
From: Steve Via
To: Shekter Smith, Liane (DEQ)
Subject: Follow-up on phone conversation
Date: Wednesday, October 14, 2015 10:55:34 PM
Attachments: 2009 06 21 SB21 Ontario School Pb WaterTesting .pdf

Seattle Schools Intertox Report.pdf

Ms. Shekter,
 
Thank you for taking time to talk with me this afternoon.  You are familiar with the materials on schools that EPA and AWWA
 developed in 2005 and subsequently so I have not attached copies here.  As I was reviewing my files following our
 conversation, I found the attached memo from Ontario that I thought you might find interesting. 
 
We discussed pervious events in Seattle and the WSSC service area.  I found the attached report from Intertox; the most
 useful information for you in this report is probably the observed occurrence data during the investigation in Seattle Public
 Schools. The following are some links that are still available regarding these two events:
 
Seattle
http://seattleschools.org/district/departments/risk_management/environmental_health_issues/drinking_water_quality_program/
 (school monitoring program)
http://water.epa.gov/lawsregs/rulesregs/sdwa/arsenic/wa_seattle.cfm (related effort found arsenic)
http://www.seattlepi.com/lifestyle/health/article/Lead-tainted-water-in-Seattle-schools-stuns-1148516.php (example media
 coverage)
 
WSSC
I did not find any substantial record at this point of school event in Maryland.
http://www.montgomeryschoolsmd.org/press/index.aspx?pagetype=showrelease&id=1316
Unfortunately the key staff at WSSC have also moved on since this event occurred.
 
I also mentioned the Massachusetts provision for monitoring in schools.  Your best point of contact, at least to start with at
 MADEP, is:
 
Yvette DePeiza
One Winter Street
Boston, MA 02108
yvette.depeiza@state.ma.us
617-292-5857
 
Yvette gave a presentation in 2006 that outlines the scope of MADEP efforts -  http://infohouse.p2ric.org/ref/45/44070.pdf . 
 This slide show does not go to their LCR compliance monitoring provisions.  The current materials from their program are
 available at http://www.mass.gov/eea/agencies/massdep/water/drinking/lead-and-other-contaminants-in-drinking-
water.html#8 .
 
Hope the above is helpful.  Thank you again for your time today.  Feel free to contact me if you think I might be of assistance.
 
Best regards,
Steve
 
Steve Via
Regulatory Affairs Manager
American Water Works Association
1300 Eye Street NW, Suite 701W
Washington, DC 20005-3314
Office 202.628-8303 | Direct 202.326.6130
svia@awwa.org | www.awwa.org
 


This communication is the property of the American Water Works Association and may contain confidential or privileged information.
 Unauthorized use of this communication is strictly prohibited and may be unlawful. If you have received this communication in error, please
 immediately notify the sender by reply email and destroy all copies of the communication and any attachments. 

American Water Works Association
Dedicated to the World's Most Important Resource ®

002148

mailto:SVia@awwa.org
mailto:SHEKTERL@michigan.gov
http://seattleschools.org/district/departments/risk_management/environmental_health_issues/drinking_water_quality_program/
http://water.epa.gov/lawsregs/rulesregs/sdwa/arsenic/wa_seattle.cfm
http://www.seattlepi.com/lifestyle/health/article/Lead-tainted-water-in-Seattle-schools-stuns-1148516.php
http://www.montgomeryschoolsmd.org/press/index.aspx?pagetype=showrelease&id=1316
http://infohouse.p2ric.org/ref/45/44070.pdf
http://www.mass.gov/eea/agencies/massdep/water/drinking/lead-and-other-contaminants-in-drinking-water.html#8
http://www.mass.gov/eea/agencies/massdep/water/drinking/lead-and-other-contaminants-in-drinking-water.html#8
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Ministry of Education Ministère de l’Éducation 
 
Capital Programs Branch Direction des programmes d’immobilisations 
21st Floor, Mowat Block 21e étage, Édifice Mowat 
900 Bay Street  900, rue Bay 
Toronto ON M7A 1L2 Toronto ON M7A 1L2 
 


 
 


2009:SB21 
 
 
MEMORANDUM TO: School Business Officials 
     
FROM: Nancy Whynot 
 Director, Capital Programs Branch 
  
DATE:   June 19, 2009 
 
SUBJECT:  Annual Water Testing for Lead: O. Reg. 243/07, and 


Reporting Expenses for the Provision of Alternative 
Drinking Water in Schools 


 


Further to the memorandum 2008: B9, I am writing to remind you of your on-
going responsibilities for testing water for lead and flushing plumbing.  We are 
now in the period for mandatory annual sampling and testing of school water 
systems for lead in drinking water. This is required by Ontario Regulation 243/07 
- Schools, Private Schools And Day Nurseries under the Safe Drinking Water 
Act, 2002.   


All school boards are required to submit their annual school water samples 
for lead testing between June 15, 2009, and August 15, 2009.    
This is the third year of the program for testing water for lead and flushing 
plumbing.  The annual water sampling and testing is an important component of 
assessing water quality. The purpose of this testing is to determine the quality of 
water in plumbing, and if necessary, ensure corrective actions, such as plumbing 
alterations or supplying alternative water are taken. Provincial results to date 
indicate flushing is an effective method for reducing lead in drinking water. 
It is critical that samples are taken in accordance with the regulatory 
requirements. Both standing and flushed samples must be taken and analyzed 
and sample bottles must be clearly labeled to indicate whether they are standing 
or flushed. I ask that you bring a copy of this letter, and the resources described 
below, to the attention of staff in your board who will be undertaking lead 
sampling. 
As you know, each school has been registered in the Ministry of the 
Environment’s database Drinking Water Information System (DWIS) and each 
school has been assigned a unique DWIS number.  This unique number allows 
your water test results to be uploaded to DWIS.   
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If you would like to confirm or identify your school’s unique DWIS number please 
contact the Ministry of Environment’s Drinking Water helpline at: 1-866-793-2588 
(toll-free).  Additional information on the DWIS is available on the Drinking Water 
Ontario website. 
 
If you are adding or changing your licensed laboratory for this round of sampling 
please notify the Ministry of the Environment by submitting an updated 
Laboratory Services Notification Form (see attached) via email to 
reg170_formsubmission.moe@ontario.ca or by fax to 416-314-8716. The form is 
also available on the Ministry’s website at 
www.ontario.ca/drinkingwater/261732.pdf 


Information Resources 
To support this annual water testing process, the Ministry of Environment has 
provided a variety of on-line information resources. These are described in the 
attached Appendix – Online Information Resources. I encourage you to 
review and use these resource materials. 


After submitting water samples  
After submitting water samples and receiving the results, please contact your 
local Ministry of the Environment office if you would like to discuss the sample 
results and any further steps that may be required.  
 
Reporting expenses arising from the provision of alternative drinking water 
 
As noted in the memorandum of June 3, 2008:SB14, school boards are expected 
to make alternative drinking water available in schools where drinking water test 
results exceed the standard of 10 micrograms of lead per litre after flushing. 
Alternative drinking water includes the costs for water dispensers, rental or 
purchase of water coolers, water filters, and paper cups in those schools. 
 
The Ministry has committed to assessing the province-wide costs of alternative 
drinking water, including costs incurred in child care centres located in schools, 
and providing appropriate compensation. To facilitate the allocation of this 
funding, please find attached the Reporting Template and Compliance 
Statement. This template should be completed for costs incurred up to and 
including June 30, 2009, and sent to your Regional Office Manager of the 
Ministry of Education by July 15, 2009. This will enable the Ministry to make 
payments by August 20, 2009. 
 
The next reporting period will cover July 1, 2009, to January 31, 2010, inclusive. 
Boards will be asked to submit those expenses by February 13, 2010, so that 
payments may be made by March 31, 2010.  
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For assistance on this matter, please contact Steven Mitchell, Capital Programs 
Branch, at 416-325-2015 or at steven.mitchell@ontario.ca or your regional office 
contact.  


Thank you in advance for undertaking water testing for lead in your schools.  


 
 
 
Nancy Whynot 
Director, Capital Programs Branch 
Ministry of Education       
 
Attachments  
 
c:  John Stager, Chief Drinking Water Inspector, Ministry of Environment 


Superintendents of Business and Finance 
Senior Plant Officials 
Kit Rankin, Director, Field Services Branch, Ministry of Education 
EDU Regional Managers
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APPENDIX – ONLINE INFORMATION RESOURCES 
 
1. Contacting a licensed laboratory to get your water sampling for lead kit 
 


The Ministry of the Environment has provided a list of all laboratories licensed to 
test for lead in water on the Drinking Water Ontario website:   


 
http://www.ontario.ca/drinkingwater/271380.pdf 


 
 


The list of laboratories is also attached to this memo.  
 
Should you have any questions about contacting a licensed laboratory, please 
contact the Ministry of Environment’s Drinking Water helpline at 1-866-793-2588 
(toll-free). 


 
2. Sampling procedure 
 


The Ministry of Environment has prepared a quick reference poster, Sampling for 
Lead: At-a-Glance Guide for Schools, Private Schools and Day Nurseries, that 
outlines the required steps in the water sampling process. This is the same poster 
that was sent to school boards this past winter.  It may be viewed and downloaded 
from: 
 


http://www.ontario.ca/drinkingwater/178734.pdf 
 
A copy of this poster is also attached to this memo.  
 
The Ministry of the Environment also provides a short instructional video on how to 
sample properly for lead in drinking water.  This video can be viewed on-line at: 
 
http://www.ontario.ca/ONT/portal51/drinkingwater/General?docId=177450&lang=en 


To request a DVD copy of the video, contact the Ministry of the Environment’s 
Public Information Centre at 1-800-565-4923. 


Should you have any questions about the sampling for lead in water procedure, 
please contact the Ministry of Environment’s Drinking Water helpline at: 1-866-793-
2588 (toll-free). 


 
3. General information and support regarding water sampling for lead and O.Reg. 


243/07: 
   


The Ministry of the Environment operates the Drinking Water Ontario website:  
 


www.ontario.ca/drinkingwater 
 


All forms, instructions, guidelines, slide presentations and webcasts related to 
O.Reg. 243/07 may be accessed at the following specific URL. These resources 
include a webcast outlining regulatory requirements of Ontario Regulation 243/07 
for publicly funded schools, which was conducted on May 27, 2008: 


http://www.ontario.ca/ONT/portal51/drinkingwater/General?docId=177450&lang=en 
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List of Commercial Laboratories Licensed in Ontario to Test for Lead in 
Drinking Water 
 
 


 
 
 
 


Laboratories Licensed To Test For Lead  


Laboratory Name  Shipping Address  Customer Service Contact  


Bodycote-Accutest 
Laboratory  


8-146 Colonnade Rd. 
Ottawa ON K2E 7Y1  


Krista Quantrill, Drinking Water Coordinator 
Phone: 613-727-5692  
Fax: 613-727-5222  
Email: krista.quantrill@bodycote.com  


Caduceon Environmental 
Laboratories - Ottawa East  


2378 Holly Lane, Ottawa 
ON K1V 7P1  


Greg Clarkin  
Phone:613-228-1145  
Fax: 613-228-1148  
Email: gclarkin@caduceonlabs.com  


AGAT Laboratories - 
Mississauga  


5835 Coopers Avenue 
Mississauga ON L4Z 1Y2  


Stephanie Mowat  
Phone: (905) 712-5100 Fax: (905) 712-5122 
Email: mowat@agatlabs.com  


AMEC Earth & Environmental 
Ltd.  


160 Traders Blvd. East - 
Units 4 & 5, Mississauga ON 
L4Z 3K7  


Cynthia Ridge  
Phone: 905-890-0785 Fax: 905-890-1141 
Email: cynthia.ridge@amec.com  


ALS Laboratory Group – 
Environmental Division 
(Waterloo)  


60 Northland Road, Unit #1 
Waterloo, ON L5N 2L8  


Glenna Pike  
Phone: 519-886-6910  
Fax: 519-886-9047 
Email:glenna.pike@alsenviro.com  


ALS Laboratory Group – 
Environmental Division 
(Thunder Bay)  


1081 Barton Street, 
Thunder Bay ON P7B 5N3  


Karen Rutledge  
Phone: 807-623-6463  
Fax:807-623-7598 Email: 
karen.rutledge@alsenviro.com  


Maxxam Analytics Inc.  6740 Campobello Road 
Mississauga ON L5N 2L8  


Sandra Gaudette  
Phone: 905-817-5700  
Fax: 905-817-5777  
Email: 
sandra.gaudette@maxxamanalytics.com  


SGS Environmental Services 
– Lakefield  


185 Concession Street, 
Lakefield ON K0L 2H0  


Diane Wingett  
Phone: 705-652-2006  
Fax: 705-652-6441  
Email: diane.wingett@sgs.com  


Testmark Laboratories Ltd.  7 Margaret Street, Garson 
ON P3L 1E1  


Mark Charbonneau  
Phone : (705) 693-1121  
Fax: (705) 693-1124  
Email: mark.charbonneau@testmark.ca  


York-Durham Regional 
Environmental Laboratory  


901 McKay Road, Pickering 
ON L1W 3A3  


Jerry Mirsch  
Phone: 905-686-0041 ext 4304 or  
Renu Joshi ext 4325  
Fax: 905-686-0664  
Email: jerry.mirsch@region.durham.on.ca  
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EXECUTIVE SUMMARY 


This document provides technical and scientific information that was used to develop the Question 
and Answer Document produced for Seattle Public Schools.  The purpose of the Question and 
Answer Document is to provide information on the questions parents may have regarding their 
child’s exposure to lead in drinking water while at any of the Seattle Public Schools’ buildings. 


Information provided in this document includes: 


• The most useful available measure for determining if a child has had excessive exposure to lead 
from drinking water and other sources (e.g., food, air, soil) is the blood lead level.  The blood 
lead level can be compared to values established by governmental health agencies.   


• This report addresses exposure to lead in drinking water at Seattle Public Schools.  However, a 
child may be exposed to many possible sources of lead.  Medical studies have historically 
reported children’s exposure to lead in soil, water, air, and food.  In the home, additional sources 
of exposure to lead can include some types of ceramic dinnerware, foil on wine bottles, imported 
vinyl miniblinds, crystal glassware, hair dyes, and “medical” folk remedies from foreign 
countries.  One of the greatest exposure concerns is ingestion of lead in paint dust and chips in 
older houses.  Dust and chips from older paint can have very high concentrations of lead. 


• The health effects of most concern in children exposed to lead are neurological effects.  The 
neurological system is considered to be the most sensitive to toxicological effects of lead in 
children.  Children from birth to 4 years old are considered to be the most at risk for neurological 
effects. 


• Toxicologists must address several fundamental steps in assessing whether a child is at risk from 
exposure to lead.  First, it is necessary to determine whether an exposure to lead exists, taking 
into consideration the possibility of exposures to lead in drinking water at school as well as other 
exposures to lead.  Second, the dose of lead is estimated.  This is calculated from the 
concentration of lead in school drinking water (and other sources) and the amount of water the 
child consumes.  Lastly, the resulting predicted blood lead concentration is compared to 
governmental health agency guidelines or to information reported in the medical literature.  For 
example, estimated blood lead levels can be compared to guidance from the Centers for Disease 
Control (CDC), considered the foremost federal agency for protecting the health and safety of 
people in the United States.  State of Washington and U.S. EPA recommendations and guidelines 
can also be considered. 


• Current CDC guidance establishes a blood lead level of concern for children of 10 µg/dL.  Above 
10 µg/dL, the CDC suggests recommended actions, with increasing levels of intervention as 
blood lead levels rise.  For blood lead levels over 10 µg/dL but under 15 µg/dL, CDC states, 
“Many children (or large population of children) with blood lead levels in this range should 
trigger communitywide childhood lead poisoning prevention activities.  Children in this range 
may need to be re-screened more frequently.” 


• For blood lead levels over 15 µg/dL but under 20 µg/dL (termed Class IIB), the CDC states, “A 
child in Class IIB should receive nutritional and educational intervention and more frequent 
screening.  If the blood lead level persists in this range, environmental investigation and 
intervention should be done.” 
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• Recent epidemiological studies in young children (5 years old and less) have reported the 
potential for subtle neurocognitive effects below a blood lead level of 10 µg/dL.  These studies 
were considered as a component of our assessment. However, information on effects in older 
children (i.e., school age) exposed to low levels of lead in drinking water for intermittent periods 
is limited. 


• In the United States, the average blood lead level in children ages 1-5 is 2.2 µg/dL, the average 
for ages 6-11 is 1.5 µg/dL, and the average for ages 12-19 is 1.1 µg/dL (Centers for Disease 
Control, 2003).  In this evaluation, the national average for 6-11 year olds of 1.5 µg/dL was 
considered as representative of “background” blood lead levels in Seattle schoolchildren since no 
appropriate Seattle-specific data were identified. 


• To predict the blood lead levels of school-aged children in Seattle Public Schools, the most 
current, state-of-the-science physiologically-based pharmacokinetic model for lead (Pb_PBPK) 
was used.  This is a computer based model that incorporates the results of scientifically validated 
studies that assess the impact of environmental exposure to lead on blood lead levels. 


• Water sampling data collected in Seattle Public Schools (EES, 2004a) clearly demonstrate that 
the amount of lead in drinking water varies by school and by fixture within schools.  This means 
that a child’s exposure to lead would differ depending on his or her location and fixture used. 


• To assess a range of exposures to lead in drinking water that could occur, three different 
scenarios were considered in this assessment.  A goal was to develop scenarios that encompass a 
variety of potential water consumption behaviors by children.  The scenarios were intended to 
range from “conservative” or “cautious” scenarios to those that might be more likely, based on 
scientific judgment. 


• Blood lead levels predicted using the Pb_PBPK model for each location under various scenarios 
are presented in Appendix A. 


• The Pb_PBPK modeling predicts that under each scenario at each location, overall blood lead 
levels are less than 8.5 µg/dL; for all but five of over 6,000 model scenarios, overall predicted 
blood lead levels are below 5 µg/dL.  These model results indicate it is unlikely that past 
exposure to lead in drinking water at Seattle Public Schools would have caused any child’s blood 
lead to reach the lowest level of concern (10 -14 µg/dL) established by the CDC.  However, it is 
possible that children who drank large quantities of water in classrooms with the higher levels of 
lead may have had blood lead levels that exceeded these levels of concern. 


• The current U.S. EPA “action level” for lead in drinking water at schools is 20 ppb.  The Seattle 
Public School Board has adopted a rule that lowers this level.  The Board has determined that for 
Seattle Public Schools, the level of lead in drinking water must not exceed 10 ppb.  Based on a 
Pb_PBPK analysis, the predicted decrease in blood lead levels for a child who drinks water 
containing 10 ppb all the time at school compared to a child who drinks water containing 20 ppb 
all the time at school would be 0.3 µg/dL.  Although the current medical literature suggests this 
decrease would have no measurable effect on a child’s health, use of the 10 ppb guideline level 
provides an additional level of protection from exposure to lead in drinking water. 
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1.0 INTRODUCTION 


Parents have been concerned about the levels of lead that have been detected in drinking water at a 
number of Seattle Public Schools, including concerns about the possibility of health effects and 
whether children should be tested for lead in their bodies.  To address these concerns, Seattle Public 
Schools commissioned a careful evaluation of students’ potential exposure to lead. 


The goals of this work are to: 1) conduct a careful, critical, state of the science analysis to assess the 
possible effects of lead in drinking water at Seattle Public Schools on blood lead levels of children 
attending these schools, 2) educate parents and other stakeholders on issues associated with lead 
exposure and potential health effects, and 3) assess the possible impact to public health that might 
occur as a result of setting an action level lower than that established by U.S. EPA.  This document 
describes the results of this assessment. 


In particular, this document provides detailed background and source information to support the 
blood lead level assessment (such as definitions, calculations, assumptions, literature citations, etc.).  
This document also provides several information sources that can be consulted for additional 
information on lead exposures.  A shorter, more concise Question and Answer Document describing 
the results of this assessment was also developed. 


This document was prepared by Intertox for Seattle Public Schools.1 


This work has also undergone both internal and external peer review.  External peer review was 
conducted by five scientists with expertise in various fields including toxicology, blood lead 
modeling, and risk assessment. 


2.0 WHAT IS LEAD?  SOURCES IN THE ENVIRONMENT AND OTHER BACKGROUND 
INFORMATION 


Lead is a naturally occurring bluish-gray metal found in small amounts in the earth’s crust.  Lead 
found in air is usually related to industrial emissions from sources such as power plants and lead 
smelters.  Historically, leaded gasoline, which was banned in 1976, was a large contributor to lead in 
air.  Lead in soil and water can be from natural deposits in the ground or from deposition of lead 
from the air.   


Measurements of lead in the environment are typically described using a range of different units.  In 
general, these units describe very small quantities.  The concentrations of lead in water, soil, or other 
media are usually expressed in parts per million (ppm), parts per billion (ppb), or parts per trillion 
(ppt). 


                                                   
1Intertox, a public health research firm headquartered in Seattle, WA, was recommended to conduct this assessment by the King 
County/Seattle Public Health Department.  Citizens, governments, and industry regularly consult with Intertox to perform 
independent assessments of the potential for health effects resulting from exposures to chemical and biological agents.  Founded 
in 1995, Intertox is comprised of a multidisciplinary team of health scientists with training in one or more human health 
disciplines, including toxicology, pharmacology, environmental health, industrial hygiene, and medicine. 
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For purposes of illustration, the following examples represent increasingly smaller concentrations: 


• one ppm (equals 1 milligram per liter (mg/L)) would be equivalent to two and one half quarts of 
water in an Olympic-sized swimming pool. 


• one hundred ppb (equals 0.1 mg/L or 100 micrograms per liter (µg/L)) would be equivalent to 
one cup of water in an Olympic-sized swimming pool. 


• one ppb (0.001 mg/L or 1 µg/L) would be equivalent to one half teaspoon of water in an 
Olympic-sized swimming pool. 


• one ppt (0.001 µg/L or 1 nanogram per liter (ng/L)) would be equivalent to one grain of sand in 
an Olympic-sized swimming pool. 


It is simple to convert between these units.  For example, 1 ppm is 1,000 times larger than 1 ppb, 
while a 1 ppt is 1,000 times smaller than 1 ppb. 


For blood lead levels, the units used in this report are micrograms of lead per deciliter of blood 
(µg/dL).  A deciliter is 1/10th of a liter.  Although not common practice when discussing blood lead 
levels, a concentration 10 µg/dL of lead in blood is equal to 100 ppb of lead in the blood. 


It is also useful to understand the technology used to measure lead in water.  The laboratory that 
analyzed water samples from Seattle Public Schools measured lead using a device called an 
Inductively Coupled Plasma/Mass Spectrometer (ICP/MS) and an analytical method known as U.S. 
EPA Method 200.8.  However, this and all measuring devices and methods have limitations.  For 
example, a measuring device can only measure to its detection limit.  A detection limit is an estimate 
of the lowest concentration at which the laboratory is fairly certain that the measuring device can 
reliably determine if the compound or agent is present.  Concentrations below this limit can not be 
reliably detected.  Therefore, a non-detect (“ND”) result indicates that lead was not detected in the 
sample at or above its detection limit.  It does not mean that no lead is in the sample, because lead 
may be present below the detection limit. 


In the Puget Sound region, the 95th percentile background concentration of lead in soil is about 17 
parts per million (ppm) (San Juan, 1994).  This means that 95% of samples have lead concentrations 
below this level.  This does not include some localized areas where past industrial activities have 
produced higher levels.  Air concentrations are on average about 0.6 parts per trillion (ppt) 
(Williamson, 2004).  The source water for the City of Seattle contains very little lead; in general, 
levels are below the detection limit of 1 ppb (Seattle Public Utilities, 2003). 


Water supplied to Seattle Public Schools from Seattle Public Utilities does not normally contain lead 
above the detection limit of 1 ppb.  However, various plumbing materials (e.g., pipes, fountains, and 
plumbing solder) in schools have historically been made with materials containing lead.  Lead could 
have entered tap water as a result of chemical and physical interactions between the water and the 
lead-containing parts through a process known as leaching. 


In addition to possible environmental sources of lead such as soil, water, air, and food, both U.S. 
EPA and FDA (U.S. EPA, 2004a; U.S. FDA, 1998) identify a number of additional lead sources that 
could affect children.  In the home, some ceramic dinnerware, foil on wine bottles, imported vinyl 
miniblinds, crystal glassware, hair dyes, and foreign “medical” folk remedies can contain lead.  
Although regulations are in place to limit some of these hazards, non-compliant products still may 
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exist.  Lead paint is found in homes that were painted or built prior to 1978 (U.S. EPA, 2002a).  In 
these older homes, lead paint can peel or chip, or produce dust containing lead.  In addition, lead-
containing paint chips and dust can be produced during renovation or remodeling of these homes.  
Since it is normal for young children to put their hands and objects in their mouths, they are at risk 
for higher exposure to lead-containing dust or paint chips in their environment.  Lead paint can 
contain over 5,000 ppm lead (U.S. EPA, 1992). 


3.0 GOVERNMENT GUIDANCE AND REGULATIONS 


The U.S. EPA has established an “action level” for lead in school drinking water.  U.S. EPA states 
that when the action level is exceeded, steps should be taken to limit exposure or reduce lead in 
school drinking water.  The U.S. EPA level is the only guidance level available that specifically 
applies to school drinking water.  This action level is 20 ppb in flushed or first-draw samples. 


Other guidelines have been established for lead in drinking water.  While they do not apply 
specifically to school related exposures, they may be useful in understanding how the government 
protects public health.  For example, there are regulations that require U.S. public water supply 
sources to sample residences in the community.  If more than 10% of the residences exceed 15 ppb 
lead in water, then water suppliers must take action.  The action required by U.S. EPA is public 
education and installation of corrosion control measures in the water supplier’s system. 


Although it may seem that the residential lead concentration limit of 15 ppb is more strict than the 
school standard of 20 ppb, the opposite is actually true.  Concentrations in water from every single 
fixture in a school must be below the 20 ppb action level.  In contrast, for residences, values 
exceeding 15 ppb would be permissible by U.S. EPA as long as the number of residences exceeding 
15 ppb does not exceed 10% of the total sampled. 


Many state organizations have established guidelines for lead in drinking water.  For a full list of 
these guidelines, see the CDC’s Agency for Toxic Substances and Disease Registry (ATSDR) 
Toxicological Profile for Lead, specifically Chapter 7: Regulations and Advisories: 
http://www.atsdr.cdc.gov/toxprofiles/tp13.html. 


4.0 BLOOD LEAD TESTING AND BACKGROUND BLOOD LEAD LEVELS 


4.1 Blood Lead Testing 


The principal method for assessing lead exposure in children is measurement of lead in blood.  
Taking blood samples can provide some discomfort to the child, as blood for these tests is either 
drawn by a fingerstick (drawing blood from a capillary by a needle or lancet) or by venipuncture 
(drawing blood from a vein into a syringe or vacuum tube container using a needle).  The results 
from these tests can be compared with established guideline levels (discussed in Section 7.0 of this 
document).  Fingerstick testing is a useful screening method because it is easier to perform, less 
invasive, and less expensive than venipuncture.  Venipuncture testing however is more reliable and 
accurate than fingerstick testing.  Venipuncture testing should be used to confirm any elevated level 
that is found from a fingerstick test.   


 







 


March 3, 2005   4


Blood lead levels are useful for characterizing relatively recent exposures (i.e., during the past month 
or two).  In other words, having a test today would not tell you if your child was exposed to lead a 
long time ago.  Blood lead testing can not inform you of the source of the lead; it can only inform 
you of a child’s total exposure to all recent sources of lead.  


Great care and careful consideration is needed when reviewing blood lead levels reported by 
laboratories.  Reports from 2003 and 2004 on the blood lead testing proficiency program run by the 
New York State Department of Health found that the standard deviation among tests conducted at 
different laboratories was almost always greater than 1 µg/dL.  The smallest standard deviation was 
0.3 µg/dL from a sample with a target concentration of 6 µg/dL.  The measurement results for this 
sample ranged from 5 – 6 µg/dL.  Individual results of blood lead testing are rarely reported to a 
“tenths” value (i.e., 5.2 vs. 5 µg/dL). 


Other methods used by scientists to test for lead in the body include looking for lead in teeth and 
bone.  Although lead remains in these tissues longer than in blood, these methods have several 
limitations in a clinical setting.  The primary limitation is that no established guidelines are in place 
to which results can be compared; for example, if a child had 5 ppm of lead in a tooth, no guidelines 
exist to determine whether this is “acceptable” or “bad.”  It is possible to compare these types of 
results to the findings of epidemiological studies to examine whether any associations have been 
reported between these measured lead levels and adverse effects.  However, these comparisons 
would only be qualitative.  A second limitation to these methods is that, as with blood tests, the 
source of the lead cannot be determined.  In fact, the source of the lead is even more uncertain than 
with a blood lead test, because lead stays in teeth and bone for a longer period.  Thus, a child who 
was exposed to lead dust from paint when they were 3 years old might still have elevated lead in their 
teeth five years later, but it is impossible to tell if that elevated lead is from the lead paint, or from a 
more recent exposure.    


4.2 Background Levels of Blood Lead in Washington State and the U.S. 


Because lead is commonly present in air, soil, water, and food, everyone in the United States has lead 
in their bodies.  In the United States, the average blood lead level in children ages 1-5 is 2.2 µg/dL, 
the average for ages 6-11 is 1.5 µg/dL, and the average for ages 12-19 is 1.1 µg/dL (Centers for 
Disease Control, 2003).   


Blood lead screening/testing is not required for Seattle children. Therefore, the average blood lead 
level for children in Seattle is unknown.  Due to the low level of lead in Seattle water, air, and soil, 
the averages for Seattle are probably not any higher than those seen nationally.  For this evaluation 
and the discussion below, the national average blood lead level of 1.5 µg/dL for 6-11 year olds was 
used as the representative “background” level in Seattle schoolchildren. 


While blood lead screening is not done universally for children in Seattle, some data are available for 
King County children who were most likely tested because of suspected lead poisoning.  To get some 
understanding of the possible ranges of blood lead levels in children in the Puget Sound region, some 
of these data were obtained from the Washington State Department of Health.  During the time 
period from 1993 to 2004, 1,265 children ages 5-8 were tested for lead, most likely because of 
suspected lead poisoning.  The data reveal that for the 11 years of collecting these data, 92% of the 
tested children had blood lead levels below 5 µg/dL.  Seven percent of the tested children had blood 
lead levels in excess of 5 µg/dL, but below 10 µg/dL.  About 1% of the 5-8 year old group had levels 
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over 10 µg/dL.  These values are probably higher than average values in the general population of 
King County because they were likely obtained from children suspected of being exposed to high 
levels of lead.   


The distribution of blood lead levels within each concentration range (0-4 µg/dL, 5-9 µg/dL, and 10+ 
µg/dL) for each of the tested age ranges and years obtained from the Washington State Department 
of Health is provided in Figures 1 through 4, below.  The highest blood lead levels found in these 
data are generally for children below the age of five (i.e., those who have not yet entered the public 
school system).  Medical studies show that these children have greater hand-to-mouth behavior and 
that sources of lead around the home are the most important sources of lead exposure. 


