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POSITION PAPER
CSSB 498 (Fin)(TITLE AW)

Title

An act relating to certain plumbing installations and repairs;
and providing for an effective date.

Effect of the Bill

The bill would amend Department of Labor statutes to ban the use
of lead solders and fluxes in installation of new water systems
and repair of existing water systems.

Department position

The Department supports the bill. The bill would implement a key
pro/ision of the federal Safe Drinking Water Act Amendm "its,

passed iIn 1986.

Use of lead solder in drinking water systems is a leading cause
of elevated lead levels iIn drinking water.

Lead has extremely adverse effects on persons exposed to it.
These effects range from acute swelling of the brain and seizures
at high blood levels to symptoms such as fatigue, loss of
appetite, or abdominal pain at low levels. Lead is known to
damage the digestive system, reproductive system, gastro-
intestinal system, and kidneys. It also interferes with the
blood-forming process and exposure has been related to increased
miscarriages. Lead accumulates in the human body and has no
beneficial uses in the body. Young children and fetuses are at
highest risk because they absorb a higher percentage of the lead
to which they are exposed than adults do.

Individuals who are exposed to lead in water have been shown to

have increases in blood lead levels. Lead solder in plumbing has
been identified as the most significant source of lead in
drinking water. Lead in raw water 1is rare.

In Alaska, high lead levels have been found in drinking water
systems in St. Michaels, Gambell, Shishmaref, Point Hope, Point



Position Paper SB 498 2 April 28, 1988

Lay, Barrow, Nuiqgsut, Atquasak, Wainwright, Fairbanks, Birch
Creek and Mekoryuk due to corrosive water in contact with lead
solder. The problem could be expected in most water systems
using surface water and in some systems using ground water. No
comprehensive testing for lead in distribution systems has been
done. The North Slope Borough has imposed a ban on the use of
lead solders and fluxes.

The federal Safe Drinking Water Act was amended in June, 1986 to
include a new section 1417 titled "Prohibition on Use of Lead
Pipes, Solder, and Flux."™ This section bans the use of solder
and flux containing greater than 0.2% lead and pipes and pipe
fittings containing more than 8.0% lead. The Act requires that
states with primacy iIn the drinking water program implement this
requirement. In Alaska, the Department of Environmental
Conservation has primacy for the drinking water program.

The most effective way to ban use of lead fluxes and solders 1is
to do so in conjunction with laws and regulations that govern
plumbing. Under Alaska law, this requires an amendment to Title
18, the statute pertaining to the Department of Labor. Both the
Department of Environmental Conservation and the Department of
Labor support this change.

Alternative tin solders are available and are preferable to lead

solders in terms of strength. Material unit cost is slightly
higher, but less solder is used so that overall cost is
equivalent. Initial education will be needed to help industry

address the change of requirements.

Department of Environmental Conservation
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Offered: 4/25/88 5-2102B
Referred: Rules

Original sponsor: Labor find Commerce.Committee

IN THE SENATE BY THE FINANCE COMMITTEE
CS FOR SENATE BILL NO. 498 (Finance)(title am)
IN THE LEGISLATURE OF THE STATE OF ALASKA
FIFTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act relating to certain plumbing installations
and repairs; and providing for an effective date.”

BE IT ENACTED BYTHE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 18.60.705 is amended by adding a new subsection to
read:

(b) Notwithstanding (&) of this section, the use of a pipe or
pipe fitting containing more than 8.0 percent lead, or of solder or
flux containing more than 0.2 percent lead in the installation or

repair of a public water system or in the installation or repair of
plumbing of a residential or nonresidential Tacility that provides
water for human consumption is prohibited. This subsection does not
apply to the use of leaded joints necessary to repair cast iron pipe.
* Sec. 2. AS 18.60.740(1) 1is repealed and reenacted to read:
(1) ‘'code" means the code adopted under AS 18.60.705(a) as
amended by AS 18.60.705(b).
* Sec. 3. APPLICABILITY. Section 1 of this Act applies to the instal-
lation or repair of a water system or plumbing begun on or after the effec-
tive date of this Act.

* Sec. 4. This Act takes effect immediately under AS 01.10.070(c).

SB0498¢C -1- CSSB 498(Fin)(title am)
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POSITION PAPER
CSSB 498 (Fin)(TITLE AV)

Title

An act relating to certain plumbing installations arid repairs;
and providing for an effective date.

Effect of the Bill

The bill would amend Department of Labor statutes to ban the use
of lead solders and fluxes in installation of new water systems
and repair of existing water systems.

Department position

The Department supports the bill. The bill would implement a key
provision of the federal Safe- Drinking Water Act Amendments,
passed in 1986.

Use of lead solder in drinking water systems is a leading cause
of elevated lead levels in drinking water.

Lead has extremely adverse effects on persons exposed to it.
These effects range from acute swelling of the brain and seizures
at high, blood levels to symptoms such as fatigue, loss of
appetite, or abdominal pain at low levels™ ~LeadJ”s known to
damage the digestive system, reproductiveM"systaim™i gastro-
intestinal system, and kidneys. It also interferes with the
blood-forming process and exposure has been related to increased
miscarriages. Lead accumulates in the human body and has no
beneficial uses in the body. Young children and fetuses are at
highest risk because they absorb a higher percentage of the lead
to which they are exposed than- -

Individuals who are exposed tc” 1 ~afe”~frT"een shown to
have increases in blood lead levels. Lead p lumbing has
been identified as the most significant

drinking water. Lead in raw water 1is rax



Position Paper SB 498 2 April 28, 1988

Lay, Barrow, Nuigsut, Atquasak, Wainwright, Fairbanks, Birch
Creek and Mekoryuk due to corrosive water iIn contact with lead
solder. The problem®could be expected in most water systems
using surface water and in some systems using ground water. No
comprehensive testing for lead iIn distribution systems has been
done. The North Slope Borough has imposed a ban on the use of
lead solders and fluxes.

