copper and silicon-brass families with high copper and low zinc content — certified to NSF/ANSI
372 under the Safe Drinking Water Act's 0.25% weighted lead limit. “Lead-free” is therefore a legal
property of every compliant meter on the market, not a differentiator for composite construction; and
the same low-zinc chemistry that satisfies the lead rule largely designs out dezincification, the historical
selective-leaching concern, which the silicon-brass alloys resist inherently. Second, on stainless grade: 304
and 316 are not interchangeable in this service. 316's molybdenum addition gives it substantially greater
resistance to pitting and crevice corrosion in chloride-bearing water; 304, which lacks it, is the grade
behind most field accounts of stainless pitting under deposits and gaskets. A specification that says only
“stainless steel” has not yet specified corrosion performance — the grade, matched to the utility's chloride
levels, is the specification.

3. Heat and UV Compound Every Polymer Weakness

Polymer creep rate, oxidation rate, and embrittlement all accelerate with temperature, following
Arrhenius kinetics — as a working rule of thumb, reaction-driven aging roughly doubles for every 10 °C
(18 °F) of sustained temperature elevation. Deep meter sets are thermally moderated by the ground, but
shallow pits, above-grade settings, and hot-climate service in regions like Texas and Oklahoma expose
meters to sustained elevated temperatures that materially accelerate polymer aging relative to the
laboratory conditions certification data is generated under. UV exposure during staging, installation, or
above-grade service adds photodegradation — chain scission, chalking, and embrittlement — that metals
do not experience.

The accelerated-aging tests used to certify plastic bodies typically run for weeks. The deployment runs for
decades, and polymer chain scission is cumulative and irreversible. Metal bodies carry no equivalent
thermal-aging clock: time at potable-water temperatures does not change the stiffness or dimensions of
brass or stainless steel. Their degradation modes are corrosion-driven, progress slowly, and are managed
through alloy selection — a fundamentally different and better-understood risk than chemical aging of
the structural material itself.

4, Plastic Fails Suddenly; Metal Fails Gracefully

The failure mode matters as much as the failure rate. The characteristic failure mode of aged polymer is
brittle fracture: embrittlement accumulates invisibly in the material, and the body is fine until it isn't — a
flooded meter pit, an interrupted service, a liability claim. Metal is not immune to sudden failure; brass
can split in a hard freeze and, in ammonia-rich environments, is subject to stress-corrosion cracking. It is
also fair to note that some modern no-lead bismuth alloys give up a measure of ductility relative to the
leaded brass they replaced — but the comparison stays lopsided: even the least ductile no-lead casting
alloys retain elongation an order of magnitude beyond glass-filled PPS, which fractures at roughly one to

rg3meter.com | Longview, Texas Page 3



RG3 Meter Company White Paper

two percent strain. The asymmetry is not 'sudden versus never' — it is predictability. Metal degradation
follows corrosion chemistry that is visible, inspectable, and modeled by a century of water-works
experience: wall thinning and weeping joints announce themselves in routine reads and field checks.
Polymer embrittlement offers no such warning; the material's condition cannot be assessed in the field,
and the first symptom is the fracture.

For a utility amortizing an AMI deployment over twenty years, the difference between a material whose
aging can be observed and planned around and one whose aging is hidden until failure is the difference
between a predictable capital plan and an unbudgeted failure curve — one that steepens precisely as the
fleet ages past the point where the polymer's certification data ran out.

5. Accuracy Standards Are Pass/Fail at Installation — Physics Governs
Afterward

AWWA C700-series accuracy standards certify a meter's performance on the test bench at acceptance.
They are not a warranty of in-service performance, for any meter — which is why sound utility practice
includes periodic accuracy testing regardless of construction. The material question is what each body
contributes to the drift budget between tests. A machined brass or stainless body is dimensionally the
same structure at year twelve that it was at acceptance; whatever accuracy change occurs in a metal-
bodied meter comes from its measuring element, a known and testable quantity. A polymer body adds
its own term — creep, surface aging, thermal history — on top of the measuring element, and no property
of the polymer guarantees that added term stays negligible across the deployment.

This applies across technologies. The frequent claim that ultrasonic meters have “no moving parts” and
therefore no wear mechanism quietly assumes the geometry holding the transducers is permanent. In a
polymer body, that assumption is exactly what two decades of creep and aging put to the test. The
measuring principle may be solid-state; the measuring geometry is not.