FIGURE 1.  KING COUNTY BLOOD LEAD LEVELS, AGE 0-4.  Distribution of blood lead levels 
measured in children age 0-4, most likely tested due to suspected lead poisoning.   


 
Source: Washington State Department of Health, 2004. 
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FIGURE 2.  KING COUNTY BLOOD LEAD LEVELS, AGE 5-8.  Distribution of blood lead levels 
measured in children age 5-8, most likely tested due to suspected lead poisoning. 


 


Source: Washington State Department of Health, 2004. 


FIGURE 3.  KING COUNTY BLOOD LEAD LEVELS, AGE 9-11.   Distribution of blood lead levels 
measured in children age 9-11, most likely tested due to suspected lead poisoning. 


 


Source: Washington State Department of Health, 2004. 
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FIGURE 4.  KING COUNTY BLOOD LEAD LEVELS, AGE 12-15.   Distribution of blood lead levels 
measured in children age 12-15, most likely tested due to suspected lead poisoning. 


 


Source: Washington State Department of Health, 2004. 


To put these blood lead levels for the period 1993 to 2004 in perspective, the average blood lead 
level in the 1970’s for U.S. children ages 1-5 was about 15 µg/dL (Centers for Disease Control, 
2004).  The average blood lead level for the same age group in 2000 was 2.2 µg/dL, about seven 
times lower.  Figure 5 shows the decline in blood lead levels over the last several decades for all ages 
in the U.S. population.  The reasons for this decline are the removal of lead from gasoline, the 
decreased use of lead-based paint, and the removal of lead-based solder in food cans.  


FIGURE 5.  HISTORICAL BLOOD LEAD LEVELS IN THE U.S. POPULATION. 


 


Source:  Larry Needham, Centers for Disease Control, personal communication, 2003. 







 


March 3, 2005   8


5.0 HEALTH EFFECTS OF LEAD 


In order to assess the potential for adverse health effects, some knowledge of toxicology (the 
scientific study of poisons) is useful.  A fundamental principle of toxicology that has endured for 
over 500 years, often attributed to the Swiss physician Paracelsus,  is "All substances are poisons; 
there is none which is not a poison.  The right dose differentiates a poison and a remedy." 
(http://www.sis.nlm.nih.gov/ToxTutor/Tox1/a11.htm).  In simpler terms, “The dose makes the 
poison.”  This statement indicates that every chemical or substance can be toxic if a person is 
exposed to enough of it.  As the dose gets larger, the adverse response to the chemical increases. 
Understanding this principle is important to understanding the potential for health effects from 
exposure to lead. 


For lead exposure, the key indicator of dose is the level of lead in blood.  This indicator can be 
evaluated in the context of two critical issues: 1) what are levels that warrant treatment and /or 
intervention?, and 2) what are levels that might result in adverse effects?   


Currently, the CDC indicates that blood lead levels greater than 70 µg/dL are deemed a medical 
emergency, and immediate treatment by a physician with lead poisoning experience is warranted 
(Table 1).  Children with blood lead levels between 20 and 69 µg/dL should have a complete medical 
examination, preferably by a physician with experience treating lead poisoning.  Children with blood 
lead levels between 15 and 19 µg/dL are deemed to be in need of education, nutritional intervention, 
and follow-up testing to attempt to reduce blood lead levels.  Between blood lead levels of 10 and 14 
µg/dL, the CDC recommends that children in this range may need to be screened more frequently, 
and if many children in a community have these levels, community-wide lead prevention activities 
should be implemented.  Blood lead levels less than 10 µg/dL are not indicative of lead poisoning 
(CDC, 1991).  Below this level, no further action is deemed necessary. 


TABLE 1.  CDC BLOOD LEAD CLASSIFICATIONS 
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Depending on the level of exposure, lead can impact many body systems.  At very high blood lead 
levels (75 µg/dL and higher), readily noticeable or detectable effects of lead exposure in children can 
include effects on the kidney, nervous system, and blood cells.  Blood lead levels this high require 
immediate treatment.  These effects can manifest themselves as anemia, fatigue, brain swelling, and 
coma.  At lower levels (15-40 µg/dL), more subtle effects such as changes in vitamin metabolism, 
enzyme synthesis, and nerve conduction velocities may occur.   


The most sensitive effects of lead exposure in children are considered to be effects on the nervous 
system.  There are reports of small changes in intelligence, hearing, and growth with exposure to lead 
(CDC, 1991).  These subtle effects have been reported at blood lead levels around and below 10 
µg/dL.  Several recent studies have reported small changes in cognitive measures (e.g., IQ) in large 
diverse populations of children exposed to lead early in childhood.  The relevance of these studies for 
assessing similar health effects in older, school age children is uncertain. It is also not certain if a 
blood lead threshold exists for these effects (Bernard, 2003).  However, for perspective, scientists 
report that a number of other environmental factors, including socioeconomic status and quality of 
the care giving environment, are considered to have a greater impact on neuropsychological 
development than incremental changes in blood lead below 10 µg/dL (Koller et al., 2004). 


U.S. EPA has determined that lead should be considered a carcinogen based on data in animal studies 
(U.S. EPA, 2004b), and classified lead as a Class B2-Probable Human Carcinogen based on these 
data.  However, U.S. EPA has also determined that data in humans exposed to lead are inadequate to 
prove human carcinogenicity (U.S. EPA, 2004b).  U.S. EPA has not calculated exposure levels 
specific for protection from carcinogenicity because it is believed quantitative levels calculated using 
standard procedures would not accurately describe the cancer risk. 


6.0 WATER SAMPLING DATA 


6.1 Source of Data 


The water samples used for this evaluation were collected by Economic and Engineering Services, 
Inc. (EES), Bellevue, WA, at Seattle Public Schools in 2004.  According to documentation, water 
samples were obtained in accordance with U.S. EPA and Washington State Department of Health 
guidelines for sampling water at schools (U.S. EPA, 1999; Washington State Department of Health, 
2004).  Water samples were analyzed by Lauck’s Testing Laboratories, Inc., Seattle, WA, using U.S. 
EPA Method 200.8.  For more detail, a complete description of the sampling protocol and results is 
provided in the EES report (EES, 2004a).   


The objectives of the EES sampling were to “Prepare and carry out a comprehensive testing program 
at schools,” and “Evaluate the testing data to determine the nature, magnitude, and extent of water 
quality programs (if any) at each school.”  Sampling guidelines recommend that both first-draw and 
flushed samples be collected to assess lead levels in water for each fixture.  For drinking water 
samples, a fixture is defined as a sink faucet, bubbler, or water fountain located in one of the Seattle 
Public Schools.  A first-draw sample is obtained by capturing the first water coming from a fixture 
that has not been used for 16 to 18 hours—typically after overnight non-use.  Flushed samples are 
obtained by capturing water from a fixture 30 seconds after the fixture has been turned on.   
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Recent studies, including studies using samples collected by EES (2004b), have attempted to 
determine how quickly lead concentrations increase in water fixtures after the faucet is shut off.  Data 
collected from samples at Decatur Elementary indicate that lead concentrations can rebound to about 
50% of first-draw concentrations after one hour.  Thus, the concentration of lead in drinking water is 
highly dependent on how often a fixture is used throughout the day.   


6.2 Analyses of Data 


The water sampling data (EES, 2004a) show that the amount of lead in drinking water varied by 
school and by fixture within the school.  This means that a child’s possible exposure to lead is 
dependent on where and how much a child drank from specific locations within a given school.    


Overall, over 100 buildings and 2,000 individual water fixtures in Seattle Public Schools were tested 
for lead in this study.  The highest level of lead detected was 1,600 ppb2 in a first-draw sample; the 
lowest was less than the detection limit of 1 ppb.  About 13% of the first-draw samples and 43% of 
flushed samples were below the detection limit.  About 25% of first-draw samples exceeded U.S. 
EPA’s action level of 20 ppb (discussed in more detail in Section 4.0), while about 3% of flushed 
samples exceeded this level.  Figures 6 and 7 illustrate the distributions of the number of fixtures by 
concentration of lead at Seattle Public Schools.  Figure 6 presents the data for first-draw samples and 
Figure 7 presents the data for flushed samples.  Most fixtures from which first draw samples were 
collected had lead concentrations below 20 ppb. For flushed samples, most fixtures had 
concentrations below 10 ppb.  These data demonstrate that both first draw and flushed samples from 
most of the fixtures had lead concentrations below the U.S. EPA action level.  Seattle Public Schools 
has fixed or disabled any fixtures with sampled concentrations that exceeded the 20 ppb action level.  
These data provided useful information for developing exposure scenarios used to estimate blood 
lead levels, which are discussed in Section 9. 


                                                   
2  This fixture has been the subject of multiple follow-up sampling events.  The highest result in this follow-up testing was 1,800 
ppb, while the lowest result was 32 ppb.  For the purposes of this evaluation, the original data set (with the value of 1,600 ppb) 
was used.       
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FIGURE 6.  DISTRIBUTION OF FIRST-DRAW SAMPLE LEAD CONCENTRATIONS BY NUMBER OF 
FIXTURES. 


  


Source: EES, 2004a. 
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FIGURE 7.  DISTRIBUTION OF FLUSHED SAMPLE LEAD CONCENTRATIONS BY NUMBER OF FIXTURES. 


 


Source: EES, 2004a. 


To get sample results for a particular school, visit the Seattle Public Schools’ Drinking Water Testing 
Program website. 


7.0 MODELING BLOOD LEAD LEVELS3 


In order to address parents’ questions about the potential for health effects in their children from past 
and future exposure to lead in drinking water at Seattle Public Schools, state-of-the-science 
physiologically based pharmacokinetic modeling for lead (Pb_PBPK) was performed to predict 
blood lead levels.  This computer-based model uses biological parameters and information on the 
amount of lead potentially ingested through various pathways (food, air, soil, water, etc.) to estimate 
levels of lead in blood.  Algorithms that form the basis of the model incorporate the results of studies 
on lead pharmacokinetics published in the scientific literature.  The model outputs can be compared 
to government guidelines, discussed elsewhere in this document. 
                                                   
3 Another environmental consulting firm (Gradient Corporation, Seattle WA) conducted a quality assurance evaluation on the 
model results presented here.  Gradient used a slightly older version of the model released in 1998 whereas the version Intertox 
used incorporated refinements about the kinetics of lead in the body released in 2000. Gradient's blood lead concentration 
estimates were on average approximately 15% higher than the results reported here.  This difference would not affect the overall 
conclusion that all estimated blood lead levels are below the CDC guidance level.  A more detailed discussion of the differences 
between the results can be found in Gradient (2004). 
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7.1 Model Selection 


Several models are available to predict blood lead levels in humans from exposures to lead, but only 
two models are applicable to children:  the U.S. EPA’s Integrated Exposure Uptake Biokinetic 
(IEUBK) Model and a lead Physiologically Based Pharmacokinetic (Pb_PBPK) model created by Dr. 
Ellen O’Flaherty (1998), a professor of Environmental Health at the University of Cincinnati.  Both 
of these models predict blood lead levels in children based on exposures to lead in air, water, soil, 
food, and other sources (e.g., lead paint).  However, for issues relevant to Seattle Public Schools, the 
Pb_PBPK model was considered to be a better model for a number of reasons: 


• The IEUBK model can only model exposures for children up to age 7, while the Pb_PBPK 
model can address children up to age 18.  Thus, the IEUBK model can not be used to assess 
exposures during all the years a child might attend Seattle Public Schools. 


• Several authors have demonstrated that the IEUBK model tends to inaccurately predict the 
percentage of the population with blood lead concentrations exceeding a level of interest (e.g., 10 
µg/dL) when applied to exposure conditions that differ substantially from those for which the 
model was developed (Carroll and Galindo, 1998; Bowers and Mattuck, 2001).  The prediction 
relies on input of a value describing the geometric standard deviation (GSD) around the mean 
blood lead concentration. Typically, the model assumes a default GSD of 1.6.  However, the 
GSD has been shown to vary across populations and locations as a result of differences in 
children’s behavior or the amount of lead absorbed from the exposure medium into the body.  
Studies conducted to assess how well the Pb_PBPK model predicted blood lead concentrations in 
different settings showed good congruence (O’Flaherty, 1998).  When model runs were 
conducted to compare the IEUBK and Pb_PBPK model using the same exposure inputs and 
assuming continuous exposure, the predicted blood lead concentrations for children aged 0 to 7 
years were similar, although the IEUBK tended to predict higher blood lead concentrations for 
the older children, since it did not take into account the observed decrease in soil ingestion rate in 
the older children as their hand-to-mouth behaviors decreased (O’Flaherty, 1998). 


• The IEUBK model is intended to be used to model blood lead levels over continuous exposure 
periods that are of sufficient duration to produce quasi-steady state blood lead concentrations.  
According to U.S. EPA (2002b), “the model should not be used for exposure periods of less than 
three months, or in which a higher exposure occurs less than once per week or varies irregularly.”  
Thus, the IEUBK model can not adequately address the effect that summer vacation, for 
example, might have on blood lead levels.  The Pb_PBPK model has the capability to integrate 
shorter term differences in exposure, such as the effect that a summer vacation might have on 
children’s blood lead levels. 


For these reasons, the Pb_PBPK model was chosen to assess potential blood lead levels for children 
in Seattle Public Schools.  Other scientists have used the IEUBK model to investigate potential 
health effects from exposure to lead in Seattle Public Schools’ drinking water (Karr et al., 2004).  
Their final report can be found at: http://depts.washington.edu/pehsu/report-lead.pdf. 


7.2 Historical Exposure Scenarios 


The Pb_PBPK model was used to predict the effect of exposure to lead in drinking water at Seattle 
Public Schools on blood lead levels.  Using a slope factor calculated by the Pb_PBPK model, blood 
lead levels were predicted using lead concentrations in water from first-draw and flushed samples for 
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each fixture.  While students usually stay in a classroom for only one year, a maximum exposure of 
two years in a given classroom was assumed in this assessment.  The two year exposure was deemed 
appropriate due to the fact that some Seattle Public School classrooms are occupied by the same 
children for two consecutive years.  A longer exposure period was not used due to the low number of 
rooms with high lead levels (i.e., it is unlikely that a child would spend more than two years in 
classrooms with the highest lead levels).  In addition, the future exposure modeling discussed in 
Section 7.3 addresses long-term exposure at relevant lead levels. 


The rate of water consumption varies based on a child’s age and weight.  U.S. EPA (2002c) provides 
default estimates of daily water consumption for different age ranges.  Since children are assumed to 
drink only a fraction of their water at school each day, a search of the literature was performed to 
identify information on how much water children drink at school.  Because relevant studies were not 
identified, for the purposes of this assessment it was assumed that 50% of total daily water 
consumption on school days occurs at school.  Table 2 provides the age-specific drinking water rates 
used as a basis for the Pb_PBPK modeling. 


TABLE 2.  TOTAL AND SCHOOL DRINKING WATER CONSUMPTION RATES 


Average Drinking Water Consumption Rates 


Total Daily 
Consumption Rate  


Calculated 
Consumption Rate at 


School  
Age Range 


(yrs) 
fl oz/day L/d fl oz/day L/d 


4-6 14 0.42 7 0.21 


7-10 15 0.45 7.5 0.225 


11-14 20 0.59 10 0.295 


15-18 26 0.76 13 0.38 


Source: U.S. EPA, 2002c. 


The physiological, anatomical, and lead kinetic specific parameters established during the 
development of the model (O'Flaherty et al., 1998; O'Flaherty 2000) were not modified in the 
simulations performed for Seattle Public Schools.  The assumed physiological and anatomical 
characteristics are age-dependent, and incorporate such information as tissue volumes and blood flow 
rates relative to body weights.  The only parameters that were adjusted in these calculations were the 
exposure-specific parameters, such as parameters describing lead intakes from a variety of different 
exposure media including air, soil, and food.  For these parameters, information on background lead 
levels appropriate to the Seattle area were used.  A document that describes all of the key inputs to 
the Pb_PBPK model is provided in Appendix B. 


The Pb_PBPK model was run using ten different lead drinking water concentrations corresponding to 
a range of possible concentrations that students could have been exposed to in Seattle Public Schools.  
Each simulation assumed that a given child was exposed to a given concentration for two years from 
age 5 to 7 and to background concentrations prior to and after that time.  A slope factor was then 
calculated based on the correlation between the water concentration and the maximum predicted 
incremental increase in blood lead concentration (above background) from each simulation.   
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To provide an estimate of the range of exposures that could have occurred at Seattle Public Schools, 
three different drinking water scenarios were analyzed using data for each fixture.  The three 
scenarios are described below: 


• In the most cautious (or conservative) scenario, 50% of the water children drank from the 
fixture was assumed to be at the first-draw lead level and 50% was assumed to be at the 
flushed lead level.  This scenario is very unlikely.  It assumes that a child drank water from 
only one fixture each day for two school years, and that half of the water they drank from that 
fixture is at the highest (first-draw) level and half is at the flushed level. Although this is very 
unlikely, it gives us an idea of a “worst-case” change in blood lead levels.  


• The second-most cautious scenario assumed that 25% of the water children drank from the 
fixture was at the first-draw lead level, and 75% was at the flushed lead level.  This scenario 
is more likely than the first scenario, but probably still conservative.  It assumes that a child 
drank water from only one fixture each day for two school years, and that a quarter of the 
water they drank from that fixture is at the highest (first-draw) level. 


• The last scenario assumes that 10% of the water children drank at school from the fixture was 
at the first-draw lead level, and 90% was at the flushed lead level.  This is the most likely and 
realistic scenario of the three presented. 


The slope factor was applied to weekly average water concentrations estimated for each fixture 
corresponding to the three scenarios described above, to predict the maximum increase in blood lead 
concentration that could have occurred if a child drank water exclusively from that source in 
accordance with the scenario for two years.  These calculations were conducted for every sampled 
location in the District – over 2000 different sources.  Except for four fixtures, the estimated increase 
in blood lead level for each fixture and scenario is less than 3.2 µg/dL. This includes every fixture 
with a first draw concentration of 670 ppb or less.  Assuming an average “background” blood lead 
level of 1.5 µg/dL (based on children age 6-11, as described above), the total estimated blood lead 
level is less than 4.7 µg/dL.  This is about half the CDC guidance level of 10 µg/dL. 


A table of the model results for all three scenarios for every fountain or faucet sampled is provided in 
Appendix A.  These correspond to sampling locations identified in the EES report (EES, 2004a). 


Exposures corresponding to the four fixtures with the highest detected lead levels (Decatur 
Classroom 5 (Figure 8), Lincoln Elementary backstage fountain (Figure 9), Wedgwood Classroom 5 
(Figure 10), and Boren Classroom 20 (Figure 11)) were also assessed.  First draw levels for these 
fixtures ranged from 970 to 1600 ppb.  For the most cautious scenario, the predicted increase in 
blood lead levels associated with these fixtures ranged from 5.7 to 7.0 µg/dL.  Assuming an average 
“background” blood lead level of 1.5 µg/dL, the total estimated blood lead level ranges from 7.2 to 
8.5 µg/dL.  These levels are less than the CDC guidance level of 10 µg/dL.   
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FIGURE 8. PB_PBPK MODEL RESULTS FOR DECATUR CLASSROOM 5. 


 


 


FIGURE 9. PB_PBPK MODEL RESULTS FOR LINCOLN ELEMENTARY BACKSTAGE FOUNTAIN. 
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FIGURE 10. PB_PBPK MODEL RESULTS FOR WEDGWOOD CLASSROOM 5. 


 


FIGURE 11.  PB_PBPK MODEL RESULTS FOR BOREN CLASSROOM 20. 


 


When considering these results, it is important to remember that these scenarios are intended to 
capture a variety of past exposures, in an attempt to understand what the upper range of blood lead 
levels could have been for children in Seattle Public Schools.  It is possible that if a child drank a lot 
more water than average from one of the faucets with the highest lead levels and/or had high 
exposures to lead from sources unrelated to the school (e.g., to lead paint in the home), their blood 
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lead levels could have been higher than those discussed here.  It is possible that some of these 
children may have had levels of lead greater than the guideline levels used by CDC. 


7.3 Future Exposure Scenarios 


When EES first started Phase 1 sampling at Seattle Public School fixtures for this project, operational 
faucets and drinking fountains at Seattle Public Schools were required to meet the U.S. EPA standard 
of 20 ppb, for both first draw and flushed samples.  However, the Seattle Public School Board 
recently decided to voluntarily lower the standard to 10 ppb.  The Pb_PBPK model was used to 
assess how reduction of the water concentration standard from 20 ppb to 10 ppb might affect blood 
lead levels.  The results of this modeling are provided in Figure 12.  The fluctuations in 
concentrations over time reflect time away from school (e.g., summer vacations). 


FIGURE 12.  COMPARISON OF BLOOD LEAD CONCENTRATIONS BASED ON SCHOOL YEAR 
EXPOSURES TO BACKGROUND, 10 PPB, AND 20 PPB LEAD IN DRINKING WATER. 


 


Modeling results show that the increase in blood lead levels in a child exposed continuously to 20 
ppb lead in drinking water at school would be no greater than 0.3 µg/dL over background levels; at 
10 ppb, the increase would be no greater than 0.1 µg/dL over background.  Based on the scientific 
studies evaluated for this assessment, these extremely small changes would not have a measurable 
effect on a child’s health.  The actual reduction in blood lead levels resulting from reducing the 
standard from 20 ppb to 10 ppb is likely to be much less than these estimates, because concentrations 
for most of the fixtures were much lower than either standard (e.g., over 43% of flushed levels were 
below 1 ppb).   
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Because blood lead testing is subject to some amount of measurement variability, a laboratory would 
be unlikely to be able to reliably measure this difference.  For example, reports from the blood lead 
testing proficiency program run by the New York State Department of Health in 2003 and 2004 
found that the standard deviation among tests conducted at different laboratories was almost always 
greater than 1 µg/dL.  The smallest standard deviation was 0.3 µg/dL, based on a sample with a 
target concentration of 6 µg/dL.  The range of results from this sample was 5 – 6 µg/dL.  Results of 
blood lead testing are rarely reported to a “tenths” value (i.e., 5.2 vs. 5 µg/dL). 


8.0 COMPARISON OF SEATTLE PUBLIC SCHOOLS’ EXPOSURE SCENARIOS TO WORLD 
HEALTH ORGANIZATION GUIDELINES 


In addition to the CDC, the World Health Organization (WHO) also has established guidance on lead 
exposure.  WHO recommends that lead in drinking water (not specifically school drinking water) 
should not exceed 10 ppb.  However, this concentration does not take into account the rate and 
duration of exposure and, as described above, exposure to 10 ppb in drinking water during the school 
year would have a relatively small effect on child blood lead levels. 


WHO has a more precise guideline for the weekly rate of lead intake that should not be exceeded—
this guideline is 25 micrograms (µg) of lead per kilogram (kg) body weight per week from all 
sources.  This type of unit is used to describe a dose.  Doses that children at Seattle Public Schools 
would get for each of the exposure scenarios described above can be compared to this guideline.  The 
WHO guideline is based on an evaluation that found that a 30 pound (13 kg) child exposed to 3 – 4 
µg lead/kg-day (21-28 µg/kg-week) would not have elevated blood lead levels (WHO, 1987).  The 
guideline was not developed using a pharmacokinetic model like the Pb_PBPK model. 


For each of the scenarios described in section 7.2 above, the amount of lead a child was possibly 
exposed to each week from drinking water at school can be estimated based on the product of the 
concentration of lead in water, the ingestion rate, and the number of days per week a child drinks 
water at school, divided by the child’s body weight.  The equation is as follows: 


 


 Dose(school water) (µg/kg-week) = 
BW


ERIRCR ××
 


 Where: 


CR = Composite water concentration of lead in ppb (or µg/L) 
IR = Water ingestion rate in liters per day 
ER = 5 (number of days/week a child is exposed to lead at school) 
BW = Child’s body weight in kilograms (to convert pounds to kilograms, multiply by 0.45) 


 


The CR is the sum of (1) the lead concentration in the flushed water sample from a particular fixture 
multiplied by the percentage of time flushed water is consumed and (2) the lead concentration in the 
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first-draw water sample from the fixture multiplied by the percentage of time first-draw water is 
consumed, as follows: 


 


  CR = 
( ) ( )


100
%% FirstFirstFlushedFlushed ×+×


 


 


Where: 


 Flushed = Concentration of lead in water from a flushed sample (in ppb) 
 %Flushed = Percentage of time the child drank flushed water  
 First = Concentration of lead in water from a first-draw sample (in ppb) 
 %First = Percentage of time the child drank first-draw water 


To illustrate the use of these equations, an example calculation can be performed using the 
assumption that a 7-year old child consumed first-draw water with a lead concentration of 100 ppb 
for 25% of the time, and flushed water with a lead concentration of 10 ppb for 75% of the time.  The 
CR for these assumptions would be 32.5 ppb.  Using the values from Table 2, a 7 year old is 
predicted to consume 0.225 liters of water per day at school (assuming 50% of total water is 
consumed at school each day).  The exposure rate (ER) is equal to five days per week, the number of 
days per week that a child attends school.  The average body weight (BW) of a 7-year old is 66 
pounds, equivalent to 30 kilograms. 


Solving for Dose(school water): 


 Dose(school water) = 
kg


weekddLLg
30


/5/225.0/5.32 ××µ
 


 Dose(school water) = 1.2 µg/kg-week (compared to the WHO guideline of 25 µg/kg-week) 


A more likely scenario would be that a child consumes no more than 10% first-draw water and 90% 
flushed water.  The dose above only reflects the lead a child would ingest from school water.  
Children are exposed to other sources of lead as well (e.g., air, food, paint) that contribute to the 
background concentration of lead in blood and should be considered to generate an overall estimate 
of how much lead a child takes in each day.  


9.0 SUMMARY AND CONCLUSIONS 


The goals of this work are to: 1) conduct a careful, critical, state of the science analysis to assess the 
possible effects of lead in drinking water at Seattle Public Schools on blood lead levels of children 
attending these schools, 2) educate parents and other stakeholders on issues associated with lead 
exposure and potential health effects, and 3) assess the possible impact to public health that might 
occur as a result of setting an action level lower than that established by U.S. EPA.  This document 
and the short Question and Answer document were developed to provide education on these issues.   
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Our summary and conclusions regarding past and potential future exposures of children to lead in 
drinking water at Seattle Public Schools are as follows: 


• To predict the blood lead levels of school-aged children in Seattle Public Schools, the 
most current, state-of-the-science physiologically-based pharmacokinetic model for lead 
(Pb_PBPK) was used.  This is a computer-based model that incorporates the results of 
scientifically validated studies that assess the impact of environmental exposure to lead 
on blood lead levels.  


• For each of the more than 2,000 Seattle Public Schools’ drinking water fixtures that were 
sampled, three different exposure scenarios were examined to account for a range of 
possible exposures from worst-case (or higher than expected, which assumes that a child 
drinks the higher “first draw” concentration 50% of the time) to more likely, in an 
attempt to understand what the upper range of blood levels could be for children in 
Seattle Public Schools. 


• The Pb_PBPK modeling predicts that with the exception of the four fixtures that had the 
highest measured lead concentrations, total blood lead levels for a child would not have 
exceeded 5 µg/dL.  For all 2,000+ fixtures, the results predict that a child’s total blood 
lead level would not have exceeded 8.5 µg/dL.  Thus, even if a child drank more than the 
expected amount of “first draw” water each day from any of the sampled 2,000+ Seattle 
Public School fixtures, the modeling results predict that his or her blood lead level would 
have been below the lowest level of concern (10-14 µg/dL) established by the CDC. 


• The predicted total blood lead level for children at the Seattle Public Schools was based 
on the summation of possible exposure to lead in drinking water from Seattle Public 
Schools and exposure to “background” sources of lead (e.g., in the home).  The average 
blood lead level for children in Seattle is unknown.  However, since levels of lead in 
Seattle air, soil, and municipal water are low, average blood lead levels for Seattle are 
probably not any higher than those seen nationally.  Consequently, the national average 
blood lead level of 1.5 µg/dL for 6-11 year olds was used as representative of background 
for Seattle Public School children.  However, it is possible that a child could have very 
high exposures to lead from sources unrelated to the Seattle Public Schools (e.g., to lead 
paint in the home) and consequently have had total blood lead levels greater than those 
predicted. 


• The CDC indicates that no action is needed if a child’s blood lead level is below 10 
µg/dL.  When many children in a community have blood lead levels between 10 and 14 
µg/dL, the CDC suggests that more community-wide lead poisoning prevention activities 
may be triggered and that children with blood levels in that range may need to be re-
screened more frequently.  Although some researchers have reported subtle effects (e.g., 
on IQ) in large populations of children exposed to lead in early childhood at blood lead 
levels around and below 10 µg/dL, the relevance of these studies for assessing the 
possibility of similar health effects in an older school-age child with blood lead levels in 
this range is uncertain.  Understanding whether lead at these low blood lead levels could 
have an effect on school-age children is also difficult since scientists report that other 
environmental factors, including socioeconomic status and quality of the care giving 
environment, have much more impact on the neuropsychological development of a child 
than incremental changes in blood lead levels below 10 µg/dL. 
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• The current U.S. EPA “action level” for lead in drinking water at schools is 20 ppb.  The 
Seattle Public School Board has adopted a rule that lowers this level.  The Board has 
determined that for Seattle Public Schools, the level of lead in drinking water must not 
exceed 10 ppb.  Based on a Pb_PBPK analysis, the predicted decrease in blood lead 
levels for a child who drinks water containing 10 ppb all the time at school compared to a 
child who drinks water containing 20 ppb all the time at school would be 0.3 µg/dL.  
Although the current medical literature suggests this decrease would have no measurable 
effect on a child’s health, use of this guideline level provides an additional level of 
protection from exposure to lead in drinking water. 