The federal Safe Drinking Water Act was amended in June, 1986 to
include a new section 1417 titled "Prohibition on Use of Lead
Pipes, Solder, and Flux.'" This section baas tha.use-of solder
and fiux containing greater than 0.2% lead and pipes and pipe
fittings containing more than 8.0% lead. The Act requires that
states™with primacy in the drinking water program implement this
requirement. In Alaska, the Department of Environmental
Conservation has primacy for the drinking water program.

The most effective way to ban use of lead fluxes and solders is
to do so in conjunction with laws and regulations that govern
plumbing. Under Alaska law, this requires an amendment to Title
18, the statute pertaining to the Department of Labor. Both the
Department of Environmental Conservation and the Department of
Labor support this change.

Alternative tin solders are available and are preferable to lead
solders in terms of strength. Material unit cost 1is slightly
higher, but less solder is used so that overall cost is
equivalent. Initial education will be needed to help industry
address the change of requirements.

Department of Environmental Conservation
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TOXIC SUBSTANCES FACT SHEET
LEAD IN DRINKING WATER

State of Washington dat& August 1987

GENERAL INFORMATION ABOUT LEAD

Everyone has some exposure to lead. Lead from automobile exhaust and
industry are the major sources for contamination of air, water and soil.
People who live in cities are exposed to more lead than those who live in
rural areas. Lead enters the body through breathing (Inhalation) or eating
(ingestion).

Lead poisoning can cause a variety of symptoms such as loss of appetite,
fatigue, crankiness and anemia (low blood count). Because these symptoms
can resemble the flu - lead poisoning cam sometimes be unrecognized. The. _
early symptoms of lead poisoning are reversible and complete recovery 1s
possible. However, 1f lead poisoning progresses - symptoms become more
severe and permanent damage may occur to the blood, nervous system, kidneys,
brain and sex organs. A person can be tested for lead poisoning by having
a blood sample taken for a blood lead level.

Lead poisoning 1s especially dangerous foir young children and the unborn
babies of pregnant women.

In Washington State, no cases of elevated blood lead levels or lead
poisoning have been linked with lead 1n drinking water. Cases which have
occurred have been associated with: pottery contaminated with lead;
certain occupations which have high lead exposure; children who eat

dirt contaminated with lead from highly industrlakKzed areas near freeways
and busy streets; or children exposed to lead dust brought into the home
on their parents®™ work clothes.

LEAO IN DRINKING WATER

Studies have been done to analyze drinking watsr for lead*- ..These studies
show that for public water systems the lead content of th* wtttr delivered
to the homeowner is higher at the faucet Ini the-home~hwrt$eTead content
where the water originates. This indicates that thenead”tj”ptcled up"” in
the household plumbing system. This 1s most likely to-occ™-when- there is
water low in mineral content (soft water) or tha™watjjg-jtSIKj.dlc. These
conditions can~cause lead to leach from lead pipeff;eii‘l>8#;S$M ng
materials into the drinking water.

Even though adults and children are exposed to some lead through drinking
water - the major source of lead comes from food. In fact 1t appears that
the average lead intake from drinking water is about 1/10 of that obtained
from an ordinary diet.
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by Stim Justice

Lead in Alaskan Village W ater Systems

High lead concentrations have been discovered in the water
systems of the four remote villages of St. Michael, Birch Creek,
Gambell and Shishmaref. This paper covers preliminary find-
ings by the state, federal, and local agencies involved, for the
purpose of alerting engineers to the problems and how they
may best be avoided.

The problem was discovered during a sampling program to
assess water quality in rural Alaska, conducted jointly by the
State Village Safe Water Program, the Alaska Department
of Environmental Conservation (DEC), and the federal
Public Health Service (PHS). Under this program water sam-
ples are collected by the PHS sanitarians and mailed to the
DEC lab in Douglas. The lab analyzes the samples for 11 toxic

elements (arsenic, barium, cadmium, chromium, lead, mer-

cury, selenium, silver, sodium, fluoride, and nitrate) and the
13 aesthetic and operational parameters, inching iron,
manganese, calcium, magnesium, potassium, chlor:de, sulfate,
carbonate alkalinity, total filterable residue, pH, turbidity,
color and conductivity. The results are then distributed to the

agencies involved in water programs.

ST. MICHAEL

St. Michae' is a village of 206 Eskimo people on the south
shore of Nowon Sound, 125 miles southeast of Nome. The
situation there best illustrates the problem, so this paper
covers it in some detail. On July 20, 1970, Ray Van Ostran,
PHS sanitarian, collected two samples in St. Michael. The

raw water sample showed no lead, but the sample collected from

Stan Jstice is an environmental engineer who worked for the Alaska Department o f Environmental Conservation for the past
year, directing the regional drinking water program. He has an M .S. from the University of Alaska and spent two yean as a Peace

Corps volunteer constructing water systems in Nepal

Th« Northern Engineer, Vol. 13, No. 1 .Spy-fn? |/



Lake 0.0 mg/1

8IA Kitchen 0.18 mgl/l
Kitcnen (Initial) 0.26 < /I
Kitchen (Flushed) 0.07

BIA Mop Sink 0.35 mg/1
Library Fountain  0.33 mg/1
Old School Sink 0.24 mg/1
Pumphouta Sink  0.46 mg/1

(little ute)
Watering Point 0.01 mg/1

(high ute)

Figure 1. St Michael water system showing locations of water samples and' lead values.

the Bureau of Indian Affairs school
showed 0.18 mg/l, over three times the
0.05 mg/l limit set by the Environmental
Protection Agency.

The water source consists of a shallow
lakj located 3% miles from town across
wet tundra. Attempts have been made to
locate a ground water source for the
village, but to date all test wells have
produced salt water. The water transmis-
sion line is four-inch diameter portable
aluminum irrigation pipe. The line is
assembled twice a year and gasoline-
powered pumps are used to supply the
water treatment plant The treatment
scheme consists of pressure sand filtra-
tion,
hypochlorite) chlorination and fluorida-

HTH (the trade name for calcium

tion. The treated water is stored in the
100,000 gallon PHS wood stave tank
adjacent to the plant and a 150,000
gallon steol tank at the BIA school. The
PHS distribution system consists of a
watering point and a sink in the pump-
house. The watering point is the primary
source of water for the village. The BIA
tank provides water to the school at

12

various taps, water fountains, lavatories
and the kitchen.
tems are constructed primarily of copper
pipe joined by soldered joints. Water

is heated by oil-fired boilers via heat

Both distribution sys-

exchangers and circulated by pumits.