6. “Premium Composite” Does Not Escape the Physics

Some vendors answer this argument by pointing to high-performance engineering resins — most
commonly glass-fiber-reinforced polyphenylene sulfide (PPS) — and noting, correctly, that these materials
sit well above the acetal and polybutylene class in creep resistance and chemical inertness. The distinction
is real, and specifying engineers should give it fair weight. It does not, however, change the conclusion. It
only changes the rate.

Creep is reduced, not eliminated. Even glass-filled PPS has a finite, published creep-modulus decline over
decade-scale load duration; the manufacturers' own datasheets show it. Stainless steel and brass exhibit
none at potable-water temperatures. For an instrument whose accuracy is its geometry, “less drift” is still
drift — and the relevant question for a spec engineer is why a 20-year revenue instrument should accept
any. Polymer pressure and temperature ratings are likewise time-at-temperature dependent in a way
metal ratings are not: a composite body's 250 PSI rating is a statement about the material as molded, not
the material at year fifteen in a hot meter pit.
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Rigidity comes at the price of brittleness. High-modulus filled resins like PPS are notch-sensitive and have
low impact resistance relative to metals. Molded connection threads under wrench torque are a
recognized crack-initiation site; installation over-torque, handling impact, and water hammer all act on a
material whose failure mode is fracture rather than the gradual, visible distress that precedes most metal
failures. The stiffer the resin, the more brittle the break.

The vendors' own product ladders are instructive. Composite-body manufacturers consistently structure
their catalogs the same way: composite where unit-price pressure is highest, and brass or stainless flow
parts on commercial and district meters — where the loads, the revenue per meter, and the cost of a
failure are larger. Several offer stainless variants of the same residential meter alongside the composite
version. The standard explanation is that larger meters require metal for structural reasons: pipe loads,
installation torque, pressure surge. That explanation concedes the premise. It acknowledges that
composite is specified only where the structural margin is believed sufficient — and that belief rests on
extrapolated, time-dependent material data, while the metal options provide the margin as an inherent
property. The specifying utility is entitled to ask why a residential pit, with its own freeze cycles, ground
movement, and installation torque, deserves the smaller margin.

7. The Lifecycle Economics Follow Directly

A meter is a revenue instrument first and a plumbing component second. The arithmetic is illustrative but
instructive: across a typical residential account, a sustained one-percent under-registration over a
deployment compounds to a revenue loss that exceeds the unit-price difference between a composite
and a metal body many times over. In mechanical meters, the body-driven mechanisms above — creep
opening clearances, distortion of port geometry — push registration specifically downward in the low-
flow ranges where residential revenue concentrates. In ultrasonic meters the direction of body-driven
drift is design-dependent, but the direction is beside the point: drift in either direction is a departure from
the accuracy the utility specified and paid for, and uncompensated drift in the utility's favor becomes a
customer-billing and public-trust problem rather than a revenue problem. The plastic meter is cheaper at
the purchase order; every body-driven point of drift thereafter is paid for by someone.

Utilities evaluating composite or polymer-bodied meters should ask vendors five specific questions: What
is the resin, and what is its published creep modulus at a ten-year load duration? What is the chloramine-
resistance data, at field temperatures, beyond standard short-term certification? Which components of
the pressure boundary and measuring geometry — not merely the transducer mounts or internals — are
metal? Where stainless construction is offered, which grade — 304, or molybdenum-bearing 316 — and
how does it match the utility's chloride levels? And if the composite body truly holds accuracy and integrity
for twenty years, why does the same catalog offer brass or stainless construction on the larger and
commercial sizes?
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Conclusion

Metal bodies hold the geometry that holds the accuracy. A brass or stainless body contributes no drift
and no aging clock of its own, and its water-chemistry risks are solved problems — codified in alloy
standards utilities have specified for generations. Whatever a metal-bodied meter does at year twenty is
determined by its measuring element, a known and testable quantity. A polymer body adds a time-
dependent term to the geometry, the material chemistry, and the failure behavior, and asks the utility to
carry the gap between short-term certification and a twenty-year deployment. That is a trade some buyers
may accept with full information. RG3's position is that a revenue instrument should not have to make it
— which is why we build with metal, and why specifying engineers who intend their accuracy
requirements to survive the deployment should specify the material whose stability is a property, not a
projection.

About RG3 Meter Company

RG3 Meter Company is a family-owned manufacturer of water and gas utility metering solutions
headquartered in Longview, Texas, with roots in the utility industry dating to 1950. RG3's product line
includes residential and commercial water meters, a 450 MHz FCC-licensed Fixed Network with AMR/AMI
endpoints, a multi-network endpoint that combines a 450 MHz network with multiple cellular networks,
and TeslaNet meter data management. Learn more at rg3meter.com.
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