10.0 OTHER INFORMATION SOURCES 


Seattle Public Schools’ Drinking Water Testing Program Website: 


http://www.seattleschools.org/area/facilities/WaterQuality/water_quality_description.htm  


U.S. EPA Integrated Risk Information System Lead Website: 


http://www.epa.gov/iris/subst/0277.htm  


ATSDR Public Health Statement for Lead: 


http://www.atsdr.cdc.gov/toxprofiles/phs13.html  


ATSDR Toxicological Profile for Lead: 


http://www.atsdr.cdc.gov/toxprofiles/tp13.html  


CDC Childhood Lead Poisoning Prevention Webpage: 


http://www.cdc.gov/nceh/lead/lead.htm  


Washington Department of Health Lead Fact Sheet: 


http://www.doh.wa.gov/ehp/dw/Programs/lead.htm  


Washington Department of Health Lead in School Drinking Water Fact Sheet: 


http://www.doh.wa.gov/ehp/dw/fact_sheets/lead_in_school_drinking_water.htm  


University of Washington Pediatric Environmental Health Specialty Website: 


http://depts.washington.edu/pehsu/ 
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APPENDIX A 
 


CLASSROOM-SPECIFIC BLOOD LEAD RESULTS 







ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


DCT-16 1600 DCT-16 6 6.99 3.52 1.44
LNC-29 1300 LNC-29 70 5.96 3.28 1.68
WDG-5 960 WDG-5 370 5.79 4.50 3.73
BRN-20 1300 BRN-20 10 5.70 2.89 1.21
BDT-2 670 BDT-2 44 3.11 1.74 0.93
MSD-5 590 MSD-5 8 2.60 1.34 0.58
NGT-2 280 NGT-2 250 2.31 2.24 2.20
VWR-3 470 VWR-3 31 2.18 1.22 0.65


WHM-18 490 WHM-18 3 2.14 1.09 0.45
MPL-10 470 MPL-10 2 2.05 1.04 0.42
BRN-5 430 BRN-5 15 1.94 1.03 0.49


MSD-12 440 MSD-12 5 1.94 0.99 0.42
DBP-11 440 DBP-11 3 1.93 0.98 0.41
SCJ-10 420 SCJ-10 6 1.85 0.95 0.41
DCT-14 410 DCT-14 6 1.81 0.93 0.40
RGS-16 400 RGS-16 < 1 1.74 0.88 0.36
VWR-25 360 VWR-25 31 1.70 0.99 0.56
RXH-11 380 RXH-11 2 1.66 0.84 0.35
BRN-14 16 BRN-14 360 1.64 2.38 2.83
DCT-12 280 DCT-12 52 1.44 0.95 0.65
BLN-8 320 BLN-8 3 1.41 0.72 0.30


SMP-15 310 SMP-15 9 1.39 0.73 0.34
GRH-31 310 2.70 2.70 2.70


SMP-8 300 SMP-8 3 1.32 0.67 0.28
VNA-17 290 VNA-17 12 1.31 0.71 0.35
DCT-22 290 DCT-22 11 1.31 0.70 0.34
SCJ-18 290 SCJ-18 11 1.31 0.70 0.34
SMP-12 290 SMP-12 10 1.31 0.70 0.33
WDG-22 270 WDG-22 22 1.27 0.73 0.41
GNL-19 280 GNL-19 5 1.24 0.64 0.28
WHM-8 280 WHM-8 3 1.23 0.63 0.27
GNL-12 280 GNL-12 < 1 1.22 0.62 0.25
FMP-19 260 FMP-19 8 1.17 0.62 0.29
GRH-11 230 GRH-11 36 1.16 0.74 0.48
NGT-9 260 NGT-9 4 1.15 0.59 0.26
DCT-26 250 DCT-26 13 1.14 0.63 0.32
MRC-9 260 MRC-9 3 1.14 0.59 0.25


WDG-15 220 WDG-15 36 1.11 0.71 0.47
SCJ-1 250 SCJ-1 4 1.10 0.57 0.25


KMB-23 250 KMB-23 2 1.10 0.56 0.23
FMP-12 230 FMP-12 19 1.08 0.62 0.35
ARB-27 230 ARB-27 16 1.07 0.60 0.33
DCT-13 240 DCT-13 3 1.06 0.54 0.23
SMP-3 190 SMP-3 51 1.05 0.75 0.56
MPL-5 230 MPL-5 3 1.01 0.52 0.22
IGR-1 190 IGR-1 30 0.96 0.61 0.40


SNS-22 210 1.83 1.83 1.83
WDG-26 160 WDG-26 50 0.91 0.67 0.53
SMP-11 200 SMP-11 7 0.90 0.48 0.23
RBH-4 200 RBH-4 6 0.90 0.47 0.22
WDG-6 130 WDG-6 65 0.85 0.71 0.62
DCT-6 160 DCT-6 35 0.85 0.58 0.41
SCJ-15 180 SCJ-15 15 0.85 0.49 0.27


First Draw Results* Flushed Results


   Appendix A-Classroom-Specific Blood Lead Results


Incremental Increase in Blood Lead
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


GNL-22 190 GNL-22 2 0.84 0.43 0.18
VNA-17.5 180 VNA-18 8 0.82 0.44 0.22


DCT-8 170 DCT-8 16 0.81 0.47 0.27
GNL-10 180 GNL-10 6 0.81 0.43 0.20
IGR-26 180 IGR-26 5 0.80 0.42 0.20


WDG-12 160 WDG-12 23 0.80 0.50 0.32
PTF-7 160 PTF-7 22 0.79 0.49 0.31


DCT-25 180 DCT-25 2 0.79 0.40 0.17
GNL-8 180 GNL-8 2 0.79 0.40 0.17


WDG-25 150 WDG-25 31 0.79 0.53 0.37
SLM-17 170 SLM-17 9 0.78 0.43 0.22
SMP-7 170 SMP-7 3 0.75 0.39 0.17
GNL-21 170 GNL-21 2 0.75 0.38 0.16
FMP-10 140 FMP-10 28 0.73 0.49 0.34
SLM-16 120 SLM-16 46 0.72 0.56 0.46
FMP-3 150 FMP-3 12 0.70 0.40 0.22
VWR-4 160 VWR-4 2 0.70 0.36 0.15
GNL-15 140 GNL-15 21 0.70 0.44 0.29


DCT-21RE 160 0.70 0.35 0.14
KMB-16 150 KMB-16 7 0.68 0.37 0.19
NGT-18 150 NGT-18 7 0.68 0.37 0.19
SCJ-7 150 SCJ-7 7 0.68 0.37 0.19


WDG-13 150 WDG-13 6 0.68 0.37 0.18
SMP-4 150 SMP-4 3 0.67 0.35 0.15
ARB-23 150 ARB-23 1 0.66 0.33 0.14
VNA-14 150 VNA-14 < 1 0.66 0.33 0.14
BDT-14 140 BDT-14 10 0.65 0.37 0.20
VWR-17 140 VWR-17 10 0.65 0.37 0.20
SMP-14 140 SMP-14 8 0.64 0.36 0.18
AKK-12 46 AKK-12 100 0.64 0.75 0.82
DNY-17 120 DNY-17 26 0.64 0.43 0.31
LRH-17 140 LRH-17 5 0.63 0.34 0.16
LRH-3 140 LRH-3 5 0.63 0.34 0.16


FMP-21 130 FMP-21 14 0.63 0.37 0.22
HGS-17 120 HGS-17 23 0.62 0.41 0.28
GNL-18 140 GNL-18 3 0.62 0.32 0.15
WDG-8 110 WDG-8 32 0.62 0.45 0.35
FMP-6 140 FMP-6 2 0.62 0.32 0.14
PTF-5 140 PTF-5 2 0.62 0.32 0.14
VWR-9 140 VWR-9 2 0.62 0.32 0.14
DCT-20 140 DCT-20 1 0.61 0.31 0.13
OYV-3 140 OYV-3 < 1 0.61 0.31 0.13


RGS-25 140 RGS-25 < 1 0.61 0.31 0.13
RBH-5 70 RBH-5 70 0.61 0.61 0.61
IGR-10 65 IGR-10 73 0.60 0.62 0.63
MCR-29 99 MCR-29 39 0.60 0.47 0.39
MCR-19 130 MCR-19 5 0.59 0.32 0.15
WHM-5 130 WHM-5 5 0.59 0.32 0.15


SMP-19B 130 SMP-19B 4 0.58 0.31 0.14
SNS-1 130 SNS-1 4 0.58 0.31 0.14


WDG-16 120 WDG-16 12 0.57 0.34 0.20
GTZ-7 77 GTZ-7 54 0.57 0.52 0.49
SSH-9 93 SSH-9 38 0.57 0.45 0.38
DCT-18 130 DCT-18 < 1 0.57 0.29 0.12
LRH-16 130 LRH-16 1 0.57 0.29 0.12
SMP-20 120 SMP-20 8 0.56 0.31 0.17
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DCT-23 120 DCT-23 6 0.55 0.30 0.15
SCJ-11 110 SCJ-11 15 0.54 0.34 0.21
SLT-22 30 SLT-22 93 0.54 0.67 0.75
IGR-27 110 IGR-27 13 0.54 0.32 0.20
SLM-5 120 SLM-5 3 0.54 0.28 0.13
DCT-17 120 DCT-17 2 0.53 0.27 0.12
GNL-9 120 GNL-9 2 0.53 0.27 0.12


WWD-16 120 WWD-16 2 0.53 0.27 0.12
BCN-9 120 BCN-9 1 0.53 0.27 0.11
CLA-2 120 CLA-2 1 0.53 0.27 0.11


NGT-24 120 NGT-24 < 1 0.53 0.27 0.11
BGL-12 120 0.52 0.26 0.10
AKK-6 77 AKK-6 42 0.52 0.44 0.40


FMP-15 110 FMP-15 8 0.51 0.29 0.16
SCJ-4 100 SCJ-4 16 0.50 0.32 0.21


BDT-11 78 BDT-11 37 0.50 0.41 0.36
VWR-10 100 VWR-10 15 0.50 0.32 0.20
FMP-11 110 FMP-11 5 0.50 0.27 0.13
FMP-5 110 FMP-5 5 0.50 0.27 0.13
SMT-5 110 SMT-5 5 0.50 0.27 0.13


FMP-18 100 FMP-18 11 0.48 0.29 0.17
RGS-3 110 RGS-3 1 0.48 0.25 0.10


WHM-14 26 WHM-14 79 0.46 0.57 0.64
GNL-20 99 GNL-20 5 0.45 0.25 0.13
FMP-9 100 FMP-9 4 0.45 0.24 0.12
NGT-7 86 NGT-7 17 0.45 0.30 0.21
MGN-4 92 MGN-4 10 0.44 0.27 0.16
GNL-6 98 GNL-6 4 0.44 0.24 0.12
WDG-4 100 WDG-4 1 0.44 0.22 0.09


MSD-24 100 0.87 0.87 0.87
IGR-6 94 IGR-6 6 0.44 0.24 0.13


HLE-2RE 99 HLE-29 < 1 0.44 0.22 0.09
MUR-13 95 MUR-13 4 0.43 0.23 0.11
IGR-19 97 IGR-19 2 0.43 0.22 0.10
MNY-8 37 MNY-8 61 0.43 0.48 0.51
FMP-20 92 FMP-20 6 0.43 0.24 0.13
LSH-34 39 LSH-34 58 0.42 0.46 0.49
ALK-15 92 ALK-15 4 0.42 0.23 0.11
MSD-4 92 MSD-4 4 0.42 0.23 0.11
EKS-14 95 EKS-14 < 1 0.42 0.21 0.09
NGT-4 91 NGT-4 4 0.41 0.22 0.11
SMP-9 91 SMP-9 4 0.41 0.22 0.11
MPL-13 93 MPL-13 2 0.41 0.22 0.10
SMP-2 81 SMP-2 13 0.41 0.26 0.17
FMP-7 91 FMP-7 3 0.41 0.22 0.10
IGR-14 93 IGR-14 1 0.41 0.21 0.09


WDG-24 79 WDG-24 14 0.40 0.26 0.18
FMP-13 89 FMP-13 3 0.40 0.21 0.10
VWR-19 91 VWR-19 1 0.40 0.20 0.09
DCT-28 90 DCT-28 1 0.40 0.20 0.09
AKK-14 73 AKK-14 17 0.39 0.27 0.20
RNV-9 84 RNV-9 5 0.39 0.22 0.11
BCN-2 80 BCN-2 8 0.38 0.23 0.13
BRN-1 80 BRN-1 8 0.38 0.23 0.13


MCR-13 81 MCR-13 6 0.38 0.22 0.12
SCJ-14 84 SCJ-14 3 0.38 0.20 0.10
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HPT-13 86 HPT-13 1 0.38 0.19 0.08
RGS-14 84 RGS-14 2 0.37 0.20 0.09
NGT-1 80 NGT-1 5 0.37 0.21 0.11
DAY-9 58 DAY-9 26 0.37 0.30 0.25
DBP-8 82 DBP-8 < 1 0.36 0.18 0.08
SNS-29 78 SNS-29 4 0.36 0.20 0.10
FMP-14 61 FMP-14 20 0.35 0.26 0.21
RGS-6 80 RGS-6 < 1 0.35 0.18 0.08
MCD-3 56 MCD-3 24 0.35 0.28 0.24
JDC-1 70 JDC-1 10 0.35 0.22 0.14
MSD-9 77 MSD-9 3 0.35 0.19 0.09
DCT-27 80 0.35 0.17 0.07
DNY-8 37 DNY-8 42 0.34 0.35 0.36


VWR-22 60 VWR-22 19 0.34 0.25 0.20
MGL-14 50 MGL-14 28 0.34 0.29 0.26
DBP-6 67 DBP-6 11 0.34 0.22 0.14


WDG-29 74 WDG-29 4 0.34 0.19 0.10
SSH-3 52 SSH-3 25 0.33 0.28 0.24
LYH-8 71 LYH-8 6 0.33 0.19 0.11
SCJ-3 71 SCJ-3 6 0.33 0.19 0.11


WDG-10 74 WDG-10 3 0.33 0.18 0.09
DCT-15 75 DCT-15 2 0.33 0.18 0.08
RGS-4 76 RGS-4 1 0.33 0.17 0.07
WHM-7 70 WHM-7 6 0.33 0.19 0.11
GNL-14 74 GNL-14 2 0.33 0.17 0.08
EKS-3 74 EKS-3 1 0.33 0.17 0.07


OYV-10 74 OYV-10 < 1 0.33 0.17 0.07
MTL-15 75 0.33 0.16 0.07
PNH-15 1 PNH-14 73 0.32 0.48 0.57
SNS-20 62 SNS-20 12 0.32 0.21 0.15
MGL-19 71 MGL-19 3 0.32 0.17 0.09
DBP-17 72 DBP-17 2 0.32 0.17 0.08
SMP-1 68 SMP-1 5 0.32 0.18 0.10


BGL-20 72 0.63 0.63 0.63
VWR-24 64 VWR-24 8 0.31 0.19 0.12
GNL-7 66 GNL-7 6 0.31 0.18 0.10


NGT-19 70 NGT-19 2 0.31 0.17 0.08
LRH-18 71 LRH-18 < 1 0.31 0.16 0.07
VNA-11 71 VNA-11 < 1 0.31 0.16 0.07
LRH-2 68 LRH-2 3 0.31 0.17 0.08


VWR-11 69 VWR-11 2 0.31 0.16 0.08
LYH-9 70 LYH-9 1 0.31 0.16 0.07


WDG-23 59 WDG-23 11 0.30 0.20 0.14
JDC-2 62 JDC-2 8 0.30 0.19 0.12
MRC-4 69 MRC-4 1 0.30 0.16 0.07
GNL-13 67 GNL-13 2 0.30 0.16 0.07
SNS-2 67 SNS-2 2 0.30 0.16 0.07


DCT-33RE 30 DCT-33RE 38 0.30 0.31 0.32
DCT-2 62 DCT-2 6 0.30 0.17 0.10
DCT-4 67 DCT-4 < 1 0.30 0.15 0.07
RGS-9 67 RGS-9 < 1 0.30 0.15 0.07


WDG-21 55 WDG-21 12 0.29 0.20 0.14
RGS-2 66 RGS-2 < 1 0.29 0.15 0.07
NGT-13 12 NGT-13 53 0.28 0.37 0.43
MCD-8 46 MCD-8 19 0.28 0.22 0.19
GNL-4 63 GNL-4 2 0.28 0.15 0.07
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


RGS-24 63 RGS-24 2 0.28 0.15 0.07
RGS-26 63 RGS-26 2 0.28 0.15 0.07
MCD-4 57 MCD-4 7 0.28 0.17 0.10
FMP-8 62 FMP-8 2 0.28 0.15 0.07


WWD-13 62 WWD-13 2 0.28 0.15 0.07
VWR-12 58 VWR-12 5 0.27 0.16 0.09
MSD-21 59 MSD-21 4 0.27 0.15 0.08
MUR-17 60 MUR-17 3 0.27 0.15 0.08
WSH-4 62 WSH-4 1 0.27 0.14 0.06
SMP-13 24 SMP-13 38 0.27 0.30 0.32
MSD-19 58 MSD-19 4 0.27 0.15 0.08
EKS-11 61 EKS-11 < 1 0.27 0.14 0.06
MLK-12 61 MLK-12 < 1 0.27 0.14 0.06
DCT-9 19 DCT-9 42 0.27 0.32 0.35


MGN-22 33 MGN-22 28 0.27 0.25 0.25
SLT-16 39 SLT-16 22 0.27 0.23 0.21
PTF-9 58 PTF-9 3 0.27 0.15 0.07


DAY-22 59 DAY-22 2 0.27 0.14 0.07
VWL-6 46 VWL-6 14 0.26 0.19 0.15


WHM-21 55 WHM-21 5 0.26 0.15 0.09
SLT-21 57 SLT-21 3 0.26 0.14 0.07
DBP-7 59 DBP-7 1 0.26 0.13 0.06
DCT-19 59 DCT-19 1 0.26 0.13 0.06
MRC-15 59 MRC-15 < 1 0.26 0.13 0.06
AKK-11 24 AKK-11 35 0.26 0.28 0.29
AKK-7 40 AKK-7 19 0.26 0.21 0.18
MLK-8 58 MLK-8 < 1 0.26 0.13 0.06
LSH-9 50 LSH-9 8 0.25 0.16 0.11


VWR-23 55 VWR-23 3 0.25 0.14 0.07
DNY-16 56 DNY-16 2 0.25 0.13 0.06
RGS-7 57 RGS-7 < 1 0.25 0.13 0.06
SLT-17 43 SLT-17 14 0.25 0.18 0.15


WWD-21 55 WWD-21 2 0.25 0.13 0.06
SCJ-5 56 SCJ-5 1 0.25 0.13 0.06


VWR-13 52 VWR-13 4 0.24 0.14 0.08
GNL-5 54 GNL-5 2 0.24 0.13 0.06
MNY-7 54 MNY-7 2 0.24 0.13 0.06
JDC-5 45 JDC-5 10 0.24 0.16 0.12


WLS-11 49 WLS-11 6 0.24 0.15 0.09
MLK-6 52 MLK-6 3 0.24 0.13 0.07
NGT-5 52 NGT-5 3 0.24 0.13 0.07
VNA-12 54 VNA-12 < 1 0.24 0.12 0.05
SLT-49 46 SLT-49 8 0.23 0.15 0.10
VWR-21 49 VWR-21 5 0.23 0.14 0.08
MPL-6 52 MPL-6 2 0.23 0.13 0.06
SLM-7 53 SLM-7 < 1 0.23 0.12 0.05


GRH-18 33 GRH-18 20 0.23 0.20 0.19
DAY-18 40 DAY-18 13 0.23 0.17 0.14
LWL-14 40 LWL-14 13 0.23 0.17 0.14
LSH-22 41 LSH-22 12 0.23 0.17 0.13
RXH-3 49 RXH-3 4 0.23 0.13 0.07
IGR-7 50 IGR-7 3 0.23 0.13 0.07


DCT-11 51 DCT-11 2 0.23 0.12 0.06
HLE-2 38 HLE-2 14 0.23 0.17 0.14
LFY-14 41 LFY-14 11 0.23 0.16 0.12


DCT-22RE 44 DCT-22RE 8 0.23 0.15 0.10
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


LWL-11 44 LWL-11 8 0.23 0.15 0.10
RNV-14 47 RNV-14 5 0.23 0.13 0.08
AKK-16 29 AKK-16 22 0.22 0.21 0.20


DCT-4RE 39 DCT-4RE 12 0.22 0.16 0.13
SLM-6 42 SLM-6 9 0.22 0.15 0.11


WWD-4 47 WWD-4 4 0.22 0.13 0.07
RXH-7 49 RXH-7 2 0.22 0.12 0.06
RGS-8 50 RGS-8 < 1 0.22 0.12 0.05


MNR-24 50 0.44 0.44 0.44
WSH-22 50 0.44 0.44 0.44


WHM-6 16 WHM-6 34 0.22 0.26 0.28
RNV-10 42 RNV-10 8 0.22 0.14 0.10
PTF-1 48 PNH-9 2 0.22 0.12 0.06


BGL-24 49 BGL-24 1 0.22 0.11 0.05
HPT-5 49 HPT-5 < 1 0.22 0.11 0.05
IGR-16 15 IGR-16 34 0.21 0.25 0.28
DNY-11 22 DNY-11 27 0.21 0.22 0.23
HGS-18 43 HGS-18 6 0.21 0.13 0.08
GNL-2 45 GNL-2 4 0.21 0.12 0.07
HGS-6 39 HGS-6 9 0.21 0.14 0.10
RNV-6 39 RNV-6 9 0.21 0.14 0.10


WHW-33 43 WHW-33 5 0.21 0.13 0.08
DAY-4 44 DAY-4 4 0.21 0.12 0.07


DNY-15 44 DNY-15 4 0.21 0.12 0.07
VWR-2 44 VWR-2 4 0.21 0.12 0.07
NGT-3 45 NGT-3 3 0.21 0.12 0.06
SMT-3 47 SMT-3 1 0.21 0.11 0.05
SSH-5 25 SSH-5 22 0.20 0.20 0.19
BDT-12 30 BDT-12 17 0.20 0.18 0.16
PTF-6 35 PTF-6 12 0.20 0.15 0.12


RGS-10 43 RGS-10 4 0.20 0.12 0.07
VWR-14 44 VWR-14 3 0.20 0.12 0.06
VWR-7 45 VWR-7 2 0.20 0.11 0.05
MLK-9 46 MLK-9 < 1 0.20 0.11 0.05
SSH-12 46 SSH-12 1 0.20 0.11 0.05


AKK-33 46 0.40 0.40 0.40
DBP-12 30 DBP-12 16 0.20 0.17 0.15
DAY-3 34 DAY-3 12 0.20 0.15 0.12


NGT-21 44 NGT-21 2 0.20 0.11 0.05
RNV-7 44 RNV-7 2 0.20 0.11 0.05
OYV-9 45 OYV-9 < 1 0.20 0.10 0.05
MSD-2 14 MSD-2 31 0.20 0.23 0.25
SSH-8 19 SSH-8 26 0.20 0.21 0.22


RNV-17 34 RNV-17 11 0.20 0.15 0.12
BDT-3 36 BDT-3 9 0.20 0.14 0.10


PNH-11 36 PNH-11 9 0.20 0.14 0.10
BDT-6 40 BDT-6 5 0.20 0.12 0.07
LRH-6 41 LRH-6 4 0.20 0.12 0.07


DLP-1 44 0.38 0.38 0.38
WDG-28 31 WDG-28 13 0.19 0.15 0.13
BDT-13 40 BDT-13 4 0.19 0.11 0.07
FMP-2 40 FMP-2 4 0.19 0.11 0.07
MRC-7 42 MRC-7 2 0.19 0.10 0.05
DNY-5 43 DNY-5 1 0.19 0.10 0.05
IGR-13 43 IGR-13 < 1 0.19 0.10 0.05
KMB-11 43 KMB-11 < 1 0.19 0.10 0.05
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DAY-1 19 DAY-1 24 0.19 0.20 0.20
SLM-4 22 SLM-4 21 0.19 0.18 0.18
JDC-3 37 JDC-3 6 0.19 0.12 0.08


MGN-17 37 MGN-17 6 0.19 0.12 0.08
LFY-16 41 LFY-16 2 0.19 0.10 0.05
DCT-1 42 DCT-1 < 1 0.19 0.10 0.04


OLY-23RE 42 OLY-23RE < 1 0.19 0.10 0.04
VNA-5 42 VNA-5 < 1 0.19 0.10 0.04
WGL-1 42 WGL-1 1 0.19 0.10 0.04
HGS-12 43 0.19 0.09 0.04
DAY-10 14 DAY-10 28 0.18 0.21 0.23
RXH-5 30 RXH-5 12 0.18 0.14 0.12
MCD-5 39 MCD-5 3 0.18 0.10 0.06
RNV-11 39 RNV-11 3 0.18 0.10 0.06
LRH-15 40 LRH-15 2 0.18 0.10 0.05
RNV-18 40 RNV-18 2 0.18 0.10 0.05
NGT-6 41 NGT-6 < 1 0.18 0.10 0.04
AKK-50 21 AKK-50 20 0.18 0.18 0.17
JDC-6 27 JDC-6 14 0.18 0.15 0.13


DAY-16 37 DAY-16 4 0.18 0.11 0.06
DCT-7 38 DCT-7 3 0.18 0.10 0.06
DNY-9 38 DNY-9 3 0.18 0.10 0.06
NBC-15 40 NBC-15 < 1 0.18 0.09 0.04
RNV-16 27 RNV-16 13 0.17 0.14 0.13
AKK-2 29 AKK-2 11 0.17 0.13 0.11


PNH-10 29 PNH-10 11 0.17 0.13 0.11
MPL-20 33 MPL-20 7 0.17 0.12 0.08
MUR-11 38 MUR-11 2 0.17 0.10 0.05


HLE-20RE 39 HLE-20RE < 1 0.17 0.09 0.04
VNA-18 39 VNA-2 < 1 0.17 0.09 0.04
BDT-27 29 BDT-27 10 0.17 0.13 0.10
RXH-16 32 RXH-16 7 0.17 0.12 0.08
VWR-8 34 VWR-8 5 0.17 0.11 0.07
OLY-15 35 OLY-15 4 0.17 0.10 0.06
MLK-22 36 MLK-22 3 0.17 0.10 0.05


DCT-16RE 37 DCT-16RE 2 0.17 0.09 0.05
DNY-42 38 DNY-42 1 0.17 0.09 0.04
GNL-1 38 GNL-1 1 0.17 0.09 0.04
LSH-30 19 LSH-30 19 0.17 0.17 0.17
SNS-4 32 SNS-4 6 0.17 0.11 0.07


SMP-17 33 SMP-17 5 0.17 0.10 0.07
BDT-10 34 BDT-10 4 0.17 0.10 0.06
HGS-9 34 HGS-9 4 0.17 0.10 0.06
KMB-2 37 KMB-2 < 1 0.17 0.09 0.04


MGN-23 6 MGN-23 31 0.16 0.22 0.25
FRK-24 35 FRK-24 2 0.16 0.09 0.05
SCJ-23 35 SCJ-23 2 0.16 0.09 0.05
SNS-19 35 SNS-19 2 0.16 0.09 0.05
RGS-15 36 RGS-15 < 1 0.16 0.08 0.04
RGS-18 36 RGS-18 < 1 0.16 0.08 0.04
WGL-8.5 37 0.16 0.08 0.03
DAY-24 25 DAY-24 11 0.16 0.13 0.11
MCD-2 26 MCD-2 10 0.16 0.12 0.10
SMP-16 28 SMP-16 8 0.16 0.11 0.09
LWL-10 30 LWL-10 6 0.16 0.10 0.07
WHM-15 32 WHM-15 4 0.16 0.10 0.06
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


MUR-12 33 MUR-12 3 0.16 0.09 0.05
OLY-27 34 OLY-27 2 0.16 0.09 0.05
VWR-15 34 VWR-15 2 0.16 0.09 0.05
GTZ-30 35 GTZ-30 1 0.16 0.08 0.04
FMP-4 19 FMP-4 16 0.15 0.15 0.14
LSH-33 24 LSH-33 11 0.15 0.12 0.11
RNV-15 25 RNV-15 10 0.15 0.12 0.10
SNS-12 31 SNS-12 4 0.15 0.09 0.06
VWR-18 31 VWR-18 4 0.15 0.09 0.06


ARB-10RE 32 ARB-10RE 3 0.15 0.09 0.05
BCN-8 32 BCN-8 3 0.15 0.09 0.05


DCT-23RE 32 DCT-23RE 3 0.15 0.09 0.05
VWR-6 32 VWR-6 3 0.15 0.09 0.05
OLY-23 33 OLY-23 2 0.15 0.08 0.04
OLY-28 33 OLY-28 2 0.15 0.08 0.04
RNV-2 33 RNV-2 2 0.15 0.08 0.04
RNV-5 33 RNV-5 2 0.15 0.08 0.04
CPR-45 34 CPR-45 < 1 0.15 0.08 0.04
HWT-26 34 HWT-26 < 1 0.15 0.08 0.04


OLY-27RE 34 OLY-27RE 1 0.15 0.08 0.04
RGS-5 34 RGS-5 1 0.15 0.08 0.04
BDT-4 29 BDT-4 5 0.15 0.10 0.06
BDT-5 30 BDT-5 4 0.15 0.09 0.06


DCT-12RE 31 DCT-12RE 3 0.15 0.09 0.05
HWT-35 31 HWT-35 3 0.15 0.09 0.05
RNV-1 31 RNV-1 3 0.15 0.09 0.05
WGL-6 31 WGL-6 3 0.15 0.09 0.05
OLY-16 32 OLY-16 2 0.15 0.08 0.04
RXH-8 32 RXH-8 2 0.15 0.08 0.04


WWD-23 32 WWD-23 2 0.15 0.08 0.04
OLY-15RE 33 OLY-15RE 1 0.15 0.08 0.04
ARB-9RE 34 0.15 0.07 0.03
MRC-11 34 0.15 0.07 0.03


MPL-6RE 16 MPL-6RE 17 0.14 0.15 0.15
RBH-2 25 RBH-2 8 0.14 0.11 0.08
LNC-26 28 LNC-26 5 0.14 0.09 0.06
GNL-25 29 GNL-25 4 0.14 0.09 0.06
IGR-44 30 IGR-44 3 0.14 0.08 0.05
MNR-3 30 MNR-3 3 0.14 0.08 0.05
LRH-7 32 LRH-7 < 1 0.14 0.08 0.04


NGT-20 32 NGT-20 1 0.14 0.08 0.04
RGS-19 32 RGS-19 < 1 0.14 0.08 0.04
NGT-14 10 NGT-14 22 0.14 0.17 0.18
SMT-4 18 SMT-4 14 0.14 0.13 0.13
MLK-5 20 MLK-5 12 0.14 0.12 0.11
DCT-24 21 DCT-24 11 0.14 0.12 0.10
SNS-3 26 SNS-3 6 0.14 0.10 0.07


DNY-26 27 DNY-26 5 0.14 0.09 0.06
RBH-14 28 RBH-14 4 0.14 0.09 0.06
KMB-33 29 KMB-33 3 0.14 0.08 0.05
SLT-47 29 SLT-47 3 0.14 0.08 0.05
MRC-1 31 MRC-1 < 1 0.14 0.07 0.03
SCJ-9 25 SCJ-9 6 0.13 0.09 0.07
SNS-6 25 SNS-6 6 0.13 0.09 0.07
SLT-8 27 SLT-8 4 0.13 0.08 0.05


NBC-16 28 NBC-16 3 0.13 0.08 0.05
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