Additional samples were collected on

. -varioue dates and locations to determine

the source of the lead (Fig. 1). The raw
water contained no lead, so we knew the
lake was not the source. Lead contents
in thr samples from the storage tanks
were ..- also, which eliminated tank
coatings and the treatment process as
the lead source. All the high lead samples
were from various points in the distribu-
tion system. The lead concentration was
highest in the water taps with low use,
such as the drinking fountains. We also
noted a dr> in lead concentration be-
tween the initial water from the kitchen
tap and a sample taken after flushing
the tap for five minutes. All this indicated
a possible corrosion p.oblem in l/ie dis-
tribution system. Investigation established
that the pipes had been joined with solder

containing 50% lead, a standard construc-

tion technique, and inspection of some
open pipes revealed a splattering of solder
on the inside of the pipe.

Water Pipe Corrosion

Several indices are available for quanti-
fying the tendency of water to corrode
pipe materials, but one of the easiest to
use is the Aggressive Index (Al).1'*'~ The
formula for calculating the Al is

Al = pH + log (Ca x Aik)

where Ca is the calcium concentration
expressed as mg/l CaCO” and Aik is the
alkalinity also expressed as mg/l CaCO-j.
The scale below is used to interpret the

figures:
AK10 highly aggressive
10 < Al < 12 moderately aggressive
Al > 12 not aggressive

Tests of the St. Michael

showed Als from 65 to 8.5, woll within

raw water

the highly aggressive range. This indicates
that the source water is derived from rain
and snow melt which has not contacted
earth minerals.

Tho ..orthem Engine*f, Vol 13, No. 1



Corrosion in a lead-copper-water sys-
tem is similar to a galvanic battery. The
copper acts as the cathode, lead the
anode and water the medium for trans-
porting the charged particles. Lead in this
system is a sacrificial anode, releaiing lead
ions into solution. This will not occur
with ha-d, non-aggressive waters due to
the layer of calcium carbonate which
builds up on the pil ¥ walls.~

Literature indicates that high lead his-
torically has been a problem in soft water
areas of the 'lower 48' (Boston), Scot-
land and northern England. In some areas
water is distributed in lead pipes and even
stored in lead-lined cisterns. Other in-
stances have been documented in which
copper pipes joined with lead solder have
raised lead concentrations in soft wa-
ter.
contribute to the

Several factors

acuteness of the problem in rural Alaska.

1) Soft surface water sources are often
the only ones available due to the
presence of permafrost or of saline
aquifers.

2) Water use is low, so contaminant
concentrations build up instead of
being flushed away.

3) To prevent pipe freezing the water
is usually heated and pumped
through circulation loops. Heat and
higher water velocity contribute to
corrosion.”

BIRCH CREEK

Birch Creek is a small Athabascan vil-
lage south of Fort Yukon, where the PHS
has recently completed a new water
system similar to that at St. Michael. The
water source is Birch Creek, whicn has an
Al of 10.3 to 11.6, or moderately aggres-
sive. Again, the only lead found was in
the distribution system, with the river
source, water tank, added chemicals and
even surrounding soils showing little lead.
Literature indicates that new water sys-
tems have lead values higher than do ones
five years old; since the Birch Creek sys-
tem was completed recently, lead values
may decrease as the system ages.

OTHER VILLAGES

Gambell
b~en sampled, so

and Shishrmref have only
little data
Check samples are being

recently
are available.
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collected to determine the extent of the
problem in those villages.

HEALTH IMPLICATIONS

Lead poisoning is a disease long recog-
nized for its ability to cause weakness,
anemia and

depression, constipation,

paralysis. Young children are partic-
ularly susceptible. For this reason the
lead limit in drinking water has been set
at 0 05 milligrams per liter by the Fed-
eral Environmental Protection Agency.”
Health aspects of the investigation
have been conducted by the state epi-
John Middaugh. He
collected blood samples from the resi-
Birch Creek and

protoporphyrin

demiologist, Dr.

tested for
(EP), an

enzyme which changes rapidly with in-

dents of
erythrocyte

crease in lead consumption. EP is used to
indicate potential health problems prior
to the onset of serious symptoms. All
samples were well within acceptable
limits, with the highest value being from
Dr. Middaugh himself. The blood test
results are inconclusive tests of the health
hazard from the water system, because
many of the people have reverted to
drinking river water because of the lead
reports. Further blood tests will be done
to determine if the high lead concentra-

tions are affecting human health.

SOLUTIONS

The solution to the lead problem is
relatively easy for future installations. In
planning for new facilities, water samples
are. commonly collected from possible
sources to determine

palatability. It is a simple matter to check

potability and

the Aggressive Index as well. When cor-
rosive waters can not be avoided, pipe
and fitting materials can be selected to
prevent contamination. For example,
copper pipe with threaded joints or cor-
rosion-resistant plastic pipe could be
used.

For existing facilities it is usually not
economically feasible to replace all the

piping. Other possible solutions include:

1) Install a second distribution system
made of corrosion-resistant materi-
als and sized to serve only the drink-
ing water needs.

2) Install chemical addition equipment
for adding lime, sodium hydroxide,

phosphates, or other corrosion
inhibitors. (The problem with this is
that corrosion control requires care-
ful analytical control, control which
may be difficult to obtain in re-

mote villages.)

3) An alternjr’ :ou;ce of water could

~

Oe developed to avoid extremely
soft surface waters. *

CONCLUSIONS

We know that lead limits are being
exceeded in some village water systems.
No high lead values have been noted in
non-soft water areas. We are fairly certain
that soft corrosive waters are attacking
the lead solder at the copper sweat joints.
Investigations are continuing to determine
the extent of the problem and the effects
on human health, and solutions are being
tried to mitigate the problem.

