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Lead-Free Fishing
Sinkers Summary

New Environmental Technology
for Small Business (NETSB)
Project Summary

NETSB, a program developed by the lowa
Waste Reduction Center (IWRC) at the
University of Northern lowa, strives to
increase the use of new environmental
pollution prevention technology by small
business, resulting in measurable
environmental and economic benefits.

When choosing which technologies to test,
the IWRC recognized three key areas of
consideration: environmental criteria,
economic measures and small business use
feasibility. The equipment should have a
positive impact on the environment, such as
pollution prevention or energy savings. The
technology should be evaluated considering
capital costs, operational costs and return on
investment. And finally, the equipment should
be applicable in a small business
environment.

In 2006-2007, the IWRC placed several types
of potential pollution prevention
technologies at small businesses throughout
lowa including: soy-based metal working
fluids, RASERS heat reclamation equipment,
lead-free fishing sinkers and Green Earth®
dry-cleaning solvent alternative.

NET B_ gﬁlvi‘llilnB“ligi'llll(I}nsesmal Technologies for ‘

New Environmental Technologies for Small Business, of the lowa Waste Reduction Center at the University of Northern lowa, is funded through the
US EPA Region 7 grant number X-98753501-0. For more information contact the IWRC at 319-273-8905 or www.IWRC.org/NETSB




December 2007

Small Business Placement
Descrintion

NETSB at the IWRC in partnership with staff
from the Material Innovation Service at the
University of Northern lowa worked with a
small mold manufacturing company to find an
alternative to lead fishing sinkers. The
manufactured molds are sold directly to
consumer fishing enthusiasts who then
create sinkers themselves usually using lead,
without any environmental controls. The
sinker molds currently manufactured only
handle the traditional lead/tin mixture.

The facility was interested in investigating a
lead-free alternative for the sinkers so fishing
enthusiasts will have a healthier and more
environmentally friendly option when making
sinkers. Several trials were conducted using
different metal combinations until a lead-free
formulation with minimal process changes
was determined.

Technology Description

Nearly 2,500 metric tons of lead is used per
year in the United States to produce fishing
sinkers. It’s estimated that anglers lose
nearly 500 tons of lead fishing sinkers to
freshwater lakes and rivers every year.'

In this NETSB project, IWRC staff, in
conjunction with staff from the Material
Innovation Service at the University of
Northern lowa, tested several metal
combinations to find a suitable lead-free
alternative for the fishing sinkers made using
molds manufactured by the test facility.
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The following eight metal combinations were
tested in addition to hard lead as a control:

* Pewter (McMaster Car);

* Tin (Brand B);

* Pennies (92% zinc, 8% copper);

* Pewter (Johnson Mfg. Item #550);

* 90% tin, 10% bismuth;

* 95% tin, 5% bismuth;

* 85% tin, 15% bismuth;

* 90% Tin (Brand B), 10% bismuth.

Environmental Background

Many fishing sinkers are lost during use.
When ingested, lead sinkers cause lethal lead
poisoning to many aquatic fowl. Species of
special concern are shallow feeding birds
such as diving and surface feeding ducks,
loons, wading birds (herons, cranes, egrets)
and shoreline feeders like geese. Lead-
poisoned birds may loose their ability to
walk and fly and eventually die.” Lead
poisoning accounts for 20-30% of adult loon
mortality in areas where recreational angling
is prevalent.'

A number of states have placed limits on the
use of lead fishing sinkers weighing less than
| ounce’

Health Background

Many anglers produce their own lead sinkers
at home, an activity that can expose
individuals and family members to airborne
lead particles or vapors.When melted, lead
develops small particles that can easily
spread throughout the house. These
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particles can stick to everything from dust
and furniture to the walls and even stuffed
animals.

Children are most susceptible to the harmful
effects of lead. Lead dust that settles on the
floor or on small objects is transferred to

hands and then into the mouth and the body.
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Lead can cause brain and nerve damage,
delayed growth in children, and reproductive
problems and high blood pressure in adults.*

POLLUTANT REDUCTION OUTCOMES
Table | (on the following page) summarizes
the testing of eight metal combinations and
the results. The facility also performed a
control test using hard lead.

After the eight tests, it was determined the
best combination was 90% tin, 10% bismuth,
heated to 700° F. These parameters were
suggested to the testing facility.

TECHNOLOGY ACCEPTANCE AND
USE OUTCOMES

The facility was satisfied with the study
results. They are pleased to be able to offer
criteria for making lead-free fishing sinkers to
their clients.
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iataks) Mholds Tarmnp Fasults
Pewter Ultra Minnow Nig - 500°F Too cool 1o fll cavity.
B S e Fillad larger cavities with
larminations did not Al smaller cavities,
Poison Tail Jig -
il ldain Filledl cavities with laminations.
Tin
(Brand B) Lltra Minmow lig - &00°F Foured well, lightweight,
2.3, 40z
Polson Tail Jig -
1/8,1/4,3/8
Pennises Littra Minnow Jig - FOORE Too cool to fll cavity.
922 Finc, 2, 3 40z
&% copper Paison Tail Jig - 1000°F Poor fluidity, too much slag, adhered
148,14, 378 to pouring equipment.
Pewter Roundhead Jig - FO0RF Toa cool to fill cavity,
{Johnson Mifg. Assorted sizes
#550) Weedless Foothall - 1000°F  Poor fluidity, too much slag, adhered
Assorted sizes o pouring ecuiprment.
90 tin, Roundhead Jig - FO0RF Pored well, difficulty braaking sprue.
1024 bisrnuth Assorted sizes
Weeadless Football -
Assorted sizes
5% tin, Roundhead Jig - TOORF Pauwred well, difficulty breaking sprue.
5% bismuth Assorted sizes
Weedless Football -
Assorted sizes
85% tin, Reundhead Jig - FO0F Very brittle, swells in mold, difficult
1522 bisrnuth Assorted sizes 1o release,
Weeadless Football -
Assorted sizes
0% tin, Roundhead Jig - FO0eF Pourad well, released well,
1094 bismuth Assorted sizes sprue broke with moderate force.
Weedless Foothall -
Assorted sizes

Table |: Metal Testing Combinations and Results for Lead-Free Fishing Sinker
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ACRONYMS USED IN THE CASE
STUDY ' “Fishing Lead Free — A Regulatory Proposal.”

Environment Canada.
http://www.pca.state.mn.us/oea/reduce/leadfr
ee-canada2005.pdf.

EPA ....Environmental Protection Agency

IWRC ...lowa Waste Reduction Center

? “Lead Fishing, Sinkers and Animals.” United
States Environmental Protection Agency,
Anglers and Aquatic Resources Protection.
http://www.epa.gov/owow/fish/animals.html.

NETSB..New Environmental Technology
for Small Business

* “Lead in Fishing Tackle.” American
Sportfishing Association, Government Affairs.
http://www.asafishing.org/asa/government/lea
d in_tackle.html.

* “Humans and Lead Fishing Sinkers.” United
States Environmental Protection Agency,
Anglers and Aquatic Resources Protection.
http://www.epa.gov/owowwtr | /fish/humans.h
tml.
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