WWD-19 28 WWD-19 3 0.13 0.08 0.05
ADM-8 29 ADM-8 2 0.13 0.08 0.04


MUR-18 29 MUR-18 2 0.13 0.08 0.04
MUR-4 29 MUR-4 2 0.13 0.08 0.04
MUR-9 29 MUR-9 2 0.13 0.08 0.04
SCJ-17 29 SCJ-17 2 0.13 0.08 0.04
SMT-1 29 SMT-1 2 0.13 0.08 0.04


WWD-11 29 WWD-11 2 0.13 0.08 0.04
DBP-16 30 DBP-16 1 0.13 0.07 0.03
GTZ-9 30 GTZ-9 1 0.13 0.07 0.03


RGS-11 30 RGS-11 < 1 0.13 0.07 0.03
RGS-21 30 RGS-21 1 0.13 0.07 0.03
VWR-27 30 VWR-27 < 1 0.13 0.07 0.03
WHM-12 30 WHM-12 1 0.13 0.07 0.03


AFA-1 30 0.26 0.26 0.26
GTZ-37 18 GTZ-37 12 0.13 0.12 0.11
BGL-10 20 BGL-10 10 0.13 0.11 0.10
AKK-5 21 AKK-5 9 0.13 0.10 0.09


HGS-19 24 HGS-19 6 0.13 0.09 0.07
SLT-12 24 SLT-12 6 0.13 0.09 0.07
MGN-16 25 MGN-16 5 0.13 0.09 0.06
DCT-6RE 26 DCT-6RE 4 0.13 0.08 0.05
GNL-17 26 GNL-17 4 0.13 0.08 0.05


KMB-5RE 26 KMB-5RE 4 0.13 0.08 0.05
MDR-13 28 MDR-13 2 0.13 0.07 0.04
MLK-7 28 MLK-7 2 0.13 0.07 0.04


RGS-13 28 RGS-13 2 0.13 0.07 0.04
WGL-7 28 WGL-7 2 0.13 0.07 0.04
DBP-10 29 DBP-10 < 1 0.13 0.07 0.03
GTZ-25 29 GTZ-25 1 0.13 0.07 0.03
SLT-10 29 SLT-10 < 1 0.13 0.07 0.03


WWD-27 29 WWD-26 < 1 0.13 0.07 0.03
HLE-20RE2 30 0.13 0.07 0.03


LWL-34 29 0.25 0.25 0.25
MUR-1 < 1 MUR-1 28 0.13 0.18 0.22
BLN-15 17 BLN-15 12 0.13 0.12 0.11
RXH-9 25 RXH-9 4 0.13 0.08 0.05
CLB-3 26 CLB-3 3 0.13 0.08 0.05


MUR-21 26 MUR-21 3 0.13 0.08 0.05
SSH-10 26 SSH-10 3 0.13 0.08 0.05
WHM-2 26 WHM-2 3 0.13 0.08 0.05
LNC-14 27 LNC-14 2 0.13 0.07 0.04


WWD-22 27 WWD-22 2 0.13 0.07 0.04
EKS-5 28 EKS-5 < 1 0.13 0.07 0.03
SLT-45 28 SLT-45 1 0.13 0.07 0.03


ARB-11RE 29 0.13 0.06 0.03
ARB-16RE 29 0.13 0.06 0.03


GTZ-6 12 GTZ-6 16 0.12 0.13 0.14
IGR-31 12 IGR-31 16 0.12 0.13 0.14
SSH-6 14 SSH-6 14 0.12 0.12 0.12
LNC-1 18 LNC-1 10 0.12 0.10 0.09


SSH-11 20 SSH-11 8 0.12 0.10 0.08
DCT-21 24 DCT-21 4 0.12 0.08 0.05
DNY-40 25 DNY-40 3 0.12 0.07 0.05


DCT-2RE 26 DCT-2RE 2 0.12 0.07 0.04
SLT-44 26 SLT-44 2 0.12 0.07 0.04
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


SMP-6 26 SMP-6 2 0.12 0.07 0.04
BCN-13 27 BCN-13 1 0.12 0.07 0.03
MUR-6 27 MUR-6 1 0.12 0.07 0.03
SLT-23 27 SLT-23 1 0.12 0.07 0.03
WWD-2 27 WWD-2 < 1 0.12 0.07 0.03


OLY-15RE2 28 0.12 0.06 0.02
MGN-20 27 0.23 0.23 0.23


BRN-9 5 BRN-9 22 0.12 0.15 0.18
MPL-13RE 17 MPL-13RE 10 0.12 0.10 0.09


HML-19 21 HML-17 6 0.12 0.08 0.07
RNV-13 22 RNV-13 5 0.12 0.08 0.06
MLK-20 24 MLK-2 3 0.12 0.07 0.04
RXH-1 24 RXH-1 3 0.12 0.07 0.04
HPT-29 25 HPT-29 2 0.12 0.07 0.04
NGT-10 25 NGT-10 2 0.12 0.07 0.04
DBP-13 26 DBP-13 < 1 0.12 0.06 0.03
SLT-46 26 SLT-46 1 0.12 0.06 0.03


ARB-8RE 27 0.12 0.06 0.02
SLT-48 6 SLT-48 20 0.11 0.14 0.16
RXH-4 19 RXH-4 7 0.11 0.09 0.07
MCD-9 20 MCD-9 6 0.11 0.08 0.06
MCD-11 22 MCD-11 4 0.11 0.07 0.05
MUR-2 22 MUR-2 4 0.11 0.07 0.05
RNV-8 22 RNV-8 4 0.11 0.07 0.05


DCT-7RE 23 DCT-7RE 3 0.11 0.07 0.04
COE-14 24 COE-14 2 0.11 0.07 0.04
GWD-15 24 GWD-15 2 0.11 0.07 0.04
LRH-13 24 LRH-13 2 0.11 0.07 0.04
SLT-6 24 SLT-6 2 0.11 0.07 0.04


HLE-20 25 HLE-20 < 1 0.11 0.06 0.03
OLY-7 25 OLY-7 < 1 0.11 0.06 0.03


OLY-8RE 25 OLY-8RE 1 0.11 0.06 0.03
VWR-20 25 VWR-20 < 1 0.11 0.06 0.03
MPL-2RE 26 0.11 0.06 0.02


LSH-6 16 LSH-6 9 0.11 0.09 0.08
MNR-1 16 MNR-1 9 0.11 0.09 0.08
LNC-9 18 LNC-9 7 0.11 0.08 0.07


RBH-12 18 RBH-12 7 0.11 0.08 0.07
SLT-24 18 SLT-24 7 0.11 0.08 0.07
ARB-5 22 ARB-5 3 0.11 0.07 0.04
WSL-3 22 WSL-3 3 0.11 0.07 0.04
OLY-8 24 OLY-8 < 1 0.11 0.06 0.03
RGS-1 24 RGS-1 < 1 0.11 0.06 0.03
RGS-20 24 RGS-20 < 1 0.11 0.06 0.03
SNS-10 24 SNS-10 1 0.11 0.06 0.03


RNV-20 24 0.21 0.21 0.21
MCR-12 18 MCR-12 6 0.10 0.08 0.06
BDT-1 19 BDT-1 5 0.10 0.07 0.06


DCT-8RE 19 DCT-8RE 5 0.10 0.07 0.06
DCT-9RE 20 DCT-9RE 4 0.10 0.07 0.05
MGN-8 20 MGN-8 4 0.10 0.07 0.05
VWR-5 21 VWR-5 3 0.10 0.07 0.04


ARB-18RE 22 ARB-18RE 2 0.10 0.06 0.03
BCN-4 22 BCN-4 2 0.10 0.06 0.03
DBP-19 22 DBP-19 2 0.10 0.06 0.03


DCT-27RE 22 DCT-27RE 2 0.10 0.06 0.03
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


GRH-3 22 GRH-3 2 0.10 0.06 0.03
MSD-10 22 MSD-10 2 0.10 0.06 0.03


DCT-1RE 23 DCT-1RE 1 0.10 0.06 0.03
EMR-33 23 EMR-33 < 1 0.10 0.06 0.03
LYH-11 23 LYH-11 < 1 0.10 0.06 0.03


WHM-19 23 WHM-19 1 0.10 0.06 0.03
WHW-37 23 WHW-37 < 1 0.10 0.06 0.03


SMT-12 23 0.20 0.20 0.20
AKK-17 11 AKK-17 12 0.10 0.10 0.10
LSH-19 14 LSH-19 9 0.10 0.09 0.08
LSH-23 18 LSH-23 5 0.10 0.07 0.05


MPL-12RE 18 MPL-12RE 5 0.10 0.07 0.05
DCT-25RE 19 DCT-25RE 4 0.10 0.07 0.05


MGN-5 19 MGN-5 4 0.10 0.07 0.05
EKS-2 20 EKS-2 3 0.10 0.06 0.04
SHK-2 20 SHK-2 3 0.10 0.06 0.04
YEP-2 20 YEP-2 3 0.10 0.06 0.04


FMP-17 21 FMP-17 2 0.10 0.06 0.03
PTF-11 21 PTF-10 2 0.10 0.06 0.03
SCJ-12 21 SCJ-12 2 0.10 0.06 0.03
GTZ-14 22 GTZ-14 1 0.10 0.05 0.03
KMB-1 22 KMB-1 1 0.10 0.05 0.03
LYH-5 22 LYH-5 1 0.10 0.05 0.03


SLM-11 22 SLM-11 1 0.10 0.05 0.03
CLB-2 22 0.19 0.19 0.19


DAY-38 5 DAY-38 17 0.10 0.12 0.14
AKK-8 13 AKK-8 9 0.10 0.09 0.08
AKK-18 14 AKK-18 8 0.10 0.08 0.07
RNV-19 16 RNV-19 6 0.10 0.07 0.06
SSH-1 17 SSH-1 5 0.10 0.07 0.05


WHM-11 19 WHM-11 3 0.10 0.06 0.04
FMP-24 20 FMP-24 2 0.10 0.06 0.03


KMB-9RE 20 KMB-9RE 2 0.10 0.06 0.03
MCD-7 20 MCD-7 2 0.10 0.06 0.03
OLY-21 20 OLY-21 2 0.10 0.06 0.03
SLT-5 20 SLT-5 2 0.10 0.06 0.03
BLN-4 21 BLN-4 < 1 0.10 0.05 0.03


DNY-41 21 DNY-41 < 1 0.10 0.05 0.03
SMT-7 21 SMT-7 1 0.10 0.05 0.03
SNS-5 21 SNS-5 1 0.10 0.05 0.03


MPL-2.5RE 22 0.10 0.05 0.02
MTL-5 4 MTL-5 17 0.09 0.12 0.14


KMB-18 7 KMB-18 14 0.09 0.11 0.12
FRK-22 11 FRK-22 10 0.09 0.09 0.09


HLE-2RE2 11 HLE-2RE 10 0.09 0.09 0.09
AKK-13 13 AKK-13 8 0.09 0.08 0.07
MRC-36 14 MRC-36 7 0.09 0.08 0.07
MNR-2 15 MNR-2 6 0.09 0.07 0.06


WDG-11 15 WDG-11 6 0.09 0.07 0.06
KMB-13RE 16 KMB-13RE 5 0.09 0.07 0.05


MSD-14 16 MSD-14 5 0.09 0.07 0.05
AKK-4 17 AKK-4 4 0.09 0.06 0.05
BDT-26 17 BDT-26 4 0.09 0.06 0.05


MPL-5RE 17 MPL-5RE 4 0.09 0.06 0.05
MPL-1 18 MPL-1 3 0.09 0.06 0.04
ARB-21 19 ARB-21 2 0.09 0.05 0.03
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


EKS-13 19 EKS-13 2 0.09 0.05 0.03
MNY-9 19 MNY-9 2 0.09 0.05 0.03
SLT-3 19 SLT-3 2 0.09 0.05 0.03


BCN-22 20 BCN-22 1 0.09 0.05 0.03
NGT-22 20 NGT-22 1 0.09 0.05 0.03
RGS-17 20 RGS-17 < 1 0.09 0.05 0.03
SLM-8 20 SLM-8 < 1 0.09 0.05 0.03


ARB-6RE 21 0.09 0.05 0.02
HGS-4 21 0.09 0.05 0.02


WWD-26 5 WWD-25 15 0.09 0.11 0.12
MSJ-7 13 MSJ-5 7 0.09 0.07 0.07


GRH-14 14 GRH-14 6 0.09 0.07 0.06
IGR-5 15 IGR-5 5 0.09 0.07 0.05


MPL-9RE 15 MPL-9RE 5 0.09 0.07 0.05
AKK-9 16 AKK-9 4 0.09 0.06 0.05
GTZ-23 16 GTZ-23 4 0.09 0.06 0.05
GRH-19 17 GRH-19 3 0.09 0.06 0.04
MPL-4 17 MPL-4 3 0.09 0.06 0.04


RXH-13 17 RXH-13 3 0.09 0.06 0.04
SCJ-2 17 SCJ-2 3 0.09 0.06 0.04


GNL-16 18 GNL-16 2 0.09 0.05 0.03
HPT-22 18 HPT-22 2 0.09 0.05 0.03
LRH-20 18 LRH-20 2 0.09 0.05 0.03
NGT-16 18 NGT-16 2 0.09 0.05 0.03


OLY-21RE 18 OLY-21RE 2 0.09 0.05 0.03
OLY-29 18 OLY-29 2 0.09 0.05 0.03
SMP-5 18 SMP-5 2 0.09 0.05 0.03
WHM-3 18 WHM-3 2 0.09 0.05 0.03
WWD-9 18 WWD-9 2 0.09 0.05 0.03
ALK-27 19 ALK-27 1 0.09 0.05 0.02
EKS-9 19 EKS-9 < 1 0.09 0.05 0.02
GTZ-24 19 GTZ-24 1 0.09 0.05 0.02
GWD-7 19 GWD-7 < 1 0.09 0.05 0.02
SNS-8 19 SNS-8 1 0.09 0.05 0.02


MPL-8RE 20 0.09 0.04 0.02
OLY-27RE2 20 0.09 0.04 0.02


STF-38 10 STF-38 9 0.08 0.08 0.08
MGN-28 11 MGN-28 8 0.08 0.08 0.07
BLN-6 12 BLN-6 7 0.08 0.07 0.07


MPL-20RE 13 MPL-20RE 6 0.08 0.07 0.06
SLT-13 14 SLT-13 5 0.08 0.06 0.05
LYH-15 15 LYH-15 4 0.08 0.06 0.04
MGN-9 16 MGN-9 3 0.08 0.05 0.04
MST-13 16 MST-13 3 0.08 0.05 0.04


ARB-14RE 17 ARB-14RE 2 0.08 0.05 0.03
CLB-11 17 CLB-11 2 0.08 0.05 0.03
KMB-36 17 KMB-36 2 0.08 0.05 0.03
MNR-4 17 MNR-4 2 0.08 0.05 0.03
MUR-19 17 MUR-19 2 0.08 0.05 0.03
WLS-3 17 WLS-3 2 0.08 0.05 0.03
ALK-19 18 ALK-19 < 1 0.08 0.05 0.02


DCT-28RE 18 DCT-28RE < 1 0.08 0.05 0.02
FMP-23 18 FMP-23 < 1 0.08 0.05 0.02
MGL-13 18 MGL-13 < 1 0.08 0.05 0.02
MSD-11 18 MSD-11 1 0.08 0.05 0.02
MST-11 18 MST-11 < 1 0.08 0.05 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


OLY-28RE 18 OLY-28RE < 1 0.08 0.05 0.02
RGS-12 18 RGS-12 < 1 0.08 0.05 0.02
RNV-4 18 RNV-4 1 0.08 0.05 0.02
SCJ-6 18 SCJ-6 1 0.08 0.05 0.02


VNA-16 18 VNA-16 < 1 0.08 0.05 0.02
WSH-10 18 WSH-10 < 1 0.08 0.05 0.02
WSH-14 18 WSH-14 < 1 0.08 0.05 0.02
HGS-2 19 0.08 0.04 0.02


KMB-6RE 19 0.08 0.04 0.02
VWL-14RE 19 0.08 0.04 0.02


SMT-13 18 0.16 0.16 0.16
GRH-29 8 GRH-29 10 0.08 0.08 0.09
GWD-19 10 GWD-19 8 0.08 0.07 0.07
GWD-35 12 GWD-35 6 0.08 0.07 0.06
SNS-30 14 SNS-30 4 0.08 0.06 0.04
GRH-13 15 GRH-13 3 0.08 0.05 0.04
WWD-15 15 WWD-15 3 0.08 0.05 0.04


ARB-1 16 ARB-1 2 0.08 0.05 0.03
HAY-13 16 HAY-13 2 0.08 0.05 0.03
HLE-7 16 HLE-7 2 0.08 0.05 0.03


HPT-11 16 HPT-11 2 0.08 0.05 0.03
MSD-15 16 MSD-15 2 0.08 0.05 0.03
MUR-8 16 MUR-8 2 0.08 0.05 0.03
SNS-24 16 SNS-24 2 0.08 0.05 0.03
GNW-26 17 GNW-26 < 1 0.08 0.04 0.02
GWD-25 17 GWD-25 1 0.08 0.04 0.02
HML-2 17 HML-18 < 1 0.08 0.04 0.02
HPT-12 17 HPT-12 < 1 0.08 0.04 0.02
IGR-12 17 IGR-12 < 1 0.08 0.04 0.02
IGR-3 17 IGR-3 1 0.08 0.04 0.02


MUR-23 17 MUR-23 1 0.08 0.04 0.02
NBC-12 17 NBC-12 < 1 0.08 0.04 0.02
SLT-1 17 SLT-1 < 1 0.08 0.04 0.02
VWL-5 17 VWL-5 < 1 0.08 0.04 0.02


ARB-15RE 18 0.08 0.04 0.02
BGL-4 18 0.08 0.04 0.02


MPL-3RE 18 0.08 0.04 0.02
LNC-24 17 0.15 0.15 0.15


RXH-15 9 RXH-15 8 0.07 0.07 0.07
SLT-2 10 SLT-2 7 0.07 0.07 0.06


MUR-24 11 MUR-24 6 0.07 0.06 0.06
LNC-6 12 LNC-6 5 0.07 0.06 0.05
SCJ-8 12 SCJ-8 5 0.07 0.06 0.05
ARB-3 13 ARB-3 4 0.07 0.05 0.04
FRK-27 13 FRK-27 4 0.07 0.05 0.04
LNC-2 13 LNC-2 4 0.07 0.05 0.04


PNH-13 13 PNH-13 4 0.07 0.05 0.04
OLY-14 14 OLY-14 3 0.07 0.05 0.04
BDT-8 15 BDT-8 2 0.07 0.05 0.03
BRN-7 15 BRN-7 2 0.07 0.05 0.03
LRH-5 15 LRH-5 2 0.07 0.05 0.03
OYV-5 15 OYV-5 2 0.07 0.05 0.03
SCJ-13 15 SCJ-13 2 0.07 0.05 0.03
SCJ-19 15 SCJ-19 2 0.07 0.05 0.03
CLB-4 16 CLB-4 1 0.07 0.04 0.02
DAY-7 16 DAY-7 1 0.07 0.04 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DCT-26RE 16 DCT-26RE < 1 0.07 0.04 0.02
DCT-3 16 DCT-3 < 1 0.07 0.04 0.02


GNW-14 16 GNW-14 1 0.07 0.04 0.02
GTZ-12 16 GTZ-12 < 1 0.07 0.04 0.02
GTZ-16 16 GTZ-16 1 0.07 0.04 0.02
MPL-18 16 MPL-18 1 0.07 0.04 0.02
MST-1 16 MSJ-9 < 1 0.07 0.04 0.02
MUR-7 16 MUR-7 1 0.07 0.04 0.02
OLY-12 16 OLY-12 < 1 0.07 0.04 0.02
SLT-52 16 SLT-52 < 1 0.07 0.04 0.02
WWD-1 16 WWD-1 < 1 0.07 0.04 0.02


ARB-12RE 17 0.07 0.04 0.01
BGL-18 17 0.07 0.04 0.01


MST-27RE 17 0.07 0.04 0.01
OLY-21RE2 17 0.07 0.04 0.01


HML-18 1 HML-16 15 0.07 0.10 0.12
MLK-19 3 MLK-18 13 0.07 0.09 0.10
SLT-34 3 SLT-34 13 0.07 0.09 0.10
DCT-33 4 DCT-33 12 0.07 0.09 0.10
LWL-35 8 LWL-35 8 0.07 0.07 0.07
MST-26 8 MST-26 8 0.07 0.07 0.07
SSH-14 11 SSH-14 5 0.07 0.06 0.05
MGN-13 12 MGN-13 4 0.07 0.05 0.04
MLK-11 12 MLK-11 4 0.07 0.05 0.04
OLY-13 12 OLY-13 4 0.07 0.05 0.04
HLE-14 13 HLE-14 3 0.07 0.05 0.03
MSJ-5 13 MSJ-4 3 0.07 0.05 0.03
VWR-1 13 VWR-1 3 0.07 0.05 0.03


WHW-26 13 WHW-26 3 0.07 0.05 0.03
DAY-19 14 DAY-19 2 0.07 0.04 0.03
LWT-28 14 LWT-28 2 0.07 0.04 0.03
OLY-18 14 OLY-18 2 0.07 0.04 0.03
SLM-2 14 SLM-2 2 0.07 0.04 0.03
SLM-3 14 SLM-3 2 0.07 0.04 0.03


WWD-17 14 WWD-17 2 0.07 0.04 0.03
BCN-11 15 BCN-11 < 1 0.07 0.04 0.02
GNL-3 15 GNL-3 1 0.07 0.04 0.02
GTZ-45 15 GTZ-45 < 1 0.07 0.04 0.02
GTZ-53 15 GTZ-53 1 0.07 0.04 0.02
HWT-36 15 HWT-36 < 1 0.07 0.04 0.02
OLY-26 15 OLY-26 1 0.07 0.04 0.02
SLT-20 15 SLT-20 1 0.07 0.04 0.02


ARB-13RE 16 0.07 0.03 0.01
MGL-11 16 0.07 0.03 0.01


MPL-11RE 16 0.07 0.03 0.01
OLY-23RE2 16 0.07 0.03 0.01


DAY-17 8 DAY-17 7 0.07 0.06 0.06
WSL-33 9 WSL-33 6 0.07 0.06 0.05
AKK-1 10 AKK-1 5 0.07 0.05 0.05
HML-1 10 HML-1 5 0.07 0.05 0.05


GRH-10 11 GRH-10 4 0.07 0.05 0.04
MGN-15 11 MGN-15 4 0.07 0.05 0.04
BRN-13 12 BRN-13 3 0.07 0.05 0.03
HAY-1 12 HAY-1 3 0.07 0.05 0.03
MNY-4 12 MNY-4 3 0.07 0.05 0.03
BLN-2 13 BLN-2 2 0.07 0.04 0.03
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DAY-11 13 DAY-11 2 0.07 0.04 0.03
GRH-4 13 GRH-4 2 0.07 0.04 0.03


MRC-16 13 MRC-16 2 0.07 0.04 0.03
MUR-16 13 MUR-16 2 0.07 0.04 0.03
OLY-17 13 OLY-17 2 0.07 0.04 0.03
SCJ-22 13 SCJ-22 2 0.07 0.04 0.03
STF-8 13 STF-8 2 0.07 0.04 0.03


DBP-14 14 DBP-14 < 1 0.07 0.04 0.02
EKS-4 14 EKS-4 < 1 0.07 0.04 0.02
EKS-8 14 EKS-8 1 0.07 0.04 0.02


FMP-16 14 FMP-16 1 0.07 0.04 0.02
GRH-1 14 GRH-1 1 0.07 0.04 0.02
GTZ-47 14 GTZ-47 < 1 0.07 0.04 0.02
LYH-1 14 LWT-9 < 1 0.07 0.04 0.02
LYH-6 14 LYH-6 < 1 0.07 0.04 0.02


OLY-24 14 OLY-24 1 0.07 0.04 0.02
VNA-13 14 VNA-13 < 1 0.07 0.04 0.02
WGL-11 14 WGL-11 < 1 0.07 0.04 0.02


GWD-36 14 0.12 0.12 0.12
WHT-30.5 14 0.12 0.12 0.12


IGR-4 3 IGR-4 11 0.06 0.08 0.09
DNY-47 5 DNY-47 9 0.06 0.07 0.07
DNY-13 6 DNY-13 8 0.06 0.07 0.07
LWL-17 9 LWL-17 5 0.06 0.05 0.05
MGN-18 9 MGN-18 5 0.06 0.05 0.05


DCT-24RE 10 DCT-24RE 4 0.06 0.05 0.04
MNY-14 10 MNY-14 4 0.06 0.05 0.04
LWT-19 11 LWT-19 3 0.06 0.04 0.03
MGN-10 11 MGN-10 3 0.06 0.04 0.03
WDG-9 11 WDG-9 3 0.06 0.04 0.03
BDT-9 12 BDT-9 2 0.06 0.04 0.03


DCT-13RE 12 DCT-13RE 2 0.06 0.04 0.03
EKS-18 12 EKS-18 2 0.06 0.04 0.03
HPT-23 12 HPT-23 2 0.06 0.04 0.03
LRH-14 12 LRH-14 2 0.06 0.04 0.03
NGT-15 12 NGT-15 2 0.06 0.04 0.03
WHW-6 12 WHW-6 2 0.06 0.04 0.03
BRN-10 13 BRN-10 1 0.06 0.03 0.02
FRK-6 13 FRK-6 < 1 0.06 0.03 0.02


GNW-25 13 GNW-25 < 1 0.06 0.03 0.02
GTZ-15 13 GTZ-15 < 1 0.06 0.03 0.02
HLE-21 13 HLE-21 1 0.06 0.03 0.02
HPT-18 13 HPT-18 < 1 0.06 0.03 0.02
LSH-2 13 LSH-2 1 0.06 0.03 0.02
MLK-4 13 MLK-4 < 1 0.06 0.03 0.02


OLY-16RE 13 OLY-16RE < 1 0.06 0.03 0.02
SSH-21 13 SSH-21 1 0.06 0.03 0.02
WGL-10 13 WGL-10 < 1 0.06 0.03 0.02
WHM-17 13 WHM-17 < 1 0.06 0.03 0.02


ARB-15.5RE 14 0.06 0.03 0.01
HGS-7 14 0.06 0.03 0.01


KMB-4RE 14 0.06 0.03 0.01
LFY-22 1 LFY-20 12 0.06 0.08 0.09
MSD-23 6 MSD-23 7 0.06 0.06 0.06
WSL-16 6 WSL-16 7 0.06 0.06 0.06
MLK-3 7 MLK-3 6 0.06 0.05 0.05
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


WSL-32 7 WSL-32 6 0.06 0.05 0.05
DAY-2 8 DAY-2 5 0.06 0.05 0.05
DAY-5 9 DAY-5 4 0.06 0.05 0.04
DNY-3 9 DNY-3 4 0.06 0.05 0.04


GRH-20 9 GRH-20 4 0.06 0.05 0.04
LNC-27 9 LNC-27 4 0.06 0.05 0.04
LSH-32 9 LSH-32 4 0.06 0.05 0.04


WHW-30 9 WHW-30 4 0.06 0.05 0.04
FMP-22 10 FMP-22 3 0.06 0.04 0.03
MSD-17 10 MSD-17 3 0.06 0.04 0.03
DAY-15 11 DAY-15 2 0.06 0.04 0.03
GTZ-34 11 GTZ-34 2 0.06 0.04 0.03
GTZ-51 11 GTZ-51 2 0.06 0.04 0.03
GWD-31 11 GWD-31 2 0.06 0.04 0.03
LSH-13 11 LSH-13 2 0.06 0.04 0.03
LWT-27 11 LWT-27 2 0.06 0.04 0.03
LYH-10 11 LYH-1 2 0.06 0.04 0.03
ADM-3 12 ADM-3 < 1 0.06 0.03 0.02
CLA-3 12 CLA-3 < 1 0.06 0.03 0.02


EKS-15 12 EKS-15 < 1 0.06 0.03 0.02
GTZ-18 12 GTZ-18 1 0.06 0.03 0.02
HPT-26 12 HPT-26 1 0.06 0.03 0.02
IGR-18 12 IGR-18 < 1 0.06 0.03 0.02
IGR-29 12 IGR-29 < 1 0.06 0.03 0.02
KMB-22 12 KMB-22 1 0.06 0.03 0.02
LWT-8 12 LWT-7 1 0.06 0.03 0.02
PNH-20 12 PNH-2 < 1 0.06 0.03 0.02
RBH-1 12 RBH-1 1 0.06 0.03 0.02
SNS-9 12 SNS-9 1 0.06 0.03 0.02


WDG-20 12 WDG-20 1 0.06 0.03 0.02
ARB-22 13 0.06 0.03 0.01
GTZ-1 13 0.06 0.03 0.01


HAY-15RE 13 0.06 0.03 0.01
HGS-8 13 0.06 0.03 0.01
MTL-6 13 0.06 0.03 0.01


OLY-28RE2 13 0.06 0.03 0.01
FRK-37 12 0.10 0.10 0.10
SCJ-25 12 0.10 0.10 0.10


HPT-25 1 HPT-25 11 0.05 0.07 0.09
IGR-2 1 IGR-2 11 0.05 0.07 0.09


WSL-17 6 WSL-17 6 0.05 0.05 0.05
BLN-9 8 BLN-9 4 0.05 0.04 0.04


LNC-28 8 LNC-28 4 0.05 0.04 0.04
MSD-8 8 MSD-8 4 0.05 0.04 0.04
DNY-4 9 DNY-4 3 0.05 0.04 0.03
GNL-11 9 GNL-11 3 0.05 0.04 0.03
WDG-3 9 WDG-3 3 0.05 0.04 0.03
WSL-34 9 WSL-34 3 0.05 0.04 0.03
WWD-3 9 WWD-29 3 0.05 0.04 0.03
ADM-1 10 ADM-1 2 0.05 0.03 0.02
BCN-7 10 BCN-7 2 0.05 0.03 0.02


CNC-28 10 CNC-28 2 0.05 0.03 0.02
DNY-2 10 DNY-2 2 0.05 0.03 0.02
GTZ-32 10 GTZ-32 2 0.05 0.03 0.02
LSH-25 10 LSH-25 2 0.05 0.03 0.02
LWT-20 10 LWT-20 2 0.05 0.03 0.02


March 3, 2005 Page 16 of 48







ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


MCR-6 10 MCR-6 2 0.05 0.03 0.02
MSD-20 10 MSD-20 2 0.05 0.03 0.02
WLS-4 10 WLS-4 2 0.05 0.03 0.02
CLA-1 11 CLA-1 < 1 0.05 0.03 0.02
EKS-1 11 EKS-1 < 1 0.05 0.03 0.02