REFERENCES

1Milletto, James R., Arthur F. Hammonds,
Michael F. Pansing, Edward C. Hansen
and Patrick J. Clark. 1980. Aggressive
water; assessing the extent of the prob-
lem. J. American Water Works Associa-
tion, may. pp. 262-66.

~Merrill, Douglas T. and Robert L. Sanks.
1977. Corrosion control by deposition
of CaCOg films; a practical approach
for plant operators. J. American Water
Works Association,

November, pp.

592-99.

~Kemmer, Frank N. 1979. The Nalco
Water Handbook. McGraw-Hill. 799
PP.

4Jorling, Thomas C. 1979. Amendments
to the National Interim Primary Drink-
ing Water Regulations. EPA Memoran-
dum. 23 pp.

~National Academy of Sciences. 1977.

Drinking Water and Health. Safe
Drinking Water Committee. 939 pp.

~Cecil, Russell L and Robert F. Loeb.
1951. A Textbook of Medicine. W.B.
Saunders Company. 1553 pp.

~Center for Disease Control. 1978 (April).

- Preventing Lead Poisoning in Young
Children. U.S. Public Health Service.
7 PP. *

13



NHSIfINC.
805 Goethals Drive « Richland, WA 99352 « (509) 943-0802

a subsidiary ol Hanford Environmental Hez.1h Foundation

WATER ANALYSIS AND EVALUATION FOR

COMMUNITIES OF THE NORTH SLOPE BOROUGH

NOVEMBER 1933

fFfsesv®
JAN 0 913'4

rs>7 OF EMVBONWH*1*1

NJtO

FOR
PACIFIC MANAGEMENT & ENGINEERING CORPORATION
ANCHORAGE, ALASKA



TABLE OF CONTENTS

EXECUTIVE SUMMARY

PURPOSE

SCOPE

METHOOOLOGY

RESULTS AND DISCUSSION
Lead Contamination
Cooper Contamination
Water Corrosivity

Solder Content

COMMENTS

RECOMMENDAT IONS

PHOTOGRAPHS
APPENDICES
Appendix 1 - Description and Analytical Results of
Water Samples
Appendix Il - Description and Analytical Results of

Solder Samples



BFffI&rnvE s

Lead was present above backgsflgMAMn. in the-water”systems™"of all
comnunities visited except™«™5-ia™Atfalt4uvuk Pass; selected sam-
ples in Point Lay, Nuiqsut, and 8arrow indicated lead contamination
in excess of permissiole limits established by the EPA and ADEC.
With the exception of water from a relatively deep well at Anaktuvuk
Pass, all communities had water supplies that were moderately to
highly aggressive (corrosive). Solder samples collected from the
water systems iIn each cc.nmunity indicated lead contents in excess of
50 percent. Less than one-fifth of the solder samples collected
indicated lead content of less than 10 percent. The use of copper
piping with soldered joints was the standard materia” of construc-
tion for the water systems observed during the survey.

An acute health hazard requiring emergency corrective actions 1is not
deemed to exist; however, recommendations are provided to minimize
the potential Tfor health impact until permanent control of water
quality can be acnieved. Health risks that might be suggested as
potentially resulting from chronic consumption of water supplies, if
corrections were not made, can be readily avoided. The corrosive
tendency of the water has, or will, present significant impact on
the maintenance requirements for the water systems of concern.

Immediate attention is warranted for developing a timely action plan
for 1improving the water quality provided in the villages of the
North Slope Borough.
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NOKm SLOPE BOROUGH LEAD STUDY StMMARY

1 Flushed or 1 Lead mg/I
Date 1 Sarrple Location 1 Unflushed 1 (limit .05 mg/1)
XHXXXXXX XXX XX KKXX XXX XXX XMIKKKXX XXX XXX XXX KKK KKKKKKXXXXMEX XX KX XXX XXX KKKMIX XXX XXX MXX XXX
07/07/83 1 Barrcw - High School Drinking Fountain iUnflushed % 0.98
08/07/83 1 Point Hope - Womens Restroom iU iflushed } 0.04
08/07/83 1 Point Hope - Womens Restroom iFlushed i 0.53
08/09/83 1 Nuigsut - School Sink :1LUanushed i 0.62
08/09/83 1 Nuiqgsut - School Sink 1Flushed ; 0.17
08/09/83 1 Kaktovik - School Sink iUnflushed ' 0.005
08/09/83 1 Kaktovik - School Sink iFlushed % <0.005
08/15/83 ! Wairs—/right — School Office Sink iUnflushed % 0.056
08/15/83 1 Wainwright - School Kitchen Sink iFlushed i 0.310
08/15/83 1Barrow - Elem. School Kitchen Sink %Unflushed 0;145
08/15/83 1Barrow - Elem. School Kitchen Sink iFlushed % <0.005
08/15/83 1Barrow - High School Kitchen Sink 1Unflushed i 0.018
08/15/83 1 Barren - High School Kitchen Sink iFlushed i 0.080
08/16/83 1Barrow - NSB Building Mens Roam TI UnfLushed i 0.006
08/16/83 1Barrow - NSB Building Mens Roan iUn. lushed 1I 0.005

1

S/16/83 1Barrow - NSB Building Mens Room 1 Fluihea 1 <0.005
T0/28/83 1Nuigsut - Public Safety House iUnflushed } 0-.008
09/28/83 1Nuilasut - Public Safety House T1~ Flushed } 0.006
09/28/83 1Nuigsut - School Fountain %Unflushed i 0.340
09/28/83 1 Nuigsut - School Fountain I Flushed i 0.028
(Ib/28/83 1 Nuigsut - Truck Fill Point iUnflushed 1 0.090
09/28/83 1Nuigsut - Truck Fill Point -i—Flushed i 0.011
09/29/83 1 Point Hope - Gym Drinking Fountain I Flushed 0.012
09/29/8é 1 Point Hope ~ Gym Drinking Fountain }Flushed } 0.006

375.07.000
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NCKTH SLOPE BCKXJGH LZAD STUDY SUGARY