GNW-15 11 GNW-15 < 1 0.05 0.03 0.02
GTZ-17 11 GTZ-17 1 0.05 0.03 0.02
HLE-18 11 HLE-18 < 1 0.05 0.03 0.02
HPT-4 11 HPT-4 < 1 0.05 0.03 0.02
IGR-30 11 IGR-30 < 1 0.05 0.03 0.02
KMB-14 11 KMB-14 1 0.05 0.03 0.02
KMB-20 11 KMB-20 1 0.05 0.03 0.02
MST-15 11 MST-15 < 1 0.05 0.03 0.02
SNS-13 11 SNS-13 1 0.05 0.03 0.02
SSH-27 11 SSH-27 < 1 0.05 0.03 0.02
STF-17 11 STF-17 1 0.05 0.03 0.02
VNA-3 11 VNA-3 < 1 0.05 0.03 0.02


HAY-8RE 12 0.05 0.03 0.01
MRC-8 12 0.05 0.03 0.01


MST-22RE 12 0.05 0.03 0.01
MST-24RE 12 0.05 0.03 0.01


FRK-34 11 0.10 0.10 0.10
LSH-41 11 0.10 0.10 0.10
RBH-22 11 0.10 0.10 0.10


LSH-21 7 LSH-21 4 0.05 0.04 0.04
MNR-25 7 MNR-25 4 0.05 0.04 0.04
MSD-7 7 MSD-7 4 0.05 0.04 0.04
BGL-3 8 BGL-3 3 0.05 0.04 0.03


HGS-13 8 HGS-13 3 0.05 0.04 0.03
MRC-12 8 MRC-12 3 0.05 0.04 0.03
MRC-34 8 MRC-34 3 0.05 0.04 0.03
WWD-7 8 WWD-7 3 0.05 0.04 0.03
BRN-15 9 BRN-15 2 0.05 0.03 0.02
CLB-14 9 CLB-14 2 0.05 0.03 0.02
GRH-12 9 GRH-12 2 0.05 0.03 0.02
HPT-28 9 HPT-28 2 0.05 0.03 0.02
HPT-3 9 HPT-3 2 0.05 0.03 0.02


KMB-10RE 9 KMB-10RE 2 0.05 0.03 0.02
LNC-17 9 LNC-17 2 0.05 0.03 0.02
LSH-27 9 LSH-27 2 0.05 0.03 0.02
LSH-35 9 LSH-35 2 0.05 0.03 0.02
LWL-16 9 LWL-16 2 0.05 0.03 0.02
MGN-12 9 MGN-12 2 0.05 0.03 0.02
OLY-22 9 OLY-22 2 0.05 0.03 0.02
RXH-12 9 RXH-12 2 0.05 0.03 0.02
SLM-1 9 SLM-1 2 0.05 0.03 0.02


WHW-4 9 WHW-4 2 0.05 0.03 0.02
WSH-11 9 WSH-11 2 0.05 0.03 0.02
BCN-15 10 BCN-15 < 1 0.05 0.03 0.02
DNY-43 10 DNY-43 1 0.05 0.03 0.02
EMR-45 10 EMR-45 < 1 0.05 0.03 0.02
HGS-1 10 HGS-1 1 0.05 0.03 0.02
HPT-1 10 HPT-1 < 1 0.05 0.03 0.02
IGR-28 10 IGR-28 < 1 0.05 0.03 0.02
KMB-8 10 KMB-8 < 1 0.05 0.03 0.02
LNC-4 10 LNC-4 1 0.05 0.03 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


MPL-19 10 MPL-19 1 0.05 0.03 0.02
MPL-9 10 MPL-9 < 1 0.05 0.03 0.02
MRC-6 10 MRC-6 < 1 0.05 0.03 0.02
MSJ-13 10 MSJ-13 < 1 0.05 0.03 0.02
MSJ-4 10 MSJ-3 < 1 0.05 0.03 0.02
MSJ-9 10 MSJ-8 < 1 0.05 0.03 0.02
PNH-7 10 PNH-5 < 1 0.05 0.03 0.02
RNV-3 10 RNV-3 1 0.05 0.03 0.02
SSH-16 10 SSH-16 1 0.05 0.03 0.02
VNA-8 10 VNA-8 < 1 0.05 0.03 0.02


WDG-19 10 WDG-19 < 1 0.05 0.03 0.02
WSL-18 10 WSL-18 1 0.05 0.03 0.02


HAY-20RE 11 0.05 0.02 0.01
HGS-10 11 0.05 0.02 0.01


MST-21RE 11 0.05 0.02 0.01
MST-3RE 11 0.05 0.02 0.01
MST-9RE 11 0.05 0.02 0.01


VWL-11RE 11 0.05 0.02 0.01
FRK-36 10 0.09 0.09 0.09
HML-2 10 0.09 0.09 0.09
OLY-30 10 0.09 0.09 0.09
WSH-23 10 0.09 0.09 0.09


STV-3 2 STV-3 8 0.04 0.06 0.06
HLE-26 3 HLE-25 7 0.04 0.05 0.06
FVA-4 4 FVA-4 6 0.04 0.05 0.05
PTF-12 4 PTF-11 6 0.04 0.05 0.05
WSL-13 5 WSL-13 5 0.04 0.04 0.04


DCT-11RE 6 DCT-11RE 4 0.04 0.04 0.04
MSD-16 6 MSD-16 4 0.04 0.04 0.04
WSL-14 6 WSL-14 4 0.04 0.04 0.04
DAY-12 7 DAY-12 3 0.04 0.03 0.03
HPT-10 7 HPT-10 3 0.04 0.03 0.03
MGL-22 7 MGL-22 3 0.04 0.03 0.03
MGN-14 7 MGN-14 3 0.04 0.03 0.03
WSL-27 7 WSL-27 3 0.04 0.03 0.03
DAY-20 8 DAY-20 2 0.04 0.03 0.02
DAY-21 8 DAY-21 2 0.04 0.03 0.02
DNY-7 8 DNY-7 2 0.04 0.03 0.02
GTZ-43 8 GTZ-43 2 0.04 0.03 0.02
HGS-33 8 HGS-33 2 0.04 0.03 0.02
HPT-20 8 HPT-20 2 0.04 0.03 0.02
HPT-21 8 HPT-21 2 0.04 0.03 0.02
HWT-11 8 HWT-11 2 0.04 0.03 0.02
LNC-7 8 LNC-7 2 0.04 0.03 0.02
LSH-16 8 LSH-16 2 0.04 0.03 0.02
MDR-19 8 MDR-19 2 0.04 0.03 0.02
MDR-6 8 MDR-6 2 0.04 0.03 0.02
MUR-14 8 MUR-14 2 0.04 0.03 0.02
OLY-25 8 OLY-25 2 0.04 0.03 0.02
SSH-24 8 SSH-24 2 0.04 0.03 0.02
WGL-12 8 WGL-12 2 0.04 0.03 0.02
WHW-25 8 WHW-25 2 0.04 0.03 0.02
WLS-2 8 WLS-2 2 0.04 0.03 0.02


WWD-12 8 WWD-12 2 0.04 0.03 0.02
WWD-8 8 WWD-8 2 0.04 0.03 0.02
BGL-23 9 BGL-23 < 1 0.04 0.03 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DBP-9 9 DBP-9 < 1 0.04 0.03 0.02
DCT-19RE 9 DCT-19RE < 1 0.04 0.03 0.02
DCT-32RE 9 DCT-32RE < 1 0.04 0.03 0.02


EKS-6 9 EKS-6 < 1 0.04 0.03 0.02
EMR-32 9 EMR-32 < 1 0.04 0.03 0.02
HLE-10 9 HLE-10 1 0.04 0.03 0.02
LSH-12 9 LSH-12 1 0.04 0.03 0.02
LSH-17 9 LSH-17 1 0.04 0.03 0.02
LWT-25 9 LWT-25 1 0.04 0.03 0.02
MNR-7 9 MNR-7 1 0.04 0.03 0.02
MNR-8 9 MNR-8 1 0.04 0.03 0.02
MSJ-12 9 MSJ-12 < 1 0.04 0.03 0.02


MST-2RE 9 MST-2RE 1 0.04 0.03 0.02
MST-8 9 MST-8 1 0.04 0.03 0.02
OLY-1 9 OLY-1 < 1 0.04 0.03 0.02
PTF-10 9 PTF-1 1 0.04 0.03 0.02
SLT-4 9 SLT-4 < 1 0.04 0.03 0.02


SMT-22 9 SMT-22 < 1 0.04 0.03 0.02
SMT-6 9 SMT-6 < 1 0.04 0.03 0.02
VNA-2 9 VNA-20 < 1 0.04 0.03 0.02


WWD-29 9 WWD-28 < 1 0.04 0.03 0.02
ARB-17RE 10 0.04 0.02 0.01


ARB-4 10 0.04 0.02 0.01
CLB-7 10 0.04 0.02 0.01


HAY-13RE 10 0.04 0.02 0.01
HGS-11 10 0.04 0.02 0.01
MRC-10 10 0.04 0.02 0.01


MST-19RE 10 0.04 0.02 0.01
MST-28RE 10 0.04 0.02 0.01
VWL-13RE 10 0.04 0.02 0.01
VWL-15RE 10 0.04 0.02 0.01
VWL-9RE 10 0.04 0.02 0.01


BGL-21 9 0.08 0.08 0.08
COE-12 9 0.08 0.08 0.08
DAY-33 9 0.08 0.08 0.08
FRK-32 9 0.08 0.08 0.08
GRH-22 9 0.08 0.08 0.08
KMB-29 9 0.08 0.08 0.08


LFY-23 2 LFY-21 7 0.04 0.05 0.06
BRY-24 3 BRY-23 6 0.04 0.05 0.05
BRN-16 4 BRN-16 5 0.04 0.04 0.04
MTL-1 4 MTL-1 5 0.04 0.04 0.04
PTF-19 4 PTF-16 5 0.04 0.04 0.04
STV-8 4 STV-8 5 0.04 0.04 0.04
WDG-7 4 WDG-7 5 0.04 0.04 0.04
LWL-8 5 LWL-8 4 0.04 0.04 0.04
LWL-9 5 LWL-9 4 0.04 0.04 0.04


VWR-16 5 VWR-16 4 0.04 0.04 0.04
WSL-15 5 WSL-15 4 0.04 0.04 0.04
BCN-10 6 BCN-10 3 0.04 0.03 0.03
GRH-8 6 GRH-8 3 0.04 0.03 0.03
MGN-6 6 MGN-6 3 0.04 0.03 0.03
MLK-1 6 MLK-1 3 0.04 0.03 0.03
DAY-13 7 DAY-13 2 0.04 0.03 0.02
GWD-34 7 GWD-34 2 0.04 0.03 0.02


HAY-14RE 7 HAY-14RE 2 0.04 0.03 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HPT-19 7 HPT-19 2 0.04 0.03 0.02
HWT-13 7 HWT-13 2 0.04 0.03 0.02
HWT-31 7 HWT-31 2 0.04 0.03 0.02
LNC-16 7 LNC-16 2 0.04 0.03 0.02
LSH-1 7 LSH-1 2 0.04 0.03 0.02
LSH-26 7 LSH-26 2 0.04 0.03 0.02
LSH-38 7 LSH-38 2 0.04 0.03 0.02
LWL-30 7 LWL-30 2 0.04 0.03 0.02
LYH-2 7 LYH-2 2 0.04 0.03 0.02
MTL-20 7 MTL-20 2 0.04 0.03 0.02
MTL-21 7 MTL-21 2 0.04 0.03 0.02
MUR-25 7 MUR-25 2 0.04 0.03 0.02
RXH-19 7 RXH-19 2 0.04 0.03 0.02
RXH-2 7 RXH-2 2 0.04 0.03 0.02


WHW-12 7 WHW-12 2 0.04 0.03 0.02
WHW-20 7 WHW-20 2 0.04 0.03 0.02
WWD-20 7 WWD-20 2 0.04 0.03 0.02
AKK-34 8 AKK-34 1 0.04 0.02 0.01
ALK-10 8 ALK-10 < 1 0.04 0.02 0.01
BCN-14 8 BCN-14 1 0.04 0.02 0.01
BDT-19 8 BDT-19 1 0.04 0.02 0.01
BDT-7 8 BDT-7 1 0.04 0.02 0.01


CNC-42 8 CNC-42 1 0.04 0.02 0.01
DAY-36 8 DAY-36 1 0.04 0.02 0.01
DNY-14 8 DNY-14 1 0.04 0.02 0.01
GRH-16 8 GRH-16 1 0.04 0.02 0.01
GRH-17 8 GRH-17 1 0.04 0.02 0.01
GRH-23 8 GRH-23 < 1 0.04 0.02 0.01
GRH-24 8 GRH-24 < 1 0.04 0.02 0.01
GRH-25 8 GRH-25 < 1 0.04 0.02 0.01
GRH-28 8 GRH-28 < 1 0.04 0.02 0.01
GTZ-11 8 GTZ-11 1 0.04 0.02 0.01
GTZ-22 8 GTZ-22 1 0.04 0.02 0.01
GTZ-33 8 GTZ-33 1 0.04 0.02 0.01


HAY-21RE 8 HAY-21RE < 1 0.04 0.02 0.01
HLE-22 8 HLE-22 1 0.04 0.02 0.01
HWT-37 8 HWT-37 < 1 0.04 0.02 0.01
LRH-19 8 LRH-19 < 1 0.04 0.02 0.01
LSH-18 8 LSH-18 1 0.04 0.02 0.01
MCR-4 8 MCR-4 < 1 0.04 0.02 0.01
MNY-5 8 MNY-5 < 1 0.04 0.02 0.01


MRC-18 8 MRC-18 1 0.04 0.02 0.01
MST-10RE 8 MST-1 < 1 0.04 0.02 0.01
MST-16RE 8 MST-16RE 1 0.04 0.02 0.01
MST-20RE 8 MST-20RE < 1 0.04 0.02 0.01


NBC-1 8 NBC-1 < 1 0.04 0.02 0.01
NGT-23 8 NGT-23 < 1 0.04 0.02 0.01
OYV-13 8 OYV-13 1 0.04 0.02 0.01
RBH-23 8 RBH-23 1 0.04 0.02 0.01
SLT-35 8 SLT-35 < 1 0.04 0.02 0.01
SMP-18 8 SMP-18 1 0.04 0.02 0.01
VNA-15 8 VNA-15 < 1 0.04 0.02 0.01


WHW-13 8 WHW-13 < 1 0.04 0.02 0.01
BRY-52 9 0.04 0.02 0.01


HAY-22RE 9 0.04 0.02 0.01
HAY-23RE 9 0.04 0.02 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HAY-24RE 9 0.04 0.02 0.01
MST-18RE 9 0.04 0.02 0.01
MST-23RE 9 0.04 0.02 0.01
MST-29RE 9 0.04 0.02 0.01
MST-6RE 9 0.04 0.02 0.01
MST-7RE 9 0.04 0.02 0.01


OLY-16RE2 9 0.04 0.02 0.01
OLY-36 9 0.04 0.02 0.01


VWL-12RE 9 0.04 0.02 0.01
CNC-45 8 0.07 0.07 0.07
LSH-42 8 0.07 0.07 0.07
RBH-21 8 0.07 0.07 0.07


HAY-5 < 1 HAY-5 7 0.03 0.05 0.06
PTF-2 1 PTF-17 7 0.03 0.05 0.06


HLE-28 2 HLE-27 6 0.03 0.04 0.05
KMB-17 2 KMB-17 6 0.03 0.04 0.05
FRK-21 4 FRK-21 4 0.03 0.03 0.03
MTL-9 4 MTL-9 4 0.03 0.03 0.03


SLM-13 4 SLM-13 4 0.03 0.03 0.03
SSH-13 4 SSH-13 4 0.03 0.03 0.03
SSH-7 4 SSH-7 4 0.03 0.03 0.03
ARB-28 5 ARB-28 3 0.03 0.03 0.03
FRK-28 5 FRK-28 3 0.03 0.03 0.03
GRH-9 5 GRH-9 3 0.03 0.03 0.03
HWT-9 5 HWT-9 3 0.03 0.03 0.03
LWT-32 5 LWT-31 3 0.03 0.03 0.03
LYH-4 5 LYH-4 3 0.03 0.03 0.03
MGL-9 5 MGL-9 3 0.03 0.03 0.03
MTL-14 5 MTL-14 3 0.03 0.03 0.03
WGL-3 5 WGL-3 3 0.03 0.03 0.03
ADM-14 6 ADM-14 2 0.03 0.03 0.02
ADM-2 6 ADM-2 2 0.03 0.03 0.02
BGL-11 6 BGL-11 2 0.03 0.03 0.02
DCT-10 6 DCT-10 2 0.03 0.03 0.02


DCT-18RE 6 DCT-18RE 2 0.03 0.03 0.02
DNY-22 6 DNY-22 2 0.03 0.03 0.02
GRH-2 6 GRH-2 2 0.03 0.03 0.02
GRH-32 6 GRH-32 2 0.03 0.03 0.02
GTZ-36 6 GTZ-36 2 0.03 0.03 0.02
HLE-15 6 HLE-15 2 0.03 0.03 0.02
HLE-16 6 HLE-16 2 0.03 0.03 0.02
HPT-31 6 HPT-31 2 0.03 0.03 0.02
HPT-8 6 HPT-8 2 0.03 0.03 0.02
IGR-24 6 IGR-24 2 0.03 0.03 0.02
KMB-24 6 KMB-24 2 0.03 0.03 0.02
LSH-5 6 LSH-5 2 0.03 0.03 0.02


LWL-21 6 LWL-21 2 0.03 0.03 0.02
LWL-23 6 LWL-23 2 0.03 0.03 0.02
MGN-11 6 MGN-11 2 0.03 0.03 0.02
MRC-20 6 MRC-20 2 0.03 0.03 0.02
SLT-7 6 SLT-7 2 0.03 0.03 0.02


SSH-22 6 SSH-22 2 0.03 0.03 0.02
VWL-18 6 VWL-18 2 0.03 0.03 0.02
WHW-22 6 WHW-22 2 0.03 0.03 0.02
WHW-23 6 WHW-23 2 0.03 0.03 0.02
WLS-14 6 WLS-14 2 0.03 0.03 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


ARB-20 7 ARB-20 < 1 0.03 0.02 0.01
BCN-21 7 BCN-21 < 1 0.03 0.02 0.01
BLD-26 7 BLD-26 < 1 0.03 0.02 0.01
CLB-16 7 CLB-16 1 0.03 0.02 0.01


DCT-15RE 7 DCT-15RE 1 0.03 0.02 0.01
DCT-17RE 7 DCT-17RE < 1 0.03 0.02 0.01


HAY-27 7 HAY-27 1 0.03 0.02 0.01
HAY-35 7 HAY-35 1 0.03 0.02 0.01


HAY-6RE 7 HAY-6RE 1 0.03 0.02 0.01
HPT-15 7 HPT-15 1 0.03 0.02 0.01
HPT-17 7 HPT-17 < 1 0.03 0.02 0.01
MDR-12 7 MDR-12 1 0.03 0.02 0.01
MLK-2 7 MLK-19 < 1 0.03 0.02 0.01
MNR-6 7 MNR-6 < 1 0.03 0.02 0.01
MNY-10 7 MNY-10 < 1 0.03 0.02 0.01
MSJ-8 7 MSJ-7 1 0.03 0.02 0.01


MST-16 7 MST-16 < 1 0.03 0.02 0.01
NBC-10 7 NBC-10 < 1 0.03 0.02 0.01
NBC-4 7 NBC-4 < 1 0.03 0.02 0.01
SSH-20 7 SSH-20 1 0.03 0.02 0.01
WSH-6 7 WSH-6 < 1 0.03 0.02 0.01


ARB-7RE 8 0.03 0.02 0.01
BGL-6 8 0.03 0.02 0.01


BRY-56 8 0.03 0.02 0.01
CLB-13 8 0.03 0.02 0.01
EMR-56 8 0.03 0.02 0.01


HAY-13.5RE 8 0.03 0.02 0.01
HAY-16RE 8 0.03 0.02 0.01
HAY-19RE 8 0.03 0.02 0.01
HAY-4RE 8 0.03 0.02 0.01
HGS-15 8 0.03 0.02 0.01
HGS-16 8 0.03 0.02 0.01


KMB-3RE 8 0.03 0.02 0.01
MST-15RE 8 0.03 0.02 0.01
MST-17RE 8 0.03 0.02 0.01


MTL-7 8 0.03 0.02 0.01
OLY-8RE2 8 0.03 0.02 0.01
VWL-1RE 8 0.03 0.02 0.01


ADM-29 7 0.06 0.06 0.06
BRY-25 7 0.06 0.06 0.06
EMR-2 7 0.06 0.06 0.06
STV-2 7 0.06 0.06 0.06


WGL-15 7 0.06 0.06 0.06
GRH-26 2 GRH-26 5 0.03 0.04 0.04
PNH-8 3 PNH-7 4 0.03 0.03 0.03


WSL-19 3 WSL-19 4 0.03 0.03 0.03
WSL-31 3 WSL-31 4 0.03 0.03 0.03
FRK-23 4 FRK-23 3 0.03 0.03 0.03
GWD-3 4 GWD-3 3 0.03 0.03 0.03
MNR-30 4 MNR-30 3 0.03 0.03 0.03
VWL-17 4 VWL-17 3 0.03 0.03 0.03
WSL-20 4 WSL-20 3 0.03 0.03 0.03
WSL-7 4 WSL-7 3 0.03 0.03 0.03
ARB-26 5 ARB-26 2 0.03 0.02 0.02
DAY-14 5 DAY-14 2 0.03 0.02 0.02
DAY-6 5 DAY-6 2 0.03 0.02 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HAY-12RE 5 HAY-12RE 2 0.03 0.02 0.02
HPT-16 5 HPT-16 2 0.03 0.02 0.02
HWT-29 5 HWT-29 2 0.03 0.02 0.02
HWT-32 5 HWT-32 2 0.03 0.02 0.02
LRH-28 5 LRH-28 2 0.03 0.02 0.02
LSH-11 5 LSH-11 2 0.03 0.02 0.02
LSH-36 5 LSH-36 2 0.03 0.02 0.02
LWL-22 5 LWL-22 2 0.03 0.02 0.02
LWL-24 5 LWL-24 2 0.03 0.02 0.02
MCR-28 5 MCR-28 2 0.03 0.02 0.02
MGL-17 5 MGL-17 2 0.03 0.02 0.02
MGL-5 5 MGL-5 2 0.03 0.02 0.02


WHW-14 5 WHW-14 2 0.03 0.02 0.02
WHW-21 5 WHW-21 2 0.03 0.02 0.02
WSL-22 5 WSL-22 2 0.03 0.02 0.02
WWD-18 5 WWD-18 2 0.03 0.02 0.02
WWD-5 5 WWD-5 2 0.03 0.02 0.02
AKK-28 6 AKK-28 < 1 0.03 0.02 0.01
ALK-23 6 ALK-23 1 0.03 0.02 0.01
BCN-20 6 BCN-20 < 1 0.03 0.02 0.01
BLN-10 6 BLN-10 1 0.03 0.02 0.01
BRY-37 6 BRY-37 < 1 0.03 0.02 0.01
BRY-40 6 BRY-40 1 0.03 0.02 0.01
DNY-10 6 DNY-10 < 1 0.03 0.02 0.01
DNY-27 6 DNY-27 < 1 0.03 0.02 0.01
EKS-21 6 EKS-21 1 0.03 0.02 0.01
FRK-11 6 FRK-11 1 0.03 0.02 0.01
FRK-5 6 FRK-5 < 1 0.03 0.02 0.01
FRK-8 6 FRK-8 1 0.03 0.02 0.01
GTZ-13 6 GTZ-13 < 1 0.03 0.02 0.01
GTZ-31 6 GTZ-31 < 1 0.03 0.02 0.01
GTZ-46 6 GTZ-46 1 0.03 0.02 0.01
GTZ-8 6 GTZ-8 1 0.03 0.02 0.01


GWD-21 6 GWD-21 1 0.03 0.02 0.01
HAY-24 6 HAY-24 < 1 0.03 0.02 0.01
HAY-37 6 HAY-37 < 1 0.03 0.02 0.01
HLE-13 6 HLE-13 < 1 0.03 0.02 0.01
HWT-23 6 HWT-23 1 0.03 0.02 0.01
HWT-24 6 HWT-24 1 0.03 0.02 0.01
HWT-25 6 HWT-25 < 1 0.03 0.02 0.01
HWT-5 6 HWT-5 < 1 0.03 0.02 0.01
LNC-13 6 LNC-13 < 1 0.03 0.02 0.01
LNC-5 6 LNC-5 1 0.03 0.02 0.01
LRH-8 6 LRH-8 < 1 0.03 0.02 0.01
LSH-39 6 LSH-39 < 1 0.03 0.02 0.01
LWL-29 6 LWL-29 < 1 0.03 0.02 0.01
LWT-7 6 LWT-6 < 1 0.03 0.02 0.01
MSJ-2 6 MSJ-19 < 1 0.03 0.02 0.01


MUR-20 6 MUR-20 1 0.03 0.02 0.01
NBC-7 6 NBC-7 < 1 0.03 0.02 0.01
NGT-25 6 NGT-25 < 1 0.03 0.02 0.01
PNH-17 6 PNH-15 < 1 0.03 0.02 0.01
RXH-17 6 RXH-17 < 1 0.03 0.02 0.01
RXH-22 6 RXH-22 < 1 0.03 0.02 0.01
SNS-7 6 SNS-7 1 0.03 0.02 0.01
STF-13 6 STF-13 1 0.03 0.02 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


VNA-1 6 VNA-1 < 1 0.03 0.02 0.01
VNA-6 6 VNA-6 < 1 0.03 0.02 0.01
VNA-7 6 VNA-7 < 1 0.03 0.02 0.01
VNA-9 6 VNA-9 < 1 0.03 0.02 0.01


VWL-19 6 VWL-19 < 1 0.03 0.02 0.01
WHW-5 6 WHW-5 < 1 0.03 0.02 0.01
WSH-15 6 WSH-15 < 1 0.03 0.02 0.01
WSH-5 6 WSH-5 < 1 0.03 0.02 0.01
ARB-24 7 0.03 0.02 0.01
BGL-5 7 0.03 0.02 0.01


EMR-57 7 0.03 0.02 0.01
HAY-25RE 7 0.03 0.02 0.01
MST-12RE 7 0.03 0.02 0.01
MST-14RE 7 0.03 0.02 0.01
MST-25RE 7 0.03 0.02 0.01


MTL-16 7 0.03 0.02 0.01
VWL-10RE 7 0.03 0.02 0.01


WGL-14 7 0.03 0.02 0.01
ARB-30 6 0.05 0.05 0.05
BCN-19 6 0.05 0.05 0.05
GNW-31 6 0.05 0.05 0.05
IGR-32 6 0.05 0.05 0.05


LNC-23HWT 6 0.05 0.05 0.05
RGS-22 6 0.05 0.05 0.05
RXH-21 6 0.05 0.05 0.05
WHM-20 6 0.05 0.05 0.05
WSH-21 6 0.05 0.05 0.05


DNY-28 2 DNY-28 4 0.03 0.03 0.03
MCR-1 2 MCR-1 4 0.03 0.03 0.03
MSJ-17 2 MSJ-16 4 0.03 0.03 0.03
STV-4 2 STV-4 4 0.03 0.03 0.03


WHT-37 2 WHT-37 4 0.03 0.03 0.03
WSL-30 2 WSL-30 4 0.03 0.03 0.03
JSC-24 3 JSC-24 3 0.03 0.03 0.03
MCR-9 3 MCR-9 3 0.03 0.03 0.03
STV-11 3 STV-11 3 0.03 0.03 0.03
STV-12 3 STV-12 3 0.03 0.03 0.03
WSL-29 3 WSL-29 3 0.03 0.03 0.03
WSL-8 3 WSL-8 3 0.03 0.03 0.03
BDT-20 4 BDT-20 2 0.03 0.02 0.02
CNC-12 4 CNC-12 2 0.03 0.02 0.02
CNC-14 4 CNC-14 2 0.03 0.02 0.02
CNC-17 4 CNC-17 2 0.03 0.02 0.02
CNC-4 4 CNC-4 2 0.03 0.02 0.02
DAY-35 4 DAY-35 2 0.03 0.02 0.02


DCT-10RE 4 DCT-10RE 2 0.03 0.02 0.02
DNY-39 4 DNY-39 2 0.03 0.02 0.02
GTZ-44 4 GTZ-44 2 0.03 0.02 0.02
GWD-24 4 GWD-24 2 0.03 0.02 0.02
HWT-16 4 HWT-16 2 0.03 0.02 0.02
HWT-21 4 HWT-21 2 0.03 0.02 0.02
KMB-21 4 KMB-21 2 0.03 0.02 0.02
LWL-31 4 LWL-31 2 0.03 0.02 0.02
MCR-5 4 MCR-5 2 0.03 0.02 0.02
MDR-27 4 MDR-27 2 0.03 0.02 0.02
MDR-5 4 MDR-5 2 0.03 0.02 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


MDR-7 4 MDR-7 2 0.03 0.02 0.02
MGL-20 4 MGL-20 2 0.03 0.02 0.02
MGN-7 4 MGN-7 2 0.03 0.02 0.02
MUR-10 4 MUR-10 2 0.03 0.02 0.02
MUR-3 4 MUR-3 2 0.03 0.02 0.02
PNH-18 4 PNH-17 2 0.03 0.02 0.02
PTF-13 4 PTF-12 2 0.03 0.02 0.02
RBH-15 4 RBH-15 2 0.03 0.02 0.02


SMP-19S 4 SMP-19S 2 0.03 0.02 0.02
STF-22 4 STF-22 2 0.03 0.02 0.02


WWD-14 4 WWD-14 2 0.03 0.02 0.02
ADM-19 5 ADM-19 < 1 0.03 0.02 0.01
AKK-27 5 AKK-27 1 0.03 0.02 0.01
ALK-11 5 ALK-11 < 1 0.03 0.02 0.01
ARB-2 5 ARB-2 < 1 0.03 0.02 0.01
BCN-1 5 BCN-1 < 1 0.03 0.02 0.01
BDT-18 5 BDT-18 1 0.03 0.02 0.01
BGL-15 5 BGL-15 1 0.03 0.02 0.01
BGL-2 5 BGL-2 < 1 0.03 0.02 0.01
BLN-1 5 BLN-1 < 1 0.03 0.02 0.01


CNC-22 5 CNC-22 < 1 0.03 0.02 0.01
CPR-37 5 CPR-37 < 1 0.03 0.02 0.01


DCT-3RE 5 DCT-3RE < 1 0.03 0.02 0.01
DNY-38 5 DNY-38 < 1 0.03 0.02 0.01
FRK-9 5 FRK-9 < 1 0.03 0.02 0.01
GRH-5 5 GRH-5 < 1 0.03 0.02 0.01
GTZ-4 5 GTZ-4 < 1 0.03 0.02 0.01
GTZ-52 5 GTZ-52 < 1 0.03 0.02 0.01
HGS-34 5 HGS-34 1 0.03 0.02 0.01
HLE-19 5 HLE-19 < 1 0.03 0.02 0.01
HLE-31 5 HLE-31 1 0.03 0.02 0.01
HLE-5 5 HLE-5 < 1 0.03 0.02 0.01


HML-12 5 HML-12 < 1 0.03 0.02 0.01
HPT-2 5 HPT-2 < 1 0.03 0.02 0.01
HPT-36 5 HPT-36 < 1 0.03 0.02 0.01
HWT-10 5 HWT-10 1 0.03 0.02 0.01
HWT-17 5 HWT-17 < 1 0.03 0.02 0.01
HWT-38 5 HWT-38 < 1 0.03 0.02 0.01
KMB-7 5 KMB-7 < 1 0.03 0.02 0.01
LFY-13 5 LFY-13 < 1 0.03 0.02 0.01
LNC-10 5 LNC-10 1 0.03 0.02 0.01
LNC-18 5 LNC-18 1 0.03 0.02 0.01
LSH-24 5 LSH-24 1 0.03 0.02 0.01
LSH-28 5 LSH-28 1 0.03 0.02 0.01
MCR-11 5 MCR-11 1 0.03 0.02 0.01
MCR-25 5 MCR-25 < 1 0.03 0.02 0.01
MLK-10 5 MLK-10 < 1 0.03 0.02 0.01
MNR-5 5 MNR-5 < 1 0.03 0.02 0.01
MSD-1 5 MSD-1 < 1 0.03 0.02 0.01
MSJ-10 5 MSJ-10 1 0.03 0.02 0.01
MSJ-15 5 MSJ-15 1 0.03 0.02 0.01
MTL-18 5 MTL-18 1 0.03 0.02 0.01
MUR-52 5 MUR-52 1 0.03 0.02 0.01
SLM-18 5 SLM-18 < 1 0.03 0.02 0.01
SMT-19 5 SMT-19 < 1 0.03 0.02 0.01
SNS-11 5 SNS-11 1 0.03 0.02 0.01


March 3, 2005 Page 25 of 48







ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


SNS-14 5 SNS-14 < 1 0.03 0.02 0.01
SNS-17 5 SNS-17 < 1 0.03 0.02 0.01
SSH-2 5 SSH-2 < 1 0.03 0.02 0.01


VWL-20 5 VWL-20 < 1 0.03 0.02 0.01
WGL-4 5 WGL-4 < 1 0.03 0.02 0.01


WHM-13 5 WHM-13 < 1 0.03 0.02 0.01
WHM-16 5 WHM-16 < 1 0.03 0.02 0.01
WHW-2 5 WHW-2 < 1 0.03 0.02 0.01
WHW-24 5 WHW-24 1 0.03 0.02 0.01
WHW-28 5 WHW-28 1 0.03 0.02 0.01
WHW-35 5 WHW-35 < 1 0.03 0.02 0.01
BGL-13 6 0.03 0.01 0.01
BGL-14 6 0.03 0.01 0.01
BGL-17 6 0.03 0.01 0.01


HAY-10RE 6 0.03 0.01 0.01
HAY-11RE 6 0.03 0.01 0.01
HAY-17RE 6 0.03 0.01 0.01
HAY-18RE 6 0.03 0.01 0.01
HAY-2RE 6 0.03 0.01 0.01
HAY-3RE 6 0.03 0.01 0.01
HAY-7RE 6 0.03 0.01 0.01
HAY-9RE 6 0.03 0.01 0.01
HGS-14 6 0.03 0.01 0.01
MGL-12 6 0.03 0.01 0.01
MRC-14 6 0.03 0.01 0.01
MRC-2 6 0.03 0.01 0.01
MTL-4 6 0.03 0.01 0.01


VWL-7RE 6 0.03 0.01 0.01
CNC-32 5 0.04 0.04 0.04
DAY-32 5 0.04 0.04 0.04
EMR-1 5 0.04 0.04 0.04


GNW-30 5 0.04 0.04 0.04
HAY-30 5 0.04 0.04 0.04
MGL-15 5 0.04 0.04 0.04
RBH-25 5 0.04 0.04 0.04
RXH-20 5 0.04 0.04 0.04
SNS-21 5 0.04 0.04 0.04


WHW-34 5 0.04 0.04 0.04
WSH-20 5 0.04 0.04 0.04


PNH-21 < 1 PNH-20 4 0.02 0.03 0.03
SNS-16 < 1 SNS-16 4 0.02 0.03 0.03
COE-4 2 COE-4 3 0.02 0.02 0.03
CPR-38 2 CPR-38 3 0.02 0.02 0.03
GWD-5 2 GWD-5 3 0.02 0.02 0.03
HWT-6 2 HWT-6 3 0.02 0.02 0.03
LWL-4 2 LWL-4 3 0.02 0.02 0.03
MDR-3 2 MDR-3 3 0.02 0.02 0.03
MDR-9 2 MDR-9 3 0.02 0.02 0.03
MRC-19 2 MRC-19 3 0.02 0.02 0.03
STV-6 2 STV-6 3 0.02 0.02 0.03


AKK-24 3 AKK-24 2 0.02 0.02 0.02
ALK-26 3 ALK-26 2 0.02 0.02 0.02
ARB-29 3 ARB-29 2 0.02 0.02 0.02
CNC-13 3 CNC-13 2 0.02 0.02 0.02
CNC-41 3 CNC-41 2 0.02 0.02 0.02
CNC-5 3 CNC-5 2 0.02 0.02 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


COE-5 3 COE-5 2 0.02 0.02 0.02
DCT-40 3 DCT-40 2 0.02 0.02 0.02
GWD-4 3 GWD-4 2 0.02 0.02 0.02
HLE-3 3 HLE-3 2 0.02 0.02 0.02
HLE-4 3 HLE-4 2 0.02 0.02 0.02


HPT-30 3 HPT-30 2 0.02 0.02 0.02
JSC-20 3 JSC-20 2 0.02 0.02 0.02
LWL-28 3 LWL-28 2 0.02 0.02 0.02
LWL-33 3 LWL-33 2 0.02 0.02 0.02
LWL-5 3 LWL-5 2 0.02 0.02 0.02
LWL-6 3 LWL-6 2 0.02 0.02 0.02
MCD-6 3 MCD-6 2 0.02 0.02 0.02
MSD-13 3 MSD-13 2 0.02 0.02 0.02
PTF-8 3 PTF-8 2 0.02 0.02 0.02


RXH-10 3 RXH-10 2 0.02 0.02 0.02
SMT-20 3 SMT-20 2 0.02 0.02 0.02
STV-15 3 STV-15 2 0.02 0.02 0.02
WSL-11 3 WSL-11 2 0.02 0.02 0.02
WSL-21 3 WSL-21 2 0.02 0.02 0.02
WSL-28 3 WSL-28 2 0.02 0.02 0.02
AFA-16 4 AFA-16 < 1 0.02 0.02 0.01
AKK-23 4 AKK-23 1 0.02 0.02 0.01
AKK-26 4 AKK-26 1 0.02 0.02 0.01
ALK-16 4 ALK-16 < 1 0.02 0.02 0.01
BGL-19 4 BGL-19 1 0.02 0.02 0.01
BRN-3 4 BRN-3 1 0.02 0.02 0.01
BRY-44 4 BRY-44 < 1 0.02 0.02 0.01
CNC-2 4 CNC-2 1 0.02 0.02 0.01
CNC-21 4 CNC-21 < 1 0.02 0.02 0.01
CPR-11 4 CPR-11 < 1 0.02 0.02 0.01
CPR-19 4 CPR-19 < 1 0.02 0.02 0.01
CPR-43 4 CPR-43 < 1 0.02 0.02 0.01
DAY-39 4 DAY-39 1 0.02 0.02 0.01
DAY-8 4 DAY-8 < 1 0.02 0.02 0.01


DCT-14RE 4 DCT-14RE < 1 0.02 0.02 0.01
DCT-20RE 4 DCT-20RE < 1 0.02 0.02 0.01
DCT-31RE 4 DCT-31RE < 1 0.02 0.02 0.01


DLP-10 4 DLP-10 < 1 0.02 0.02 0.01
DLP-15 4 DLP-15 < 1 0.02 0.02 0.01
DLP-16 4 DLP-16 < 1 0.02 0.02 0.01
DLP-18 4 DLP-18 < 1 0.02 0.02 0.01
DLP-27 4 DLP-27 < 1 0.02 0.02 0.01
DLP-36 4 DLP-36 < 1 0.02 0.02 0.01
DLP-7 4 DLP-7 < 1 0.02 0.02 0.01


DNY-23 4 DNY-23 1 0.02 0.02 0.01
EMR-17 4 EMR-17 < 1 0.02 0.02 0.01
EMR-30 4 EMR-30 < 1 0.02 0.02 0.01
EMR-31 4 EMR-31 < 1 0.02 0.02 0.01
EMR-42 4 EMR-42 < 1 0.02 0.02 0.01
FRK-1 4 FRK-1 1 0.02 0.02 0.01


GNW-13 4 GNW-13 < 1 0.02 0.02 0.01
GRH-15 4 GRH-15 1 0.02 0.02 0.01
GRH-6 4 GRH-6 < 1 0.02 0.02 0.01
GTZ-10 4 GTZ-10 < 1 0.02 0.02 0.01
GTZ-35 4 GTZ-35 < 1 0.02 0.02 0.01
GTZ-54 4 GTZ-54 1 0.02 0.02 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HLE-12 4 HLE-12 < 1 0.02 0.02 0.01
HLE-27 4 HLE-26 < 1 0.02 0.02 0.01
HLE-6 4 HLE-6 < 1 0.02 0.02 0.01
HLE-9 4 HLE-9 < 1 0.02 0.02 0.01


HML-20 4 HML-20 < 1 0.02 0.02 0.01
HPT-27 4 HPT-27 1 0.02 0.02 0.01
HPT-33 4 HPT-33 < 1 0.02 0.02 0.01
HPT-9 4 HPT-9 < 1 0.02 0.02 0.01


HWT-14 4 HWT-14 < 1 0.02 0.02 0.01
HWT-19 4 HWT-19 < 1 0.02 0.02 0.01
HWT-20 4 HWT-20 1 0.02 0.02 0.01
HWT-28 4 HWT-28 1 0.02 0.02 0.01
HWT-7 4 HWT-7 1 0.02 0.02 0.01
HWT-8 4 HWT-8 < 1 0.02 0.02 0.01
IGR-11 4 IGR-11 < 1 0.02 0.02 0.01
IGR-39 4 IGR-39 < 1 0.02 0.02 0.01
KMB-15 4 KMB-15 < 1 0.02 0.02 0.01
LNC-12 4 LNC-12 < 1 0.02 0.02 0.01
LSH-10 4 LSH-10 < 1 0.02 0.02 0.01
LSH-40 4 LSH-40 < 1 0.02 0.02 0.01
LWL-7 4 LWL-7 < 1 0.02 0.02 0.01


LWT-11 4 LWT-11 < 1 0.02 0.02 0.01
LWT-17 4 LWT-17 < 1 0.02 0.02 0.01
LWT-21 4 LWT-21 < 1 0.02 0.02 0.01
LWT-22 4 LWT-22 1 0.02 0.02 0.01
LWT-30 4 LWT-30 1 0.02 0.02 0.01
MCD-1 4 MCD-1 1 0.02 0.02 0.01
MCR-14 4 MCR-14 < 1 0.02 0.02 0.01
MCR-2 4 MCR-2 < 1 0.02 0.02 0.01
MCR-3 4 MCR-3 < 1 0.02 0.02 0.01
MCR-7 4 MCR-7 1 0.02 0.02 0.01
MCR-8 4 MCR-8 1 0.02 0.02 0.01


MGN-19 4 MGN-19 < 1 0.02 0.02 0.01
MLK-14 4 MLK-14 < 1 0.02 0.02 0.01
MLK-23 4 MLK-23 < 1 0.02 0.02 0.01
MSJ-11 4 MSJ-11 < 1 0.02 0.02 0.01
MST-4 4 MST-4 < 1 0.02 0.02 0.01
MTL-10 4 MTL-10 < 1 0.02 0.02 0.01
MTL-23 4 MTL-23 < 1 0.02 0.02 0.01
NBC-11 4 NBC-11 < 1 0.02 0.02 0.01
NBC-5 4 NBC-5 < 1 0.02 0.02 0.01
OLY-9 4 OLY-9 1 0.02 0.02 0.01


OYV-12 4 OYV-12 < 1 0.02 0.02 0.01
OYV-8 4 OYV-8 < 1 0.02 0.02 0.01
RBH-3 4 RBH-3 < 1 0.02 0.02 0.01


RGS-2X 4 RGS-2X < 1 0.02 0.02 0.01
RXH-6 4 RXH-6 < 1 0.02 0.02 0.01
SCJ-21 4 SCJ-21 < 1 0.02 0.02 0.01
SLM-9 4 SLM-9 1 0.02 0.02 0.01
SMT-8 4 SMT-8 < 1 0.02 0.02 0.01
STF-37 4 STF-37 1 0.02 0.02 0.01
STV-13 4 STV-13 < 1 0.02 0.02 0.01
WDG-17 4 WDG-17 < 1 0.02 0.02 0.01
WGL-5 4 WGL-5 < 1 0.02 0.02 0.01


WHW-15 4 WHW-15 1 0.02 0.02 0.01
WHW-16 4 WHW-16 1 0.02 0.02 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


WHW-17 4 WHW-17 1 0.02 0.02 0.01
WHW-19 4 WHW-19 1 0.02 0.02 0.01
WHW-32 4 WHW-32 < 1 0.02 0.02 0.01
WLS-25 4 WLS-25 < 1 0.02 0.02 0.01
WLS-26 4 WLS-26 < 1 0.02 0.02 0.01
WSH-18 4 WSH-18 < 1 0.02 0.02 0.01
WSH-2 4 WSH-2 < 1 0.02 0.02 0.01
WSH-27 4 WSH-27 < 1 0.02 0.02 0.01
WSH-8 4 WSH-8 1 0.02 0.02 0.01
WWD-6 4 WWD-6 1 0.02 0.02 0.01
BGL-9 5 0.02 0.01 0.00


BRY-64 5 0.02 0.01 0.00
EMR-55 5 0.02 0.01 0.00
HLP-56 5 0.02 0.01 0.00


VWL-16RE 5 0.02 0.01 0.00
AKK-3 4 0.03 0.03 0.03
ALK-24 4 0.03 0.03 0.03
BCN-16 4 0.03 0.03 0.03
BRN-17 4 0.03 0.03 0.03
CLA-7 4 0.03 0.03 0.03


CNC-47 4 0.03 0.03 0.03
FRK-31 4 0.03 0.03 0.03


HAY-30X 4 0.03 0.03 0.03
HLP-1 4 0.03 0.03 0.03


HWT-33 4 0.03 0.03 0.03
MDR-1 4 0.03 0.03 0.03
MNR-26 4 0.03 0.03 0.03
SWD-18 4 0.03 0.03 0.03
WLS-24 4 0.03 0.03 0.03


COE-9 1 COE-9 3 0.02 0.02 0.02
JSC-15 < 1 JSC-15 3 0.02 0.02 0.02
LWT-15 1 LWT-15 3 0.02 0.02 0.02
LWT-9 < 1 LWT-8 3 0.02 0.02 0.02
PNH-19 < 1 PNH-18 3 0.02 0.02 0.02
AKK-10 2 AKK-10 2 0.02 0.02 0.02
BDT-24 2 BDT-24 2 0.02 0.02 0.02
BLD-13 2 BLD-13 2 0.02 0.02 0.02
BLD-14 2 BLD-14 2 0.02 0.02 0.02
BLD-16 2 BLD-16 2 0.02 0.02 0.02
BLD-22 2 BLD-22 2 0.02 0.02 0.02
BLN-16 2 BLN-16 2 0.02 0.02 0.02
BLN-5 2 BLN-5 2 0.02 0.02 0.02
CLB-15 2 CLB-15 2 0.02 0.02 0.02
CNC-10 2 CNC-10 2 0.02 0.02 0.02
CNC-15 2 CNC-15 2 0.02 0.02 0.02
CNC-16 2 CNC-16 2 0.02 0.02 0.02
CNC-18 2 CNC-18 2 0.02 0.02 0.02
CNC-37 2 CNC-37 2 0.02 0.02 0.02
CNC-39 2 CNC-39 2 0.02 0.02 0.02
CNC-40 2 CNC-40 2 0.02 0.02 0.02
CNC-7 2 CNC-7 2 0.02 0.02 0.02
CNC-9 2 CNC-9 2 0.02 0.02 0.02
COE-1 2 COE-1 2 0.02 0.02 0.02
COE-11 2 COE-11 2 0.02 0.02 0.02
COE-3 2 COE-3 2 0.02 0.02 0.02
COE-7 2 COE-7 2 0.02 0.02 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DBP-18 2 DBP-18 2 0.02 0.02 0.02
GWD-14 2 GWD-14 2 0.02 0.02 0.02
GWD-16 2 GWD-16 2 0.02 0.02 0.02
GWD-32 2 GWD-32 2 0.02 0.02 0.02
HWT-12 2 HWT-12 2 0.02 0.02 0.02
JSC-1 2 JSC-1 2 0.02 0.02 0.02
JSC-2 2 JSC-2 2 0.02 0.02 0.02
JSC-23 2 JSC-23 2 0.02 0.02 0.02
JSC-27 2 JSC-27 2 0.02 0.02 0.02
JSC-28 2 JSC-28 2 0.02 0.02 0.02
JSC-3 2 JSC-3 2 0.02 0.02 0.02
JSC-4 2 JSC-4 2 0.02 0.02 0.02
LFY-8 2 LFY-5 2 0.02 0.02 0.02


LRH-21 2 LRH-21 2 0.02 0.02 0.02
MDR-18 2 MDR-18 2 0.02 0.02 0.02
MDR-23 2 MDR-23 2 0.02 0.02 0.02
MRC-33 2 MRC-33 2 0.02 0.02 0.02
MSD-18 2 MSD-18 2 0.02 0.02 0.02
NBC-3 2 NBC-3 2 0.02 0.02 0.02
SHK-1 2 SHK-1 2 0.02 0.02 0.02
SMT-15 2 SMT-15 2 0.02 0.02 0.02
SMT-17 2 SMT-17 2 0.02 0.02 0.02
STV-5 2 STV-5 2 0.02 0.02 0.02


WHM-4 2 WHM-4 2 0.02 0.02 0.02
WSL-12 2 WSL-12 2 0.02 0.02 0.02
WSL-23 2 WSL-23 2 0.02 0.02 0.02
WSL-24 2 WSL-24 2 0.02 0.02 0.02
WWD-28 2 WWD-27 2 0.02 0.02 0.02
ADM-16 3 ADM-16 < 1 0.02 0.01 0.01
ADM-17 3 ADM-17 < 1 0.02 0.01 0.01
ADM-20 3 ADM-20 < 1 0.02 0.01 0.01
ADM-24 3 ADM-24 < 1 0.02 0.01 0.01
ADM-38 3 ADM-38 < 1 0.02 0.01 0.01
AFA-11 3 AFA-11 < 1 0.02 0.01 0.01
ALK-13 3 ALK-13 < 1 0.02 0.01 0.01
ALK-14 3 ALK-14 < 1 0.02 0.01 0.01


ALK-16RE 3 ALK-16RE < 1 0.02 0.01 0.01
ALK-4 3 ALK-4 1 0.02 0.01 0.01
ALK-9 3 ALK-9 < 1 0.02 0.01 0.01
BCN-6 3 BCN-6 1 0.02 0.01 0.01
BLN-11 3 BLN-11 < 1 0.02 0.01 0.01
BLN-13 3 BLN-13 < 1 0.02 0.01 0.01
BLN-3 3 BLN-3 < 1 0.02 0.01 0.01
BLN-7 3 BLN-7 < 1 0.02 0.01 0.01


BRN-11 3 BRN-11 < 1 0.02 0.01 0.01
BRY-36 3 BRY-36 < 1 0.02 0.01 0.01
BRY-42 3 BRY-42 < 1 0.02 0.01 0.01
BRY-46 3 BRY-46 < 1 0.02 0.01 0.01
CLB-9 3 CLB-9 1 0.02 0.01 0.01


CNC-23 3 CNC-23 < 1 0.02 0.01 0.01
CNC-26 3 CNC-26 1 0.02 0.01 0.01
CPR-23 3 CPR-23 1 0.02 0.01 0.01
CPR-33 3 CPR-33 < 1 0.02 0.01 0.01
DAY-23 3 DAY-23 1 0.02 0.01 0.01
DBP-4 3 DBP-4 < 1 0.02 0.01 0.01
DCT-31 3 DCT-31 < 1 0.02 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DLP-12 3 DLP-12 < 1 0.02 0.01 0.01
DLP-13 3 DLP-13 < 1 0.02 0.01 0.01
DLP-19 3 DLP-19 < 1 0.02 0.01 0.01
DLP-25 3 DLP-25 < 1 0.02 0.01 0.01
EMR-22 3 EMR-22 < 1 0.02 0.01 0.01
EMR-39 3 EMR-39 < 1 0.02 0.01 0.01
GNW-10 3 GNW-10 < 1 0.02 0.01 0.01
GNW-24 3 GNW-24 < 1 0.02 0.01 0.01
GTZ-29 3 GTZ-29 1 0.02 0.01 0.01
GTZ-50 3 GTZ-50 < 1 0.02 0.01 0.01
GWD-17 3 GWD-17 1 0.02 0.01 0.01
GWD-22 3 GWD-22 1 0.02 0.01 0.01
GWD-28 3 GWD-28 1 0.02 0.01 0.01
GWD-30 3 GWD-30 1 0.02 0.01 0.01
HAY-36 3 HAY-36 < 1 0.02 0.01 0.01
HGS-20 3 HGS-20 < 1 0.02 0.01 0.01
HLE-11 3 HLE-11 < 1 0.02 0.01 0.01
HLE-30 3 HLE-30 < 1 0.02 0.01 0.01
HLE-8 3 HLE-8 < 1 0.02 0.01 0.01


HML-21 3 HML-21 < 1 0.02 0.01 0.01
HML-3 3 HML-3 < 1 0.02 0.01 0.01
HML-7 3 HML-7 1 0.02 0.01 0.01
HML-9 3 HML-9 < 1 0.02 0.01 0.01
HPT-24 3 HPT-24 < 1 0.02 0.01 0.01
HPT-7 3 HPT-7 < 1 0.02 0.01 0.01


HWT-30 3 HWT-30 1 0.02 0.01 0.01
IGR-37 3 IGR-37 < 1 0.02 0.01 0.01
JSC-30 3 JSC-30 < 1 0.02 0.01 0.01


KMB-25RE 3 KMB-25RE < 1 0.02 0.01 0.01
KMB-32 3 KMB-32 1 0.02 0.01 0.01
LFY-6 3 LFY-23 < 1 0.02 0.01 0.01


LRH-26 3 LRH-26 1 0.02 0.01 0.01
LSH-20 3 LSH-20 1 0.02 0.01 0.01
LSH-4 3 LSH-4 < 1 0.02 0.01 0.01
LWL-1 3 LWL-1 1 0.02 0.01 0.01
LWL-32 3 LWL-32 < 1 0.02 0.01 0.01
LWT-13 3 LWT-13 < 1 0.02 0.01 0.01
LWT-16 3 LWT-16 < 1 0.02 0.01 0.01
LWT-24 3 LWT-24 < 1 0.02 0.01 0.01
MCR-22 3 MCR-22 < 1 0.02 0.01 0.01
MCR-26 3 MCR-26 < 1 0.02 0.01 0.01
MDR-14 3 MDR-14 1 0.02 0.01 0.01
MGL-16 3 MGL-16 1 0.02 0.01 0.01
MGL-18 3 MGL-18 < 1 0.02 0.01 0.01
MLK-16 3 MLK-16 1 0.02 0.01 0.01
MLK-21 3 MLK-20 1 0.02 0.01 0.01
MNY-11 3 MNY-11 < 1 0.02 0.01 0.01
MSJ-14 3 MSJ-14 < 1 0.02 0.01 0.01
MUR-22 3 MUR-22 1 0.02 0.01 0.01
MUR-5 3 MUR-5 < 1 0.02 0.01 0.01
NBC-9 3 NBC-9 < 1 0.02 0.01 0.01
NGT-12 3 NGT-12 < 1 0.02 0.01 0.01
OYV-20 3 OYV-20 < 1 0.02 0.01 0.01
OYV-22 3 OYV-22 1 0.02 0.01 0.01
OYV-7 3 OYV-7 < 1 0.02 0.01 0.01
PNH-4 3 PNH-3 < 1 0.02 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


PTF-15 3 PTF-14 < 1 0.02 0.01 0.01
RNV-21 3 RNV-21 < 1 0.02 0.01 0.01
SHK-3 3 SHK-3 < 1 0.02 0.01 0.01
SNS-15 3 SNS-15 < 1 0.02 0.01 0.01
STF-12 3 STF-12 < 1 0.02 0.01 0.01
STF-36 3 STF-36 1 0.02 0.01 0.01
STV-10 3 STV-10 1 0.02 0.01 0.01
SWD-17 3 SWD-17 < 1 0.02 0.01 0.01
VWR-33 3 VWR-33 < 1 0.02 0.01 0.01
WGL-8 3 WGL-8 1 0.02 0.01 0.01


WHM-22 3 WHM-22 < 1 0.02 0.01 0.01
WHT-10 3 WHT-10 < 1 0.02 0.01 0.01


WHT-32K 3 WHT-32K 1 0.02 0.01 0.01
WHW-10 3 WHW-10 < 1 0.02 0.01 0.01
WHW-18 3 WHW-18 1 0.02 0.01 0.01
WHW-9 3 WHW-9 < 1 0.02 0.01 0.01
WLS-13 3 WLS-13 < 1 0.02 0.01 0.01
WLS-27 3 WLS-27 < 1 0.02 0.01 0.01
WSL-2 3 WSL-2 < 1 0.02 0.01 0.01


WWD-30 3 WWD-30 < 1 0.02 0.01 0.01
EMR-49 4 0.02 0.01 0.00
EMR-60 4 0.02 0.01 0.00
EMR-61 4 0.02 0.01 0.00
EMR-64 4 0.02 0.01 0.00


KMB-26RE 4 0.02 0.01 0.00
MGL-7 4 0.02 0.01 0.00
MTL-2 4 0.02 0.01 0.00
MTL-8 4 0.02 0.01 0.00


OLY-7RE2 4 0.02 0.01 0.00
VWL-3RE 4 0.02 0.01 0.00
VWL-8RE 4 0.02 0.01 0.00


ADM-33 3 0.03 0.03 0.03
ADM-34 3 0.03 0.03 0.03
ARB-25 3 0.03 0.03 0.03
ARB-31 3 0.03 0.03 0.03
BCN-17 3 0.03 0.03 0.03
CNC-46 3 0.03 0.03 0.03
CPR-4 3 0.03 0.03 0.03
DAY-30 3 0.03 0.03 0.03
LYH-10 3 0.03 0.03 0.03
LYH-19 3 0.03 0.03 0.03
MCR-20 3 0.03 0.03 0.03
MNY-21 3 0.03 0.03 0.03
MPL-16 3 0.03 0.03 0.03
SMT-16 3 0.03 0.03 0.03
STF-43 3 0.03 0.03 0.03
VWL-23 3 0.03 0.03 0.03
WSL-1 3 0.03 0.03 0.03
WSL-4 3 0.03 0.03 0.03


CNC-11 1 CNC-11 2 0.01 0.02 0.02
CPR-18 < 1 CPR-18 2 0.01 0.02 0.02
DCT-41 < 1 DCT-41 2 0.01 0.02 0.02
DCT-42 1 DCT-42 2 0.01 0.02 0.02
GRH-7 1 GRH-7 2 0.01 0.02 0.02


GWD-23 1 GWD-23 2 0.01 0.02 0.02
GWD-8 1 GWD-8 2 0.01 0.02 0.02
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HAY-33 1 HAY-33 2 0.01 0.02 0.02
HWT-1 < 1 HWT-1 2 0.01 0.02 0.02
LWL-18 1 LWL-18 2 0.01 0.02 0.02
STF-27 < 1 STF-27 2 0.01 0.02 0.02
STF-33 1 STF-33 2 0.01 0.02 0.02
STF-34 < 1 STF-34 2 0.01 0.02 0.02
STV-7 1 STV-7 2 0.01 0.02 0.02
WHT-4 < 1 WHT-4 2 0.01 0.02 0.02
WLS-21 1 WLS-21 2 0.01 0.02 0.02
ADM-11 2 ADM-11 < 1 0.01 0.01 0.01
ADM-12 2 ADM-12 < 1 0.01 0.01 0.01
ADM-15 2 ADM-15 < 1 0.01 0.01 0.01
ADM-18 2 ADM-18 < 1 0.01 0.01 0.01
ADM-21 2 ADM-21 < 1 0.01 0.01 0.01
ADM-22 2 ADM-22 < 1 0.01 0.01 0.01
ADM-25 2 ADM-25 < 1 0.01 0.01 0.01
ADM-27 2 ADM-27 1 0.01 0.01 0.01
ADM-37 2 ADM-37 < 1 0.01 0.01 0.01
ADM-4 2 ADM-4 < 1 0.01 0.01 0.01
ADM-6 2 ADM-6 < 1 0.01 0.01 0.01
ADM-7 2 ADM-7 < 1 0.01 0.01 0.01
AFA-13 2 AFA-13 < 1 0.01 0.01 0.01
AFA-27 2 AFA-27 < 1 0.01 0.01 0.01
AFA-28 2 AFA-28 < 1 0.01 0.01 0.01
AFA-3 2 AFA-3 < 1 0.01 0.01 0.01
AFA-4 2 AFA-4 < 1 0.01 0.01 0.01


AKK-25 2 AKK-25 1 0.01 0.01 0.01
ALK-1 2 ALK-1 < 1 0.01 0.01 0.01
ALK-12 2 ALK-12 < 1 0.01 0.01 0.01
ALK-25 2 ALK-25 1 0.01 0.01 0.01
ALK-28 2 ALK-28 < 1 0.01 0.01 0.01
ALK-29 2 ALK-29 < 1 0.01 0.01 0.01
ALK-3 2 ALK-3 < 1 0.01 0.01 0.01
ALK-30 2 ALK-30 < 1 0.01 0.01 0.01
ARB-32 2 ARB-32 < 1 0.01 0.01 0.01
BCN-12 2 BCN-12 < 1 0.01 0.01 0.01
BCN-3 2 BCN-3 < 1 0.01 0.01 0.01
BDT-16 2 BDT-16 1 0.01 0.01 0.01
BDT-17 2 BDT-17 < 1 0.01 0.01 0.01
BDT-22 2 BDT-22 < 1 0.01 0.01 0.01
BDT-23 2 BDT-23 < 1 0.01 0.01 0.01
BLD-11 2 BLD-11 1 0.01 0.01 0.01
BLD-12 2 BLD-12 1 0.01 0.01 0.01
BLD-15 2 BLD-15 1 0.01 0.01 0.01
BLD-17 2 BLD-17 1 0.01 0.01 0.01
BLD-2 2 BLD-2 1 0.01 0.01 0.01
BLD-23 2 BLD-23 < 1 0.01 0.01 0.01
BRN-12 2 BRN-12 1 0.01 0.01 0.01
BRN-19 2 BRN-19 < 1 0.01 0.01 0.01
BRN-2 2 BRN-2 < 1 0.01 0.01 0.01
BRN-22 2 BRN-22 < 1 0.01 0.01 0.01
BRN-24 2 BRN-24 < 1 0.01 0.01 0.01
BRY-11 2 BRY-11 1 0.01 0.01 0.01
BRY-13 2 BRY-13 < 1 0.01 0.01 0.01
BRY-14 2 BRY-14 < 1 0.01 0.01 0.01
BRY-15 2 BRY-15 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