1 Flushed or 1 Lead mg/1
Date 1 Sanple Location Unflushed 1 (Iimit .05 mg/1)
XXXX XXX XXMX XX XMEX KX XXX XXX XXX MXXX XXX XXX XXX XXX XME XXX XMIX XXX XX MNX XX XXX XXX XXX XXX XXX
09/29 "83 1Point Hope - NSB Housing - Kitchen Unflushed 1 0.013
09/29/83 1 Point Hope - N5@r-"ffasing  Kitchen ,, Flushed % 0.013
09/29/83 1 Point Hope _ water Plant r_: Krffeieh r'Unflushed— n 0.026
09/29/83 1 Point Hope - Water Plant - Kitchen Sink Flushed :]L_ <0.005
09/30/83 1 Wairrwright - Jack Farik® s place Unflushed % 0.077
09/30/83 1 Wainwright - Jade Farik®"s place m Flushed % 0.005
09/30/83 1 Wainwricht - Hich School Kitchen Flushed i 0.029
09/30/83 1 Wailnwricht - School Drinking Fountain Jnflushed i 0.098
09/30/83 1 Wainwricht - Sink Downstairs Flushed } <0.005
09/30/83 1 Wainwright - water Fountain upotairs Unflushed 1 0.62D
10/12/83 1Anaktuvuk Pass - W. Side Kitchen Flushed 1 $.005
10/12/83 r1 Anaktuvuk Pass - E. Kitchen Sirk - Cold Unflushed 1 <0.005
10/12/83 | Anaktivik Pass - Well House Sink UnFlushed 1 <0.00
10A2/83 1Anaktuvuk Pass - Well House Sink Flushed i <0.005
10/12/83 iAnaktuvuk Pass - Paul Hugo Kitchen Unflushed % 0.010
10/12/83 1 Anaktuvuk Pass - Paul Hugo Kitchen Flushed } <0.006

I Sink Via 1
10/13/83 1Atquasuk - Tony Susocks - Water Truck Unflushed | 0.011
10/13/83 iAtquasuk - Terry Susocks - Kitchen Tap Unflushed % 0.079
10/13/83 1Atquasuk - Eirpty Storage Tank Unflushed i <0.005
11/10/83 1Barrow - NSB Housing J .H. Hittson Unflushed : 0.006
11/10/83 TlBarrow - NSB Houisng J .H. Hittscn Flushed 1[ <0.005
10713783 1Barrow - New Hich School Fountain Unflushed ' 0.070
10/13/83 iBarrcw - New Hich School Fountain Flushed 1 0.010
10/13/83 1Barrow - New Hic4i«frwol Kitchen -s -?""&®b.i30

1

10713783 1 Barrcw - New Hich School Kitchen Tap Flushed I 0.015
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T nediad oo | 166d INU/L
OAve | seni>xe 1.08»<don unfusbad | (L1mx 0S Nn/L)
XXXXX XXX XXX XXX XXX XXX XXX WUWXXXXDIO0000000000000IGXXXXXXXX XXX XWX XXX XXX XXX XXXUWXXXXXXWXXX
T T
4:/09/86 | Boaxoos - N«e Himb sdx»x ndydien unflusbad | 0x062
T T
1¢/09/86 | Baaxoy - H1d1 sd1ooX W41dT6Nn nusbed T <0x006
T
12/09/86 | Boauaxo» - H1®WN sdxo.X eoq, edseouny,ln unfliusbed T <0x006
T
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T
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T
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Implementing
a Lead Solder Ban

Joe dickerand Don Stewati

One of the moat agnifkant aspects of the 1986 Safe Drinking Witer Actuvsdaxntsis the
bin on the tue of lead solder and lead pipe*, which U omilar toa ban enacted by the state of
Oregon in 1984, Imptenenting such i tan requires i dose coordfcutkm r moot the eater
utility, plumbing inspectors, plumbing code authorities, and health 00dsh. Education and
enforcement programs are essential to ensure that the ban is effective. Understanding the
experiences in establishing the ban in Oregon and enforcing it in Portland may be usefulu

the lead ban is extended nationwide

One of the most far-reeching sectios
of the 1986 amendments t the Safe
Drinking Water Act (SDWA) s ssction
1417 “Prohibitionon Use ofLead Pipes,
Soldar, and Flux.”” This ssctdon of the
act prohibits use of solderand fluxwith
more than 0.2 peraant leed and pipeand
pipe fitdirgs with more than 8 peroant
leed indllvater systems and resicantial
and nonresidential potablevater plunb-
1 ig. This sscion of the act also requires
thevater utility toprovide notice tothe
publicabout possible leed cortaminattion
of tapnater inamanner tobe prescribed
by the US Enviromental Protection
Agency (USEPA) -1 o

These provisiasaresimilartoa leed
ban enacted by the state of Oregon in
19842 This ban was an outgrowth of a
ocorrosiion study undertaken by the Port-
land Water Bureau from 1981 through
"383.15 Implementing such a ban re-
quires the aogperative efforts of many
aacies, agenizations, and individLals.
The experiences inesteblishingahm in
Oregon and in enforcing it in Portland
may be useful as this ban s extended
rettiowice.

EstahitcUag a taid baa

The biggest dstacle oestablishinga
leed solder ban in Oregon— and the
biggest reason that the ban was inple-

50 MANAGEMENT AND OPERATIONS

Portland's corrosion study
generated considerable
coverage in the localpress,
as did the hearings and
meetings thatpreceded
issuance of the state rule.

mented statevide- was thefact that the
plunbing code in Oregon is statenice.
Local govemmen tsdonothave thegption
under state law o adopt their own
plurbingaxdss. Thus, when theprimary
oconclusion of the Portland Corrosion

Study was the desirabillity of a lesd-
Dlcer ban in the area sernved by Port-
lad"s water syply, more than a laal
ordinance change was needed. It was
also redlizd that althouth a kol ordi-
nance aould perhaps antrol lead solder
use wirthin the city limits of Portland.
Portland syplies water to other cities
and water districts over which a o=l
ordinance would have no effect. Com-
pliancewith a ritywide only ban would
lilkely be diffialt because plumbers
working in the metrgpolitan region
would contiinue touse leedsolderautsice
thecity limits, ad. insome locatios, it
would bedifficultforaplumber toknow,
whether theworkwas inor outsice tte
bounchries of tre aity.

This led Portlad™s water bureau t©
taetwo actias: firt, thecity™sBureau
of Buildings was contacted and the
results of the corrosion study were
eplainad. Together, the two agencies
develgpad a notiice thet was distributed
to each person who goplied for a city
plurbing permit. This notdce explained
the risks of using leed soldars and rec-

TABLE 1
RaultsofUmd-tcidrrla tin t
) Nirmharoe< Member c& Number a4
; NUKriwro™ T~mrio- SaplesWith LocatigsWith
Reriad Solcar Tesa Tested Leed Solcr™  Lead Solcr™
Q. 154HMIr. 195 D 0 5 5
g—%ﬁt 195 0 a n 3
r. 195 5 4 2 2
Ax. 196589 196 4 4 3 3
"Lead aorier a defined m hinnf mere thin 0.2 percent lead.
JOURNALAWWA



ommended the use of 9625 tin-ancimony
lcer far potable water plurbing.

Secord, the study was brought before
the State Plumbing Code Advisory Board
with a reguest to ban the use of led
DlckEr in the area sened by Portlad™s
Bull Run water syply. The Plurbing
Code Board was reluctat totake such a
step for several reesos: they did ot
have tre tedmical background toevalu-
ate the health-based need far theactin,
and itwould be difficult for plurbers
working in the gereral area of the pro-
posed ban 1t know whether itwas or
wa ” not in foree ina particular location.
Fui ihermore, theydidnotknow whether
other aress that served other watrr
suplies were alo at risk from the
lckr. The advisory board noted thet a
saction cf the plunbing code gave the
adninistrator of tre State Health Divi-
sion the authority to ban use of any
material determined t© have adverse
health effets.6 The board suggested
thawthisapproachwould bemore appro-
priate. The State Health Division was
aontacted with a request to make this
determinattion.

The health division held a number of
fact=firdirg hearings around tre state
thateventual ly led tothe firal rule. This
rule bans the use of solder with more
than 0.2 peraent lead in potable water
systems and lires, requires laeling of
any solder sold in Oregon with more
than 02 percent leed o indicate that it
gl not be used on potable vaterlires,
bans the useafnew leed pipe inpotzble
water systans, and requires removal of
all leedserviossand leed servigeconnec-
tors from water systems on a schedulle

JANUARY 198

The Portland, Ore, waterquality laboratory analyzed 38 samples - firing thefirst
twoyears of the statewide lead solder ban. P lum bing inspectors selected sam pling sites
from 26 locations m the basis of the solder's appearance—50:50 lead solder becomes

dull, whereas 955 solder remains bright.

goproved by the health division. The
ruledoes not gecifical lydefire leed pipe
but alloss tre State Health Division O
determine whether a water syplier B
idntafyirgand removing thegppropriate
neterial.

IWH—wtif tictb— inPtU—- 4

Portdard™s corrosion study gererated
arsiderable coverace in tre laal press
during the two years itwas being con-
ducted. asdid the hearingsand meetings
preceding issuance of the state rule.
Despite this policity, many plurbers,
home ramdelers, and plurbing egi-
neerswere unaware of the need forand
requirements of the ben. An extarsive
educatiaal campaign was undertaken
o eplain tre new rule and tre led
iss e All plurbingaontractorsworking
inPortladvwere*sent notices explaining
the rule. Speakers were provided to
ortpnizatias of laal plurbing con-
trectors, plurbiing ingpectors, corrosion
egineers, and Interested avic groups.
Articles describing the cocrosion study
were placed in a nensletter irsartd
with quarterly residetial water hilks
An irformational flyeron leed prepared
by the county health department was
also mailed to each austorer. One-on-
ore disasssias with plurbers and the
gzreval pblicvere held by the pllurbing
irgectorswhen gplicatasforpermits
were made and when jdb sites were
visitel. Persons aotacting the Water
Bureau with watttr quality conplaints
or reguests for information about the
leed issevere toldof thesolderban and
the need toAlushstandingwater pricrto
oconsurption.

Although thiseducation campaiign did
much o irform the public about the
lder ban and the reasons for i, there
was dill resistance o the ida. Cost
inoeesss farplunbing installatiaswere
Teared by antractors and homeowners
alie. Material aosts for %6:5 tinana-
mony <olcer, the primary altermative

Dlder, are usLal by higher than for lesd-
based solders. The higher melting point
and narroner melting point range for
tnissolderwere thought tobemore time-
consuming andwould therefore resultin
higher laor asts. Although everyore
recognized de severe consequences of
exposure o led, not everyone was
oconvinced that solder was a seriass
source of this eqposure. Many wanted
other solutias 1o the prabllem, s, “ rs
adding water treatment dhemicai. - -t
would not affector restrict the abillity to
use plunbingmaterialsof treirdoosing.

This resistance ke o the raalization
thatt inaddirtion toeducatiion. an enforoe-
ment programwas necessary ifthe leed
solder ban was 1o become a rality. A
cogperative program was esteblished
between the Water Bureau and the
Plumbing Division of the Bureau of
Buildings inFortlard. ifafieldplurbing
ingpector found a solder being used that
was suspected of cotaining leed in
excess aof the rule, the ingoector tock a
sample of the solder far analysis in the
Water Bureau”swater quality laboratory.
This provided the ingpector with the
artified data needed to force correction
of the prablem. The field ingpectorcould
then require removal of the portion of
the pipingsystem irstal ledwith the leed
lcr. Iftrewhole systemwas found
be irstalled with lesd SOlckr, thewhole
systemwould have tobe removed at the
irstaller’s eqanse. IF the installer re-
fuses o comply with the plurbing
ingpector"sortey, the insraller salbject
0 a $1,50 fire and lcss of plurbing
licaee. This enforoement program was
comunicated to the plunbing con-
tractors alog with other information
about the ben.