BRY-16 2 BRY-16 < 1 0.01 0.01 0.01
BRY-17 2 BRY-17 < 1 0.01 0.01 0.01
BRY-18 2 BRY-18 < 1 0.01 0.01 0.01
BRY-41 2 BRY-41 < 1 0.01 0.01 0.01
BRY-43 2 BRY-43 < 1 0.01 0.01 0.01
BRY-45 2 BRY-45 < 1 0.01 0.01 0.01
BRY-48 2 BRY-48 < 1 0.01 0.01 0.01
CNC-1 2 CNC-1 < 1 0.01 0.01 0.01
CNC-19 2 CNC-19 < 1 0.01 0.01 0.01
CNC-27 2 CNC-27 1 0.01 0.01 0.01
CNC-30 2 CNC-30 1 0.01 0.01 0.01
CNC-38 2 CNC-38 < 1 0.01 0.01 0.01
CNC-6 2 CNC-6 1 0.01 0.01 0.01
COE-10 2 COE-10 1 0.01 0.01 0.01
COE-2 2 COE-2 1 0.01 0.01 0.01
COE-6 2 COE-6 1 0.01 0.01 0.01
CPR-16 2 CPR-16 < 1 0.01 0.01 0.01
CPR-17 2 CPR-17 1 0.01 0.01 0.01
CPR-28 2 CPR-28 < 1 0.01 0.01 0.01
CPR-29 2 CPR-29 < 1 0.01 0.01 0.01
CPR-40 2 CPR-40 < 1 0.01 0.01 0.01
DAY-34 2 DAY-34 < 1 0.01 0.01 0.01
DLP-4 2 DLP-4 1 0.01 0.01 0.01
DLP-40 2 DLP-40 < 1 0.01 0.01 0.01
DLP-6 2 DLP-6 < 1 0.01 0.01 0.01
DLP-8 2 DLP-8 < 1 0.01 0.01 0.01
DLP-9 2 DLP-9 < 1 0.01 0.01 0.01


DNY-20 2 DNY-20 < 1 0.01 0.01 0.01
DNY-44 2 DNY-44 < 1 0.01 0.01 0.01
DNY-45 2 DNY-45 < 1 0.01 0.01 0.01
DNY-48 2 DNY-48 < 1 0.01 0.01 0.01
EMR-20 2 EMR-20 < 1 0.01 0.01 0.01
EMR-26 2 EMR-26 < 1 0.01 0.01 0.01
EMR-4 2 EMR-4 < 1 0.01 0.01 0.01
EMR-7 2 EMR-7 < 1 0.01 0.01 0.01
FRK-2 2 FRK-2 < 1 0.01 0.01 0.01
FRK-29 2 FRK-29 1 0.01 0.01 0.01
GNL-29 2 GNL-29 < 1 0.01 0.01 0.01
GNW-16 2 GNW-16 < 1 0.01 0.01 0.01
GNW-18 2 GNW-18 < 1 0.01 0.01 0.01
GNW-19 2 GNW-19 < 1 0.01 0.01 0.01
GNW-4 2 GNW-4 < 1 0.01 0.01 0.01
GNW-5 2 GNW-5 < 1 0.01 0.01 0.01
GNW-6 2 GNW-6 < 1 0.01 0.01 0.01
GTZ-2 2 GTZ-2 < 1 0.01 0.01 0.01
GTZ-38 2 GTZ-38 < 1 0.01 0.01 0.01
GTZ-42 2 GTZ-42 < 1 0.01 0.01 0.01
GTZ-48 2 GTZ-48 < 1 0.01 0.01 0.01
GWD-13 2 GWD-13 1 0.01 0.01 0.01
GWD-18 2 GWD-18 1 0.01 0.01 0.01
GWD-20 2 GWD-20 1 0.01 0.01 0.01
GWD-26 2 GWD-26 < 1 0.01 0.01 0.01
GWD-27 2 GWD-27 1 0.01 0.01 0.01
GWD-6 2 GWD-6 1 0.01 0.01 0.01
GWD-9 2 GWD-9 < 1 0.01 0.01 0.01
HGS-32 2 HGS-32 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HLE-1 2 HLE-1 < 1 0.01 0.01 0.01
HLE-17 2 HLE-17 < 1 0.01 0.01 0.01
HLE-24 2 HLE-24 < 1 0.01 0.01 0.01
HLE-29 2 HLE-28 < 1 0.01 0.01 0.01
HLP-38 2 HLP-38 < 1 0.01 0.01 0.01
HML-10 2 HML-10 1 0.01 0.01 0.01
HML-11 2 HML-11 < 1 0.01 0.01 0.01
HML-14 2 HML-14 < 1 0.01 0.01 0.01
HML-4 2 HML-4 < 1 0.01 0.01 0.01
HML-5 2 HML-5 < 1 0.01 0.01 0.01


HWT-22 2 HWT-22 < 1 0.01 0.01 0.01
HWT-34 2 HWT-34 < 1 0.01 0.01 0.01
IGR-23 2 IGR-23 < 1 0.01 0.01 0.01
IGR-41 2 IGR-41 < 1 0.01 0.01 0.01
JSC-11 2 JSC-11 < 1 0.01 0.01 0.01
JSC-12 2 JSC-12 < 1 0.01 0.01 0.01
KMB-12 2 KMB-12 < 1 0.01 0.01 0.01
KMB-19 2 KMB-19 < 1 0.01 0.01 0.01
KMB-37 2 KMB-37 < 1 0.01 0.01 0.01
LFY-7 2 LFY-24 < 1 0.01 0.01 0.01


LNC-23 2 LNC-23 < 1 0.01 0.01 0.01
LRH-24 2 LRH-24 < 1 0.01 0.01 0.01
LRH-27 2 LRH-27 < 1 0.01 0.01 0.01
LSH-37 2 LSH-37 < 1 0.01 0.01 0.01
LWL-12 2 LWL-12 < 1 0.01 0.01 0.01
LWL-2 2 LWL-2 < 1 0.01 0.01 0.01


LWT-14 2 LWT-14 < 1 0.01 0.01 0.01
LYH-12 2 LYH-12 1 0.01 0.01 0.01
LYH-13 2 LYH-13 < 1 0.01 0.01 0.01
MCR-10 2 MCR-10 < 1 0.01 0.01 0.01
MCR-23 2 MCR-23 < 1 0.01 0.01 0.01
MCR-24 2 MCR-24 < 1 0.01 0.01 0.01
MDR-16 2 MDR-16 1 0.01 0.01 0.01
MDR-2 2 MDR-2 1 0.01 0.01 0.01
MDR-20 2 MDR-20 1 0.01 0.01 0.01
MDR-21 2 MDR-21 1 0.01 0.01 0.01
MDR-22 2 MDR-22 1 0.01 0.01 0.01
MDR-24 2 MDR-24 1 0.01 0.01 0.01
MDR-26 2 MDR-26 < 1 0.01 0.01 0.01
MDR-28 2 MDR-28 1 0.01 0.01 0.01
MDR-4 2 MDR-4 1 0.01 0.01 0.01
MGL-1 2 MGL-1 < 1 0.01 0.01 0.01


MNR-28 2 MNR-28 < 1 0.01 0.01 0.01
MNY-12 2 MNY-12 < 1 0.01 0.01 0.01
MNY-16 2 MNY-16 < 1 0.01 0.01 0.01
MNY-18 2 MNY-18 < 1 0.01 0.01 0.01
MNY-3 2 MNY-3 < 1 0.01 0.01 0.01
MNY-6 2 MNY-6 < 1 0.01 0.01 0.01


MRC-22 2 MRC-22 1 0.01 0.01 0.01
MRC-35 2 MRC-35 < 1 0.01 0.01 0.01
MSJ-18 2 MSJ-17 < 1 0.01 0.01 0.01
MST-20 2 MST-20 < 1 0.01 0.01 0.01
MST-41 2 MST-41 < 1 0.01 0.01 0.01
MTL-19 2 MTL-19 1 0.01 0.01 0.01
MUR-27 2 MUR-27 < 1 0.01 0.01 0.01
NBC-17 2 NBC-17 < 1 0.01 0.01 0.01


March 3, 2005 Page 35 of 48







ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


NGT-11 2 NGT-11 1 0.01 0.01 0.01
OLY-2 2 OLY-2 < 1 0.01 0.01 0.01


OYV-15 2 OYV-15 < 1 0.01 0.01 0.01
OYV-2 2 OYV-2 < 1 0.01 0.01 0.01
OYV-24 2 OYV-24 < 1 0.01 0.01 0.01
OYV-25 2 OYV-25 < 1 0.01 0.01 0.01
OYV-29 2 OYV-29 < 1 0.01 0.01 0.01
OYV-4 2 OYV-4 < 1 0.01 0.01 0.01
PNH-5 2 PNH-4 < 1 0.01 0.01 0.01
PNH-9 2 PNH-8 1 0.01 0.01 0.01
PTF-14 2 PTF-13 < 1 0.01 0.01 0.01
PTF-18 2 PTF-15 < 1 0.01 0.01 0.01
PTF-3 2 PTF-3 < 1 0.01 0.01 0.01


RXH-23 2 RXH-23 < 1 0.01 0.01 0.01
SCJ-20 2 SCJ-20 < 1 0.01 0.01 0.01
SCJ-24 2 SCJ-24 < 1 0.01 0.01 0.01
SLT-27 2 SLT-27 < 1 0.01 0.01 0.01
SLT-29 2 SLT-29 < 1 0.01 0.01 0.01
SLT-37 2 SLT-37 < 1 0.01 0.01 0.01
SMT-14 2 SMT-14 1 0.01 0.01 0.01
SMT-21 2 SMT-21 < 1 0.01 0.01 0.01
SNS-28 2 SNS-28 < 1 0.01 0.01 0.01
SSH-26 2 SSH-26 1 0.01 0.01 0.01
STF-1 2 STF-1 < 1 0.01 0.01 0.01
STF-11 2 STF-11 < 1 0.01 0.01 0.01
STF-26 2 STF-26 < 1 0.01 0.01 0.01
STF-3 2 STF-3 < 1 0.01 0.01 0.01
STF-42 2 STF-42 < 1 0.01 0.01 0.01
STV-14 2 STV-14 1 0.01 0.01 0.01
SWD-12 2 SWD-12 < 1 0.01 0.01 0.01
SWD-6 2 SWD-6 < 1 0.01 0.01 0.01
VNA-10 2 VNA-10 < 1 0.01 0.01 0.01
VNA-20 2 VNA-21 < 1 0.01 0.01 0.01
VWR-31 2 VWR-31 < 1 0.01 0.01 0.01
WDG-14 2 WDG-14 < 1 0.01 0.01 0.01
WDG-2 2 WDG-2 < 1 0.01 0.01 0.01
WGL-2 2 WGL-2 < 1 0.01 0.01 0.01
WHM-9 2 WHM-9 < 1 0.01 0.01 0.01
WHT-11 2 WHT-11 < 1 0.01 0.01 0.01
WHT-36 2 WHT-36 < 1 0.01 0.01 0.01
WHW-27 2 WHW-27 < 1 0.01 0.01 0.01
WHW-29 2 WHW-29 < 1 0.01 0.01 0.01
WLS-15 2 WLS-15 < 1 0.01 0.01 0.01
WLS-18 2 WLS-18 < 1 0.01 0.01 0.01
WSL-10 2 WSL-10 < 1 0.01 0.01 0.01
WSL-25 2 WSL-25 1 0.01 0.01 0.01
WSL-26 2 WSL-26 1 0.01 0.01 0.01
WSL-9 2 WSL-9 < 1 0.01 0.01 0.01
AFA-45 3 0.01 0.01 0.00
BRY-58 3 0.01 0.01 0.00
BRY-59 3 0.01 0.01 0.00
BRY-60 3 0.01 0.01 0.00
BRY-61 3 0.01 0.01 0.00
CLB-5 3 0.01 0.01 0.00


EMR-48 3 0.01 0.01 0.00
EMR-62 3 0.01 0.01 0.00
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


EMR-65 3 0.01 0.01 0.00
HLP-45 3 0.01 0.01 0.00
HLP-53 3 0.01 0.01 0.00
HLP-55 3 0.01 0.01 0.00
MGL-10 3 0.01 0.01 0.00
MGL-3 3 0.01 0.01 0.00
MRC-3 3 0.01 0.01 0.00
MRC-5 3 0.01 0.01 0.00
MTL-17 3 0.01 0.01 0.00
MTL-3 3 0.01 0.01 0.00


ADM-30 2 0.02 0.02 0.02
BCN-18 2 0.02 0.02 0.02
BDT-15 2 0.02 0.02 0.02
COE-13 2 0.02 0.02 0.02
CPR-2 2 0.02 0.02 0.02
DBP-20 2 0.02 0.02 0.02
DBP-21 2 0.02 0.02 0.02
EKS-30 2 0.02 0.02 0.02
FRK-20 2 0.02 0.02 0.02
GRH-21 2 0.02 0.02 0.02
GWD-33 2 0.02 0.02 0.02
HGS-30 2 0.02 0.02 0.02
HML-19 2 0.02 0.02 0.02
KMB-28 2 0.02 0.02 0.02
LNC-20 2 0.02 0.02 0.02
LRH-22 2 0.02 0.02 0.02


MCR-20X 2 0.02 0.02 0.02
MNR-29 2 0.02 0.02 0.02
MNY-22 2 0.02 0.02 0.02
MPL-15 2 0.02 0.02 0.02
MPL-17 2 0.02 0.02 0.02
MST-40 2 0.02 0.02 0.02
NBC-18 2 0.02 0.02 0.02
STV-1 2 0.02 0.02 0.02


WWD-3 2 0.02 0.02 0.02
ADM-10 1 ADM-10 < 1 0.01 0.01 0.01
ADM-13 1 ADM-13 < 1 0.01 0.01 0.01
ADM-23 < 1 ADM-23 1 0.01 0.01 0.01
ADM-26 1 ADM-26 < 1 0.01 0.01 0.01
ADM-5 1 ADM-5 < 1 0.01 0.01 0.01
ADM-9 1 ADM-9 < 1 0.01 0.01 0.01
AFA-10 < 1 AFA-10 < 1 0.01 0.01 0.01
AFA-12 1 AFA-12 < 1 0.01 0.01 0.01
AFA-14 1 AFA-14 < 1 0.01 0.01 0.01
AFA-15 < 1 AFA-15 < 1 0.01 0.01 0.01
AFA-17 1 AFA-17 < 1 0.01 0.01 0.01
AFA-18 < 1 AFA-18 < 1 0.01 0.01 0.01
AFA-19 < 1 AFA-19 < 1 0.01 0.01 0.01
AFA-2 < 1 AFA-2 < 1 0.01 0.01 0.01
AFA-20 < 1 AFA-20 < 1 0.01 0.01 0.01
AFA-21 < 1 AFA-21 < 1 0.01 0.01 0.01
AFA-23 < 1 AFA-23 < 1 0.01 0.01 0.01
AFA-24 < 1 AFA-24 < 1 0.01 0.01 0.01
AFA-25 < 1 AFA-25 < 1 0.01 0.01 0.01
AFA-26 < 1 AFA-26 < 1 0.01 0.01 0.01
AFA-29 < 1 AFA-29 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


AFA-30 < 1 AFA-30 < 1 0.01 0.01 0.01
AFA-31 1 AFA-31 < 1 0.01 0.01 0.01
AFA-32 < 1 AFA-32 < 1 0.01 0.01 0.01
AFA-33 < 1 AFA-33 < 1 0.01 0.01 0.01
AFA-36 < 1 AFA-36 < 1 0.01 0.01 0.01
AFA-37 < 1 AFA-37 < 1 0.01 0.01 0.01
AFA-39 < 1 AFA-39 < 1 0.01 0.01 0.01


ALK-12S 1 ALK-12S 1 0.01 0.01 0.01
ALK-13RE < 1 ALK-13RE < 1 0.01 0.01 0.01
ALK-15RE 1 ALK-15RE < 1 0.01 0.01 0.01


ALK-17 1 ALK-17 < 1 0.01 0.01 0.01
ALK-17RE < 1 ALK-17RE < 1 0.01 0.01 0.01


ALK-20 < 1 ALK-20 < 1 0.01 0.01 0.01
ALK-21 < 1 ALK-21 < 1 0.01 0.01 0.01
ALK-5 < 1 ALK-5 < 1 0.01 0.01 0.01
ALK-6 < 1 ALK-6 < 1 0.01 0.01 0.01
ALK-7 1 ALK-7 < 1 0.01 0.01 0.01
ALK-8 1 ALK-8 < 1 0.01 0.01 0.01
BCN-5 1 BCN-5 < 1 0.01 0.01 0.01
BDT-21 < 1 BDT-21 < 1 0.01 0.01 0.01
BDT-25 < 1 BDT-25 < 1 0.01 0.01 0.01
BLD-1 < 1 BLD-1 < 1 0.01 0.01 0.01
BLD-10 < 1 BLD-10 1 0.01 0.01 0.01
BLD-25 1 BLD-25 1 0.01 0.01 0.01
BLD-27 1 BLD-27 < 1 0.01 0.01 0.01
BLD-28 < 1 BLD-28 1 0.01 0.01 0.01
BLD-3 < 1 BLD-3 < 1 0.01 0.01 0.01
BLD-4 < 1 BLD-4 < 1 0.01 0.01 0.01
BLD-8 < 1 BLD-8 < 1 0.01 0.01 0.01
BLD-9 < 1 BLD-9 < 1 0.01 0.01 0.01


BRN-18 < 1 BRN-18 < 1 0.01 0.01 0.01
BRN-23 < 1 BRN-23 < 1 0.01 0.01 0.01
BRN-8 1 BRN-8 < 1 0.01 0.01 0.01
BRY-1 < 1 BRY-1 < 1 0.01 0.01 0.01
BRY-10 1 BRY-10 < 1 0.01 0.01 0.01
BRY-12 < 1 BRY-12 < 1 0.01 0.01 0.01
BRY-19 < 1 BRY-19 < 1 0.01 0.01 0.01
BRY-2 1 BRY-2 < 1 0.01 0.01 0.01
BRY-20 < 1 BRY-20 < 1 0.01 0.01 0.01
BRY-21 < 1 BRY-21 < 1 0.01 0.01 0.01
BRY-22 < 1 BRY-22 < 1 0.01 0.01 0.01
BRY-26 < 1 BRY-26 < 1 0.01 0.01 0.01
BRY-27 < 1 BRY-27 < 1 0.01 0.01 0.01
BRY-28 1 BRY-28 < 1 0.01 0.01 0.01
BRY-29 < 1 BRY-29 < 1 0.01 0.01 0.01
BRY-3 < 1 BRY-3 < 1 0.01 0.01 0.01
BRY-32 1 BRY-32 < 1 0.01 0.01 0.01
BRY-33 1 BRY-33 < 1 0.01 0.01 0.01
BRY-34 1 BRY-34 < 1 0.01 0.01 0.01
BRY-35 1 BRY-35 < 1 0.01 0.01 0.01
BRY-38 < 1 BRY-38 < 1 0.01 0.01 0.01
BRY-39 < 1 BRY-39 < 1 0.01 0.01 0.01
BRY-4 < 1 BRY-4 < 1 0.01 0.01 0.01
BRY-47 < 1 BRY-47 < 1 0.01 0.01 0.01
BRY-49 1 BRY-49 < 1 0.01 0.01 0.01
BRY-5 1 BRY-5 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


BRY-6 < 1 BRY-6 < 1 0.01 0.01 0.01
BRY-7 1 BRY-7 < 1 0.01 0.01 0.01
BRY-8 1 BRY-8 < 1 0.01 0.01 0.01
BRY-9 < 1 BRY-9 < 1 0.01 0.01 0.01
CLA-5 < 1 CLA-5 < 1 0.01 0.01 0.01
CLB-17 1 CLB-17 < 1 0.01 0.01 0.01
CNC-20 1 CNC-20 < 1 0.01 0.01 0.01
CNC-29 1 CNC-29 1 0.01 0.01 0.01
CNC-3 1 CNC-3 1 0.01 0.01 0.01
CNC-31 < 1 CNC-31 1 0.01 0.01 0.01
CNC-34 1 CNC-34 < 1 0.01 0.01 0.01
CNC-35 1 CNC-35 < 1 0.01 0.01 0.01
CNC-43 < 1 CNC-43 1 0.01 0.01 0.01
CNC-44 1 CNC-44 1 0.01 0.01 0.01
COE-8 1 COE-8 1 0.01 0.01 0.01
CPR-1 1 CPR-1 < 1 0.01 0.01 0.01
CPR-10 < 1 CPR-10 < 1 0.01 0.01 0.01
CPR-12 < 1 CPR-12 < 1 0.01 0.01 0.01
CPR-13 < 1 CPR-13 < 1 0.01 0.01 0.01
CPR-14 < 1 CPR-14 < 1 0.01 0.01 0.01
CPR-15 < 1 CPR-15 < 1 0.01 0.01 0.01
CPR-20 1 CPR-20 < 1 0.01 0.01 0.01
CPR-21 1 CPR-21 < 1 0.01 0.01 0.01
CPR-24 < 1 CPR-24 < 1 0.01 0.01 0.01
CPR-25 < 1 CPR-25 < 1 0.01 0.01 0.01
CPR-26 < 1 CPR-26 < 1 0.01 0.01 0.01
CPR-27 < 1 CPR-27 < 1 0.01 0.01 0.01
CPR-30 < 1 CPR-30 < 1 0.01 0.01 0.01
CPR-32 1 CPR-32 < 1 0.01 0.01 0.01
CPR-34 < 1 CPR-34 < 1 0.01 0.01 0.01
CPR-35 1 CPR-35 < 1 0.01 0.01 0.01
CPR-36 1 CPR-36 < 1 0.01 0.01 0.01
CPR-39 < 1 CPR-39 < 1 0.01 0.01 0.01
CPR-41 < 1 CPR-41 < 1 0.01 0.01 0.01
CPR-42 < 1 CPR-42 < 1 0.01 0.01 0.01
CPR-44 1 CPR-44 < 1 0.01 0.01 0.01
CPR-46 < 1 CPR-46 < 1 0.01 0.01 0.01
CPR-47 < 1 CPR-47 < 1 0.01 0.01 0.01
CPR-48 < 1 CPR-48 < 1 0.01 0.01 0.01
CPR-5 1 CPR-5 < 1 0.01 0.01 0.01
CPR-6 < 1 CPR-6 < 1 0.01 0.01 0.01
CPR-7 < 1 CPR-7 < 1 0.01 0.01 0.01
CPR-8 < 1 CPR-8 < 1 0.01 0.01 0.01
CPR-9 < 1 CPR-9 < 1 0.01 0.01 0.01
DAY-37 1 DAY-37 < 1 0.01 0.01 0.01
DBP-3 1 DBP-3 < 1 0.01 0.01 0.01
DCT-32 1 DCT-32 < 1 0.01 0.01 0.01
DLP-14 < 1 DLP-14 < 1 0.01 0.01 0.01
DLP-17 < 1 DLP-17 < 1 0.01 0.01 0.01
DLP-21 1 DLP-21 < 1 0.01 0.01 0.01
DLP-22 1 DLP-22 < 1 0.01 0.01 0.01
DLP-24 1 DLP-24 1 0.01 0.01 0.01
DLP-29 < 1 DLP-29 < 1 0.01 0.01 0.01
DLP-30 1 DLP-30 < 1 0.01 0.01 0.01
DLP-31 < 1 DLP-31 < 1 0.01 0.01 0.01
DLP-32 < 1 DLP-32 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DLP-37 1 DLP-37 < 1 0.01 0.01 0.01
DLP-38 1 DLP-38 < 1 0.01 0.01 0.01
DNY-12 1 DNY-12 < 1 0.01 0.01 0.01
DNY-21 < 1 DNY-21 < 1 0.01 0.01 0.01
DNY-24 < 1 DNY-24 < 1 0.01 0.01 0.01
DNY-25 < 1 DNY-25 < 1 0.01 0.01 0.01
DNY-49 1 DNY-49 < 1 0.01 0.01 0.01
DNY-50 < 1 DNY-50 < 1 0.01 0.01 0.01
DNY-51 < 1 DNY-51 < 1 0.01 0.01 0.01
EKS-12 1 EKS-12 < 1 0.01 0.01 0.01
EKS-16 < 1 EKS-16 1 0.01 0.01 0.01
EKS-19 1 EKS-19 < 1 0.01 0.01 0.01
EKS-22 < 1 EKS-22 < 1 0.01 0.01 0.01
EKS-23 < 1 EKS-23 < 1 0.01 0.01 0.01
EKS-7 1 EKS-7 < 1 0.01 0.01 0.01


EMR-10 < 1 EMR-10 < 1 0.01 0.01 0.01
EMR-11 < 1 EMR-11 1 0.01 0.01 0.01
EMR-12 < 1 EMR-12 < 1 0.01 0.01 0.01
EMR-13 < 1 EMR-13 < 1 0.01 0.01 0.01
EMR-14 < 1 EMR-14 < 1 0.01 0.01 0.01
EMR-15 < 1 EMR-15 < 1 0.01 0.01 0.01
EMR-16 < 1 EMR-16 < 1 0.01 0.01 0.01
EMR-18 < 1 EMR-18 < 1 0.01 0.01 0.01
EMR-19 < 1 EMR-19 < 1 0.01 0.01 0.01
EMR-21 1 EMR-21 < 1 0.01 0.01 0.01
EMR-23 1 EMR-23 < 1 0.01 0.01 0.01
EMR-24 < 1 EMR-24 < 1 0.01 0.01 0.01
EMR-25 < 1 EMR-25 < 1 0.01 0.01 0.01
EMR-27 < 1 EMR-27 < 1 0.01 0.01 0.01
EMR-28 < 1 EMR-28 < 1 0.01 0.01 0.01
EMR-29 < 1 EMR-29 < 1 0.01 0.01 0.01
EMR-3 < 1 EMR-3 < 1 0.01 0.01 0.01
EMR-34 < 1 EMR-34 < 1 0.01 0.01 0.01
EMR-35 1 EMR-35 < 1 0.01 0.01 0.01
EMR-36 < 1 EMR-36 < 1 0.01 0.01 0.01
EMR-38 < 1 EMR-38 < 1 0.01 0.01 0.01
EMR-40 < 1 EMR-40 < 1 0.01 0.01 0.01
EMR-41 < 1 EMR-41 < 1 0.01 0.01 0.01
EMR-43 1 EMR-43 < 1 0.01 0.01 0.01
EMR-44 < 1 EMR-44 < 1 0.01 0.01 0.01
EMR-46 1 EMR-46 < 1 0.01 0.01 0.01
EMR-47 1 EMR-47 < 1 0.01 0.01 0.01
EMR-5 1 EMR-5 < 1 0.01 0.01 0.01
EMR-6 < 1 EMR-6 1 0.01 0.01 0.01
EMR-8 < 1 EMR-8 < 1 0.01 0.01 0.01
EMR-9 1 EMR-9 < 1 0.01 0.01 0.01
FRK-10 < 1 FRK-10 < 1 0.01 0.01 0.01
FRK-13 < 1 FRK-13 < 1 0.01 0.01 0.01
FRK-14 < 1 FRK-14 < 1 0.01 0.01 0.01
FRK-15 < 1 FRK-15 < 1 0.01 0.01 0.01
FRK-26 < 1 FRK-26 < 1 0.01 0.01 0.01
GNL-24 < 1 GNL-24 < 1 0.01 0.01 0.01
GNL-26 1 GNL-26 < 1 0.01 0.01 0.01
GNL-28 < 1 GNL-28 < 1 0.01 0.01 0.01
GNW-11 1 GNW-11 < 1 0.01 0.01 0.01
GNW-12 1 GNW-12 < 1 0.01 0.01 0.01


March 3, 2005 Page 40 of 48







ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


GNW-20 1 GNW-20 < 1 0.01 0.01 0.01
GNW-21 1 GNW-21 < 1 0.01 0.01 0.01
GNW-22 < 1 GNW-22 < 1 0.01 0.01 0.01
GNW-23 < 1 GNW-23 < 1 0.01 0.01 0.01
GNW-27 1 GNW-27 < 1 0.01 0.01 0.01
GNW-28 1 GNW-28 < 1 0.01 0.01 0.01
GNW-3 1 GNW-3 < 1 0.01 0.01 0.01
GNW-7 1 GNW-7 < 1 0.01 0.01 0.01
GNW-8 < 1 GNW-8 < 1 0.01 0.01 0.01
GNW-9 < 1 GNW-9 < 1 0.01 0.01 0.01
GRH-27 < 1 GRH-27 < 1 0.01 0.01 0.01
GRH-30 < 1 GRH-30 1 0.01 0.01 0.01
GTZ-3 < 1 GTZ-3 < 1 0.01 0.01 0.01
GTZ-5 < 1 GTZ-5 1 0.01 0.01 0.01