Inplerentation of the ban on led
Frvicessand leed servicecomectorswas
ocorsiderably essier because this area
was etirely under the antrol of tre
Water Bureau. No new leed piping hes
been irstalled formany years, and there

JCECUCKER 4 DON STEWART 51



are no led sarvicss in Portlad, so
conpliancewith thoseaspeasoi theban
required no effart. Portland has about

10.000 calvanized pipe srvicss thaet are

connected to thwwater main with a 24t
(0.6-m)"tad pipeconnectororpigtail . Old
recordsofservices.mains, and foremen s
reports were searched to idntafy al
these irstallatias. A carpliance sched-
ule to remove these pigtailsand replace
the services over a 10~year periad was

negotiated with the State Health Divi-
sion. The ooat of this program s esti-
mated © be more than .5 millin
although most of this aost would be
incurred, even without the program,

because the service lines being removed

areoldand often inneed of replacarent.

Resaiti of two years of axporiooco

During the first two years of the leed
solder ben. 38 solder sarples have been
analyzed by the Portland water quality
laboratory. Samp e were collectedat 26
locatias in Portland where plurbing
ingectors suspected use of leedesd
Dlder. Ingpectors use the differae in
appearance between lead solder and
‘tin—antimony solderto identafy pointsat
which testing isneeded. The 50:50 leed
solder susLal lydull inappearanceafter
goplication, whereas %B:50lder remains
bright. A slight indentation or gap o-ten
appearswhere the fittirgmeets the pipe
with tm-antimony solcer, whereas this
gap B bridged with leed-oesad oldar.
Twenty-one of the sanples analyzed in
the | proved positive for keed-
based solder at 13 of tre loatias. In
each case in which a positive solder
sanmplewas fourd, theplurbing irstaller
was givenverbal and writtennotificseon
o remove dl pipu;g that was irstalled
using leed-besed olcer. Innocasehes it
been necessary o impose firesorrevoke
licrsss of irstallers togain anpliance.

As the plunbing inspectors gaiined

fildeqerience in identafyng leedHesd
and leed-frees0lckrs, and as thecontrac-
tors became accustored o the rule, the
need for | testing dsoressad.
Table 1shows rie toting frequency by
six-month intenals since the ban was
irstituted. Included in these reallts B
one partiaular location where 12 solder
samples were amlyzed. 9 of which
cotained leadHoessd solder and 3 of
which were lesd-free.

In recantmonths, afidldsoldertesting
kit7 has been used 1o differatate bt
tween soldas. This procedure B
based on formation of an insoliuble leed
chromate precipitate when potassiun
chromale isadded toa olubilizd solu-
‘tion of the olcer. Thils solder field test
oosts only a dollar or two per saple.
Laboratory analyses of the solder sam-
ples have corfirmed the results of the
field testm dll of the sarples that have
been campared.

The response 1 the reaults of the
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Dlder-testing program issimilar to the

received whenever code viola-
taasofany kindarefound. The irstaller
isreluctant tospend themoney recuired
o correct the violation, but ultinately
does so because itisthe lawand because
ofthesactiosawsilable iftre irstaller
does not coply.

The antrectors™ il fears of iIn-
creasaed jdb aosts do not seem 1o have
materializad. Cost incresses inplunbing
work seem to be regligible and the
aotractors have adjusted favorebly o
the rule. Although tin-antimony solcer
unirt aosts are sligitly higher then leed
Dldrs, the mote careful handling it
requires results in use of less material
and equivalent material asts on a par-
_Jabbesis. Labor timeon aontracted -work
has not increasd once the irstaller
learmed how touse the leed-freesolcers.
Despirte the mnitial reluctance to aooegpt
the soldar danges, once implemented
and inuseforanhille, thenew procedures
have been gereral ly aooepted.

Perhaps the major problem wi*h the
rule s that the use of 96:5 solder and
other leed-free soldars has greatly de-
creased thechillityofFthe nonprofessiael
o irstall ogoper water twbirng. The
professiaal irstaller hes the ahility o
dotain the training needed towork wirth
thenew naterials, whereas an irdividal
usually does rot. The greater ddll re-
quired to use the approved solders hes
made copper lessaompetitivewithother
piperaterials, partialarly plestics, for
the do-iyaurself plurber. This draw-
back may decease over timeas individ-
uals become familiar with the other
@ldars. but itmay bea permanent sick-
effect of the ban because tre amateur
may never have sufficianteqerienceto
work with lesd-free solcers.

The other problem in implementing
the rulehas beenthe percgption by some
that health protection from plurbing
materials B being examined from a
narrow bese. Forexanple, theban may
increase theuseofplasticpipenaterials,
and there 5 concem that the known
carcinogen, vinyl chlloride monomer, or
that other pignets, Iuoricants, stebil-
s, or plastiazers will leech from
poiyvinyl chlloride (PVC) or other plasinc
pire-*Also, taste-and cdor-causingcom-
ethylerepipes.*The healthsigificae,
iFany, of such leaching has not been
Tully elored. Further documentation
of thensks ofplasticpipe, dissemination
of the information on this toic, and
antrol of the manufacture and use of
plastic pipe, frecessary, are needed
address these conoaITs.

Co«duM«
Establishinga leed-sollcer ban requires
close coordiration among the water

utility, plurbing nqosclus plurbing
ooce auttorities, and health officels.

Cotaining campliance with a ban re-
QuUires an extersive education program
for both the gereral pblic and the
groups mosc affected by a ben.

An enforcement program of solder
testing B essatial o ensure that the
ban iseffective. Fears of increased aosts
and increased diffiaulties in doing
plurbing installatias have not tumed
ino relites for the professical -
staller. Honever, the nonprofessiael B
tuming to other plurbing neterials,
particularly plsstics, because of the
higher ledl of sdll requirad to work
with leed-freeclirs.

A comprehensive lok at plurbing
materials and theirhealtheffectswould
provide a better besis Tor making deci-
sians about selectirg materials and ex-
plaining tteiruse tothe public than the
current piecareal approach.
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re and | checke
plant to 1contacted
it district.
| kind of got into a
h them getling those
id convrncrnﬁ them
old change the spec-
ton the solder.

In the end they fin-
reed to use tin all
But | did consider'
rtlon_to change the
uterial.”

occurred in the faS

Attitudes must hm \

| «in<* then because,
t telephone interview
n REAA official in
lect office proved the
district wilting to
te sityation. ~ DuHM|
versation which <
weeks ago REAA
nsnager Mike Duj
Vhen"wc had our wg
returned from tes
M )fEnvrron er
or sugqes C
distric

CBdsi m

using the elementiry achaiifa
water for drrnkrng, cookrng
and dish wuhing” Tie said
they . hauled cookrng and
drinking water and Tarried
used dishes to the high school
for washing.

Replacément of the sold-
ered joints should be under*

way Tight now, accordrn? to
Dugan.” Three school district
maintenance men arc being
flown to lie village to do the
refarr work, Dugan estimat-

five to six weeks lime and
about $20,000 of school dis-
trict money will see the job
done,

“0f Course we have a p/'-
blem with _It" the business
manager aid. "That's leu
dollars to spend elsewhere.
The hauling of water is an
inconvenience.  And resold-
ennq can create phimpling
problem* by remedying the
problem that exists."

He added the although he
knew money had heen ‘avail-
able in éhe past for health,
life, and safety problem
%rror to the transfer of sigr

sc 00| Ucy had
changed In Washrn ton D.C
“ g?uess the funds were not
avai ble for the transfer"
he concludeq.

But BIA administrative

official .in Nome, Paul Ster-

ling, said a budget proposal
to “replace the ‘water Mf
never crossed his des
BIA to either approve qr
dhagprove.- He uid the .
mksm at St. Michael

foein beyond plant manage-

"Our plant manager al
that time (Melvin Martin) is
not here lor me to get state-
ments from as to the reason
y the grpes were not_re-

glaced terling said Dec.
0. 'But they were aware
of itand  .ever received an

administrative budget to corr-
ect the srtuatron

ey did do water
fests and accordrng to this,”
he uid referring_to"Stan Just-
ice's article in The Northern
Engineer, “we dkl do the
necesar?/ treatments to brin
the levol down t0 0.05 mg. ¢
lead per liter. This was in

Feb,

“And so then in Sept. '81
Fhe report went in and the
ead sample was up to 0.09.
Solution wu put into the
water in March *82 bnngrng
the lead ample down™ t

““These water tests were
sent to the chemical and
gte"ogical lab of Alaska and

hey were apprr&vedI aa

Isfictory.
we did for the safety ol
kids," he. uid, adding, '

nothing was ever doné iN tit
the replacement of the

Then REAA look over
school before we hal a
chance to replace them.” e

from my supervisor. VKara
talking * about lead aa
there's a lot of implications™*,
Hie “implication’l, of Rjjd
content. In" a (xit\ic witelr
“Alem is lead poisoning. Dt.
‘om_Ktfsalsky who warks, at
the Bureau of Elordemrorkrcri
In Anchorage called medicd
knowledge of lead porsonrn%
-y dafa.” He uid a shor
riod of lead consumptidii
in in high_doses reveals no
symp trons But long term ex-
posure will allow absorption
In the body. The results are
learning disorders, ptycolog-
ical problems, anemia, and
probléms in the skeletal tad
digestive system.  Children
are  particularly susceptible
Cant'nLtd on pec* H
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to_ the iettects of lead pois-
ening ana, what ia equally
disturbing is that_these symp-
toms are vigue. They can or-
iginate front a_number of
sources.  Assigning them to
lead consumptin " after the
fact could be gifficult.

Stan Justice noted that
when another'doctor. from
the Bureau of Ep|dem|olog?/.
John Middaugh. traveled o
Birch Creek “to test blood
taken from _the villagers he
caar up_with surprlsmq re-
suha.-- The interior village
located just south of Fort
Yuketk was also reported to
haw_e high lead content In
its PUS water system. But
MfcUagh's tests’ showed the
I<ttd temtent in tlte villager's
blood was al an acceptable
leveh >This was because they
turned to the river for their
water source wlten the lead
was discovered. As it turned
out. Mlddau?h's own blood,
which he tested at that time,
too. Itad the highest lead con-
tent of ail. Justice Iau%hed
witen he recounted the story
and pointed out that g&s
fumes in Anchorage exude a
higher lead coritent then
some of the problem water
system* in the state. _

To date. St. Michagl. Birch
Creek. Savoonga. and Gam-
bell have beentested and re-
vealed high lead content with-
in their water systems.

Mi au%h uid in Anclio' -
age. Dec. 20. that he is curr-

t*#y ‘'asamtaf- Kﬂm( water

tests font St. MichMt nr

—j&. -~ TTK* t

detsmine it he should per-
form blood tests on school
children. .

~ What js the lead .content
in St. Michsei at this time?
Justice said Simon Mawson
(assistant to the state Unit-
arian in Nome) took samples
this Gjll and “water umplcs
from p|FeI|nes that had just
been flushed still showed
levels exceeding 0.05,"

He concluded; “I think
we're finally arrlva at a sol-
ution there, through the artl T
lons of Simon Mawson imi -3
flte school district, Theyfar v
become concerned and “»r«r e
taking raind action tocum ctf"
the problem. In the futuiv “
what it says is when pooE#' *
build new Systems in the A*C"
tie they are"going to consider
the corrosivé nature of tlte
water there. And if the water
is_found to be corrosive, they
will use tin- instead of lead
solder." _

A, soond é)hnosophy for
the, future. But the fact re-
mains that three gears and
live months passed before the
Proper and fnai solution to
he problem at St. Michael
faced correction.
~ The advene effects of lead
in the body results after a
Ionq and steady accumulation
of the- substance. The solu-
tion to any problem arrives
after an “accumulation ~of
facts. . In the case of lead
Pmsonlng, It is imperative
hat the accumulation of
facts exceeds the accumula-
te* <almL
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