GWD-10 < 1 GWD-10 < 1 0.01 0.01 0.01
GWD-11 1 GWD-11 < 1 0.01 0.01 0.01
GWD-12 < 1 GWD-12 < 1 0.01 0.01 0.01
HAY-26 < 1 HAY-26 < 1 0.01 0.01 0.01
HAY-32 < 1 HAY-32 < 1 0.01 0.01 0.01
HAY-34 1 HAY-34 < 1 0.01 0.01 0.01
HAY-9 1 HAY-9 < 1 0.01 0.01 0.01
HLP-10 < 1 HLP-10 < 1 0.01 0.01 0.01
HLP-11 < 1 HLP-11 < 1 0.01 0.01 0.01
HLP-12 < 1 HLP-12 < 1 0.01 0.01 0.01
HLP-13 1 HLP-13 1 0.01 0.01 0.01
HLP-14 < 1 HLP-14 < 1 0.01 0.01 0.01
HLP-15 < 1 HLP-15 < 1 0.01 0.01 0.01
HLP-16 < 1 HLP-16 < 1 0.01 0.01 0.01
HLP-17 < 1 HLP-17 < 1 0.01 0.01 0.01
HLP-18 < 1 HLP-18 1 0.01 0.01 0.01
HLP-19 < 1 HLP-19 < 1 0.01 0.01 0.01
HLP-20 1 HLP-20 < 1 0.01 0.01 0.01
HLP-21 1 HLP-21 < 1 0.01 0.01 0.01
HLP-22 < 1 HLP-22 < 1 0.01 0.01 0.01
HLP-23 < 1 HLP-23 < 1 0.01 0.01 0.01
HLP-24 < 1 HLP-24 < 1 0.01 0.01 0.01
HLP-25 < 1 HLP-25 < 1 0.01 0.01 0.01
HLP-26 < 1 HLP-26 < 1 0.01 0.01 0.01
HLP-27 < 1 HLP-27 < 1 0.01 0.01 0.01
HLP-28 1 HLP-28 < 1 0.01 0.01 0.01
HLP-29 1 HLP-29 < 1 0.01 0.01 0.01
HLP-3 < 1 HLP-3 < 1 0.01 0.01 0.01
HLP-30 < 1 HLP-30 < 1 0.01 0.01 0.01
HLP-31 < 1 HLP-31 < 1 0.01 0.01 0.01
HLP-32 < 1 HLP-32 < 1 0.01 0.01 0.01
HLP-33 < 1 HLP-33 < 1 0.01 0.01 0.01
HLP-34 < 1 HLP-34 < 1 0.01 0.01 0.01
HLP-35 < 1 HLP-35 < 1 0.01 0.01 0.01
HLP-36 < 1 HLP-36 < 1 0.01 0.01 0.01
HLP-37 < 1 HLP-37 < 1 0.01 0.01 0.01
HLP-39 < 1 HLP-39 < 1 0.01 0.01 0.01
HLP-4 1 HLP-4 < 1 0.01 0.01 0.01
HLP-40 < 1 HLP-40 < 1 0.01 0.01 0.01
HLP-41 1 HLP-41 < 1 0.01 0.01 0.01
HLP-42 < 1 HLP-42 < 1 0.01 0.01 0.01
HLP-5 < 1 HLP-5 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


HLP-6 1 HLP-6 < 1 0.01 0.01 0.01
HLP-7 1 HLP-7 < 1 0.01 0.01 0.01
HLP-8 < 1 HLP-8 < 1 0.01 0.01 0.01
HLP-9 < 1 HLP-9 < 1 0.01 0.01 0.01


HML-13 1 HML-13 < 1 0.01 0.01 0.01
HML-15 1 HML-15 < 1 0.01 0.01 0.01
HML-6 < 1 HML-6 1 0.01 0.01 0.01
HPT-14 1 HPT-14 < 1 0.01 0.01 0.01
HPT-6 < 1 HPT-6 < 1 0.01 0.01 0.01


HWT-15 1 HWT-15 < 1 0.01 0.01 0.01
HWT-2 < 1 HWT-2 1 0.01 0.01 0.01
HWT-27 1 HWT-27 < 1 0.01 0.01 0.01
HWT-3 < 1 HWT-3 1 0.01 0.01 0.01
HWT-4 < 1 HWT-4 < 1 0.01 0.01 0.01
IGR-33 < 1 IGR-33 < 1 0.01 0.01 0.01
IGR-34 < 1 IGR-34 < 1 0.01 0.01 0.01
IGR-35 < 1 IGR-35 < 1 0.01 0.01 0.01
IGR-36 < 1 IGR-36 < 1 0.01 0.01 0.01
IGR-38 < 1 IGR-38 < 1 0.01 0.01 0.01
IGR-40 < 1 IGR-40 < 1 0.01 0.01 0.01
IGR-42 1 IGR-42 < 1 0.01 0.01 0.01
IGR-43 < 1 IGR-43 < 1 0.01 0.01 0.01
IGR-8 < 1 IGR-8 1 0.01 0.01 0.01
IGR-9 < 1 IGR-9 < 1 0.01 0.01 0.01


JSC-10 < 1 JSC-10 < 1 0.01 0.01 0.01
JSC-13 < 1 JSC-13 < 1 0.01 0.01 0.01
JSC-14 < 1 JSC-14 < 1 0.01 0.01 0.01
JSC-16 1 JSC-16 1 0.01 0.01 0.01
JSC-17 1 JSC-17 < 1 0.01 0.01 0.01
JSC-18 < 1 JSC-18 < 1 0.01 0.01 0.01
JSC-19 1 JSC-19 < 1 0.01 0.01 0.01
JSC-21 1 JSC-21 1 0.01 0.01 0.01
JSC-22 1 JSC-22 1 0.01 0.01 0.01
JSC-25 < 1 JSC-25 < 1 0.01 0.01 0.01
JSC-26 < 1 JSC-26 < 1 0.01 0.01 0.01
JSC-29 1 JSC-29 1 0.01 0.01 0.01
JSC-5 < 1 JSC-5 < 1 0.01 0.01 0.01
JSC-6 < 1 JSC-6 1 0.01 0.01 0.01
JSC-8 < 1 JSC-8 < 1 0.01 0.01 0.01
JSC-9 1 JSC-9 < 1 0.01 0.01 0.01


KMB-34 1 KMB-34 < 1 0.01 0.01 0.01
LFY-24 1 LFY-22 < 1 0.01 0.01 0.01
LNC-3 1 LNC-3 < 1 0.01 0.01 0.01
LRH-25 1 LRH-25 < 1 0.01 0.01 0.01
LSH-3 < 1 LSH-3 < 1 0.01 0.01 0.01
LSH-8 1 LSH-8 1 0.01 0.01 0.01


LWL-13 1 LWL-13 < 1 0.01 0.01 0.01
LWL-3 1 LWL-3 < 1 0.01 0.01 0.01
LWT-1 < 1 LWT-1 < 1 0.01 0.01 0.01
LWT-10 1 LWT-10 < 1 0.01 0.01 0.01
LWT-12 < 1 LWT-12 1 0.01 0.01 0.01
LWT-18 < 1 LWT-18 < 1 0.01 0.01 0.01
LWT-2 < 1 LWT-2 < 1 0.01 0.01 0.01
LWT-23 < 1 LWT-23 < 1 0.01 0.01 0.01
LWT-26 < 1 LWT-26 < 1 0.01 0.01 0.01
LWT-29 < 1 LWT-29 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


LWT-3 < 1 LWT-3 < 1 0.01 0.01 0.01
LWT-4 < 1 LWT-32 < 1 0.01 0.01 0.01
LWT-5 1 LWT-4 < 1 0.01 0.01 0.01
LWT-6 < 1 LWT-5 < 1 0.01 0.01 0.01
LYH-14 < 1 LYH-14 < 1 0.01 0.01 0.01
LYH-17 1 LYH-17 < 1 0.01 0.01 0.01
MCR-27 < 1 MCR-27 < 1 0.01 0.01 0.01
MDR-10 1 MDR-10 1 0.01 0.01 0.01
MDR-11 1 MDR-11 1 0.01 0.01 0.01
MDR-15 1 MDR-15 < 1 0.01 0.01 0.01
MDR-17 1 MDR-17 < 1 0.01 0.01 0.01
MDR-25 1 MDR-25 1 0.01 0.01 0.01
MDR-29 < 1 MDR-29 1 0.01 0.01 0.01
MDR-8 1 MDR-8 1 0.01 0.01 0.01
MGL-21 1 MGL-21 < 1 0.01 0.01 0.01
MLK-13 < 1 MLK-13 < 1 0.01 0.01 0.01
MLK-15 < 1 MLK-15 < 1 0.01 0.01 0.01
MLK-17 1 MLK-17 1 0.01 0.01 0.01
MNR-22 < 1 MNR-22 < 1 0.01 0.01 0.01
MNR-27 1 MNR-27 < 1 0.01 0.01 0.01
MNY-15 < 1 MNY-15 < 1 0.01 0.01 0.01
MNY-19 < 1 MNY-19 < 1 0.01 0.01 0.01
MNY-24 1 MNY-24 < 1 0.01 0.01 0.01
MRC-17 < 1 MRC-17 < 1 0.01 0.01 0.01
MRC-25 1 MRC-25 < 1 0.01 0.01 0.01
MSJ-19 < 1 MSJ-18 < 1 0.01 0.01 0.01
MSJ-3 1 MSJ-2 < 1 0.01 0.01 0.01


MUR-50 < 1 MUR-50 < 1 0.01 0.01 0.01
MUR-53 1 MUR-53 < 1 0.01 0.01 0.01
MUR-54 < 1 MUR-54 < 1 0.01 0.01 0.01
MUR-55 < 1 MUR-55 < 1 0.01 0.01 0.01
NBC-13 < 1 NBC-13 < 1 0.01 0.01 0.01
NBC-14 < 1 NBC-14 < 1 0.01 0.01 0.01
NBC-19 1 NBC-19 < 1 0.01 0.01 0.01
NBC-2 1 NBC-2 < 1 0.01 0.01 0.01
NBC-20 < 1 NBC-20 < 1 0.01 0.01 0.01
NBC-21 < 1 NBC-21 < 1 0.01 0.01 0.01
NBC-6 1 NBC-6 < 1 0.01 0.01 0.01
OLY-3 1 OLY-3 < 1 0.01 0.01 0.01
OLY-32 < 1 OLY-32 < 1 0.01 0.01 0.01
OLY-34 < 1 OLY-34 < 1 0.01 0.01 0.01
OLY-39 < 1 OLY-39 < 1 0.01 0.01 0.01
OLY-4 1 OLY-4 < 1 0.01 0.01 0.01
OYV-1 < 1 OYV-1 < 1 0.01 0.01 0.01
OYV-11 < 1 OYV-11 < 1 0.01 0.01 0.01
OYV-14 < 1 OYV-14 < 1 0.01 0.01 0.01
OYV-16 1 OYV-16 < 1 0.01 0.01 0.01
OYV-17 1 OYV-17 < 1 0.01 0.01 0.01
OYV-18 1 OYV-18 < 1 0.01 0.01 0.01
OYV-19 1 OYV-19 < 1 0.01 0.01 0.01
OYV-21 < 1 OYV-21 < 1 0.01 0.01 0.01
OYV-23 1 OYV-23 < 1 0.01 0.01 0.01
OYV-26 < 1 OYV-26 < 1 0.01 0.01 0.01
OYV-28 < 1 OYV-28 < 1 0.01 0.01 0.01
OYV-6 < 1 OYV-6 < 1 0.01 0.01 0.01
PNH-2 1 PNH-19 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


PNH-3 1 PNH-21 < 1 0.01 0.01 0.01
RBH-10 < 1 RBH-10 < 1 0.01 0.01 0.01
RBH-24 < 1 RBH-24 < 1 0.01 0.01 0.01
RBH-9 < 1 RBH-9 < 1 0.01 0.01 0.01
RXH-18 1 RXH-18 < 1 0.01 0.01 0.01
RXH-24 < 1 RXH-24 < 1 0.01 0.01 0.01
SHK-4 1 SHK-4 < 1 0.01 0.01 0.01
SLT-19 < 1 SLT-19 < 1 0.01 0.01 0.01
SLT-26 < 1 SLT-26 < 1 0.01 0.01 0.01
SLT-36 < 1 SLT-36 < 1 0.01 0.01 0.01
SMT-2 1 SMT-2 < 1 0.01 0.01 0.01
SNS-25 1 SNS-25 < 1 0.01 0.01 0.01
SNS-26 1 SNS-26 < 1 0.01 0.01 0.01
STF-10 < 1 STF-10 < 1 0.01 0.01 0.01
STF-14 < 1 STF-14 < 1 0.01 0.01 0.01
STF-15 < 1 STF-15 < 1 0.01 0.01 0.01
STF-16 < 1 STF-16 < 1 0.01 0.01 0.01
STF-18 1 STF-18 1 0.01 0.01 0.01
STF-19 1 STF-19 < 1 0.01 0.01 0.01
STF-2 1 STF-2 < 1 0.01 0.01 0.01
STF-20 < 1 STF-20 < 1 0.01 0.01 0.01
STF-21 < 1 STF-21 < 1 0.01 0.01 0.01
STF-23 < 1 STF-23 < 1 0.01 0.01 0.01
STF-24 < 1 STF-24 < 1 0.01 0.01 0.01
STF-25 < 1 STF-25 1 0.01 0.01 0.01
STF-28 1 STF-28 1 0.01 0.01 0.01
STF-29 < 1 STF-29 < 1 0.01 0.01 0.01
STF-30 < 1 STF-30 < 1 0.01 0.01 0.01
STF-31 1 STF-31 < 1 0.01 0.01 0.01
STF-32 < 1 STF-32 1 0.01 0.01 0.01
STF-35 1 STF-35 < 1 0.01 0.01 0.01
STF-4 < 1 STF-4 < 1 0.01 0.01 0.01
STF-9 < 1 STF-9 < 1 0.01 0.01 0.01
STV-9 1 STV-9 1 0.01 0.01 0.01
SWD-1 < 1 SWD-1 < 1 0.01 0.01 0.01
SWD-10 < 1 SWD-10 < 1 0.01 0.01 0.01
SWD-11 < 1 SWD-11 < 1 0.01 0.01 0.01
SWD-13 < 1 SWD-13 < 1 0.01 0.01 0.01
SWD-14 < 1 SWD-14 < 1 0.01 0.01 0.01
SWD-15 1 SWD-15 < 1 0.01 0.01 0.01
SWD-16 < 1 SWD-16 < 1 0.01 0.01 0.01
SWD-2 < 1 SWD-2 < 1 0.01 0.01 0.01
SWD-3 < 1 SWD-3 < 1 0.01 0.01 0.01
SWD-4 < 1 SWD-4 < 1 0.01 0.01 0.01
SWD-5 < 1 SWD-5 < 1 0.01 0.01 0.01
SWD-7 < 1 SWD-7 < 1 0.01 0.01 0.01
SWD-8 < 1 SWD-8 < 1 0.01 0.01 0.01
SWD-9 < 1 SWD-9 < 1 0.01 0.01 0.01
VNA-21 1 VNA-22 1 0.01 0.01 0.01
VNA-23 < 1 VNA-23 < 1 0.01 0.01 0.01
VNA-4 1 VNA-4 < 1 0.01 0.01 0.01


VWL-21 < 1 VWL-21 < 1 0.01 0.01 0.01
VWR-32 < 1 VWR-32 < 1 0.01 0.01 0.01
WDG-18 < 1 WDG-18 < 1 0.01 0.01 0.01
WDG-27 1 WDG-27 < 1 0.01 0.01 0.01
WGL-18 < 1 WGL-18 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


WHM-23 < 1 WHM-23 1 0.01 0.01 0.01
WHM-24 1 WHM-24 < 1 0.01 0.01 0.01
WHM-25 < 1 WHM-25 < 1 0.01 0.01 0.01
WHT-1 < 1 WHT-1 < 1 0.01 0.01 0.01
WHT-12 < 1 WHT-12 < 1 0.01 0.01 0.01
WHT-13 < 1 WHT-13 < 1 0.01 0.01 0.01
WHT-14 < 1 WHT-14 < 1 0.01 0.01 0.01
WHT-15 < 1 WHT-15 < 1 0.01 0.01 0.01
WHT-16 < 1 WHT-16 < 1 0.01 0.01 0.01
WHT-17 < 1 WHT-17 < 1 0.01 0.01 0.01
WHT-18 < 1 WHT-18 < 1 0.01 0.01 0.01
WHT-19 < 1 WHT-19 < 1 0.01 0.01 0.01
WHT-2 < 1 WHT-2 < 1 0.01 0.01 0.01
WHT-20 < 1 WHT-20 < 1 0.01 0.01 0.01
WHT-21 < 1 WHT-21 < 1 0.01 0.01 0.01
WHT-22 < 1 WHT-22 < 1 0.01 0.01 0.01
WHT-23 < 1 WHT-23 < 1 0.01 0.01 0.01
WHT-24 < 1 WHT-24 < 1 0.01 0.01 0.01
WHT-25 < 1 WHT-25 < 1 0.01 0.01 0.01
WHT-26 < 1 WHT-26 < 1 0.01 0.01 0.01
WHT-27 < 1 WHT-27 < 1 0.01 0.01 0.01
WHT-28 < 1 WHT-28 < 1 0.01 0.01 0.01
WHT-29 < 1 WHT-29 < 1 0.01 0.01 0.01
WHT-3 < 1 WHT-3 < 1 0.01 0.01 0.01
WHT-30 < 1 WHT-30 < 1 0.01 0.01 0.01
WHT-31 < 1 WHT-31 < 1 0.01 0.01 0.01
WHT-32 < 1 WHT-32 < 1 0.01 0.01 0.01
WHT-33 < 1 WHT-33 < 1 0.01 0.01 0.01
WHT-35 1 WHT-35 < 1 0.01 0.01 0.01
WHT-5 1 WHT-5 < 1 0.01 0.01 0.01
WHT-6 1 WHT-6 < 1 0.01 0.01 0.01
WHT-7 < 1 WHT-7 1 0.01 0.01 0.01
WHT-8 < 1 WHT-8 < 1 0.01 0.01 0.01
WHT-9 < 1 WHT-9 < 1 0.01 0.01 0.01
WHW-1 1 WHW-1 < 1 0.01 0.01 0.01
WHW-11 < 1 WHW-11 < 1 0.01 0.01 0.01
WHW-3 1 WHW-3 < 1 0.01 0.01 0.01
WHW-31 1 WHW-31 < 1 0.01 0.01 0.01
WHW-7 1 WHW-7 < 1 0.01 0.01 0.01
WHW-8 < 1 WHW-8 < 1 0.01 0.01 0.01
WLS-1 < 1 WLS-1 < 1 0.01 0.01 0.01
WLS-16 1 WLS-16 < 1 0.01 0.01 0.01
WLS-17 < 1 WLS-17 < 1 0.01 0.01 0.01
WSH-16 1 WSH-16 < 1 0.01 0.01 0.01
WSH-24 < 1 WSH-24 < 1 0.01 0.01 0.01
WSH-25 1 WSH-25 < 1 0.01 0.01 0.01
WSH-26 < 1 WSH-26 < 1 0.01 0.01 0.01
WSH-3 1 WSH-3 < 1 0.01 0.01 0.01
WSH-7 1 WSH-7 < 1 0.01 0.01 0.01
WSL-5 1 WSL-5 < 1 0.01 0.01 0.01
WSL-6 1 WSL-6 < 1 0.01 0.01 0.01
AFA-40 2 0.01 0.00 0.00
AFA-43 2 0.01 0.00 0.00
ALK-2 2 0.01 0.00 0.00


BGL-16 2 0.01 0.00 0.00
BRY-30 2 0.01 0.00 0.00
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


BRY-50 2 0.01 0.00 0.00
BRY-53 2 0.01 0.00 0.00
BRY-55 2 0.01 0.00 0.00
BRY-57 2 0.01 0.00 0.00
BRY-62 2 0.01 0.00 0.00
CLB-10 2 0.01 0.00 0.00
CLB-12 2 0.01 0.00 0.00
CLB-6 2 0.01 0.00 0.00
CLB-8 2 0.01 0.00 0.00


EMR-50 2 0.01 0.00 0.00
EMR-51 2 0.01 0.00 0.00
EMR-54 2 0.01 0.00 0.00
EMR-58 2 0.01 0.00 0.00
EMR-63 2 0.01 0.00 0.00
HLP-43 2 0.01 0.00 0.00
HLP-44 2 0.01 0.00 0.00
HLP-46 2 0.01 0.00 0.00
HLP-47 2 0.01 0.00 0.00
HLP-49 2 0.01 0.00 0.00
HLP-50 2 0.01 0.00 0.00
HLP-51 2 0.01 0.00 0.00
HLP-52 2 0.01 0.00 0.00
HLP-54 2 0.01 0.00 0.00


KMB-27RE 2 0.01 0.00 0.00
MGL-2 2 0.01 0.00 0.00
MGL-6 2 0.01 0.00 0.00
MGL-8 2 0.01 0.00 0.00
MTL-11 2 0.01 0.00 0.00
OLY-38 2 0.01 0.00 0.00


VWL-2RE 2 0.01 0.00 0.00
VWL-4RE 2 0.01 0.00 0.00


ADM-32 < 1 0.01 0.01 0.01
ADM-36 1 0.01 0.01 0.01
AFA-5 < 1 0.01 0.01 0.01
AFA-6 < 1 0.01 0.01 0.01
AFA-7 < 1 0.01 0.01 0.01
AFA-8 < 1 0.01 0.01 0.01
AFA-9 < 1 0.01 0.01 0.01


ARB-33 < 1 0.01 0.01 0.01
ARB-34 < 1 0.01 0.01 0.01


ARB-7RE 1 0.01 0.01 0.01
BCN-23 < 1 0.01 0.01 0.01
BLD-24 1 0.01 0.01 0.01
BLN-14 < 1 0.01 0.01 0.01
BRY-24 < 1 0.01 0.01 0.01
CLA-6 1 0.01 0.01 0.01
CLB-1 1 0.01 0.01 0.01


CNC-36 1 0.01 0.01 0.01
CPR-3 < 1 0.01 0.01 0.01
DAY-31 1 0.01 0.01 0.01
DAY-40 1 0.01 0.01 0.01
DCT-30 1 0.01 0.01 0.01
DLP-11 < 1 0.01 0.01 0.01
DLP-2 < 1 0.01 0.01 0.01
DLP-20 < 1 0.01 0.01 0.01
DLP-23 < 1 0.01 0.01 0.01
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


DLP-26 < 1 0.01 0.01 0.01
DLP-28 < 1 0.01 0.01 0.01
DLP-3 < 1 0.01 0.01 0.01
DLP-33 < 1 0.01 0.01 0.01
DLP-34 < 1 0.01 0.01 0.01
DLP-35 < 1 0.01 0.01 0.01
DLP-39 < 1 0.01 0.01 0.01
DLP-5 < 1 0.01 0.01 0.01


DNY-52 < 1 0.01 0.01 0.01
FRK-12 < 1 0.01 0.01 0.01
FRK-25 < 1 0.01 0.01 0.01
FRK-30 < 1 0.01 0.01 0.01
GNL-27 1 0.01 0.01 0.01
GRH-33 < 1 0.01 0.01 0.01
GTZ-49 1 0.01 0.01 0.01
GWD-29 1 0.01 0.01 0.01
HAY-31 1 0.01 0.01 0.01
HGS-31 1 0.01 0.01 0.01
HLP-2 1 0.01 0.01 0.01


HPT-32 < 1 0.01 0.01 0.01
HPT-37 < 1 0.01 0.01 0.01
JSC-7 < 1 0.01 0.01 0.01


KMB-31 1 0.01 0.01 0.01
KMB-35 < 1 0.01 0.01 0.01
LNC-21 1 0.01 0.01 0.01
LNC-22 < 1 0.01 0.01 0.01
LRH-23 < 1 0.01 0.01 0.01
LYH-18 < 1 0.01 0.01 0.01
MCR-21 < 1 0.01 0.01 0.01
MLK-21 < 1 0.01 0.01 0.01
MNY-20 1 0.01 0.01 0.01
MPL-14 1 0.01 0.01 0.01
MTL-22 < 1 0.01 0.01 0.01
NGT-26 < 1 0.01 0.01 0.01


OLY-7RE 1 0.01 0.01 0.01
OYV-27 < 1 0.01 0.01 0.01
PTF-18 < 1 0.01 0.01 0.01
PTF-19 < 1 0.01 0.01 0.01
PTF-2 < 1 0.01 0.01 0.01


RBH-20 < 1 0.01 0.01 0.01
SLT-25 1 0.01 0.01 0.01
SLT-28 < 1 0.01 0.01 0.01
SLT-33 < 1 0.01 0.01 0.01
SSH-28 < 1 0.01 0.01 0.01
VWL-22 < 1 0.01 0.01 0.01
VWR-30 < 1 0.01 0.01 0.01
WGL-16 < 1 0.01 0.01 0.01
WLS-23 < 1 0.01 0.01 0.01


AFA-41 < 1 0.00 0.00 0.00
AFA-42 < 1 0.00 0.00 0.00
AFA-44 1 0.00 0.00 0.00
AFA-46 < 1 0.00 0.00 0.00
AFA-47 < 1 0.00 0.00 0.00
AFA-48 < 1 0.00 0.00 0.00
AFA-49 < 1 0.00 0.00 0.00
AFA-5 < 1 0.00 0.00 0.00
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ID Less Lead ID Less Lead 50/50 25/75 10/90
than (ppb) than (ppb) ug/dL ug/dL ug/dL


First Draw Results* Flushed Results Incremental Increase in Blood Lead


AFA-50 < 1 0.00 0.00 0.00
AFA-51 1 0.00 0.00 0.00
AFA-52 1 0.00 0.00 0.00
AFA-6 < 1 0.00 0.00 0.00
AFA-7 < 1 0.00 0.00 0.00
AFA-8 < 1 0.00 0.00 0.00
AFA-9 < 1 0.00 0.00 0.00


BRY-51 < 1 0.00 0.00 0.00
BRY-54 < 1 0.00 0.00 0.00
BRY-63 1 0.00 0.00 0.00
EMR-52 1 0.00 0.00 0.00
EMR-59 1 0.00 0.00 0.00
MGL-4 < 1 0.00 0.00 0.00
MNY-17 1 0.00 0.00 0.00
MTL-12 < 1 0.00 0.00 0.00
MTL-13 < 1 0.00 0.00 0.00
OLY-33 < 1 0.00 0.00 0.00


*When no first draw concentration was available, for purposes of estimating incremental increases in 
blood lead levels, the first draw concentration was assumed to be equal to the flushed concentration. 
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1. Introduction  
 


It was recently discovered that water from some drinking water fountains and sinks in a 
number of Seattle Public Schools contains high levels of lead.  As a result, children may 
have had higher than normal exposures to lead and have had elevated levels of lead in 
their bodies.  This appendix describes how the lead physiologically based 
pharmacokinetic (Pb_PBPK) model was used to estimate how exposure to lead in school 
drinking water could have incrementally increased blood lead levels in school children.   


Lead is the only xenobiotic that is regulated based on a “safe” concentration in the blood, 
as opposed to concentrations in air, water, soil, or other exposure media. Although recent 
lead exposures can be assessed by collecting blood samples, when an exposure has 
stopped or changed over time, other predictive methods must be used.  Mathematical 
models allow blood lead (PbB) levels to be estimated based on information about a 
person’s physiological characteristics, the physical properties of lead, and the 
concentrations of lead in the environment, at home, at school, or in foods, beverages, and 
consumer products.   


Several existing models can be used to predict PbB levels for different age groups.  The 
United States Environmental Protection Agency (U.S. EPA) developed the lead 
Integrated Exposure Uptake BioKinetic (IEUBK) model to predict PbB levels in children 
6 months to 7 years of age who are exposed continuously to lead in their environment 
(http://www.epa.gov/superfund/programs/lead/ieubk.htm).   


PbB levels in adults can also be predicted using several different models.  Most models 
developed for this population are based on data for adults who had been exposed to lead 
in drinking water over their entire lifetime (e.g., Bowers and Cohen 1998).  These models 
apply a simple steady-state relationship equation that relates PbB levels with assumed 
continuous long-term exposures to lead in water, food and the environment.   


The most scientifically sophisticated and widely applicable of the PbB models is the lead 
physiologically based pharmacokinetic (Pb_PBPK) model (O'Flaherty 1991; O'Flaherty 
1991; O'Flaherty 1993; O'Flaherty 1995; O'Flaherty 1998; O'Flaherty 2000).  This model 
was developed to provide a quantitative means to predict PbB levels in children and 
adults of all ages for both short and long term exposure scenarios.  The model includes a 
description of the changes in deposition of lead in and resorption of lead from bone as a 
function of age.  The complete Pb_PBPK model was developed in stages, beginning with 
development of a PBPK model to describe the kinetics of lead in rats (O'Flaherty 1991; 
O'Flaherty 1991) followed by an adult PBPK model (O'Flaherty 1991; O'Flaherty 1993) 
and an extension to describe the kinetics of lead in children of all ages (O'Flaherty 1995; 
O'Flaherty 1998).  The model was subsequently refined based on new data on the kinetics 
of lead in monkeys (O'Flaherty, Inskip et al. 1998) and expanded to include a description 
of the kinetics of lead among older individuals experiencing osteoporosis (rapid bone 
loss) (O'Flaherty 2000).  The version of the Pb_PBPK model published in 2000 is 
considered the most up to date (O'Flaherty 2000).   
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The Pb_PBPK model is the most appropriate model for evaluating the exposure of school 
age children to elevated levels of lead in their drinking water at school.  The remainder of 
this report outlines how the Pb_PBPK model was used to predict blood lead 
concentrations in children exposed to lead in drinking water at Seattle Public Schools. 


 


2. Methods:  Simulations of Exposures to Lead in 
School Drinking Water 


In this assessment, the Pb_PBPK model was used to estimate how exposure to measured 
concentrations of lead in drinking water at Seattle Public Schools could have increased 
blood lead levels in children who attended the schools.  Incremental increases in blood 
lead levels associated with exposures at school were estimated by comparing the PbB 
concentrations estimated for these children, considering exposures from all sources, with 
concentrations estimated for school aged children in the Seattle area who were exposed to 
lead from “background” sources only (i.e., they were not exposed to elevated lead in 
school drinking water).   


 


2.1 Model Parameters 
The Pb_PBPK model predicts PbB concentrations using numerical parameters in several 
broad categories.  These include physiological parameters (e.g., blood flow rates), 
anatomical parameters (e.g., organ volumes and bone absorption and resorption rates), 
lead kinetic specific parameters (e.g., rates of lead incorporation into bone and other 
tissues, red blood cell binding characteristics) and exposure specific parameters (e.g., 
concentrations of lead in water, food and air; rates of food and drinking water 
consumption).  The physiological, anatomical and lead kinetic specific parameters, 
established during the development of the model (O'Flaherty 2000) were not modified in 
the simulations performed for the Seattle Public Schools.  The only parameters that were 
adjusted in these calculations were the exposure-specific parameters.  Table 1 lists the 
exposure-specific parameters and the values that were applied in the simulations for the 
Seattle Public Schools.  The PBPK model csl code used to perform simulations (using 
ACSLXtreme) is included in Appendix A. 
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  Table 1:  Exposure parameters and values for each used in the Pb_PBPK model 


Parameter Description Value Units Rationale 


YOB Year of birth 1990 none 
Arbitrary since incremental increase is 
used as the metric of concern. 


RFOOD1 


Average rate of 
dietary lead ingestion 
by adult pre-1975 100 µg/day 


Adjusted to provide blood lead levels in 
children consistent with US average. 


RFOOD2 


Current background 
dietary lead ingestion 
rate by adults 22 µg/day 


Adjusted to provide blood lead levels in 
children consistent with US average. 


RFOOD3 


Rate of dietary lead 
ingestion by child 1 
year of age 5 µg/day 


Adjusted to provide blood lead levels in 
children consistent with US average. 


CWATER 
Concentration of lead 
in water 0.0037 mg/L Average background levels in Seattle. 


CSOIL 
Concentration of lead 
in soil 17 mg/kg Average background levels in Seattle. 


CDUST 
Concentration of lead 
in dust 17 mg/kg Assumed the same as CSOIL. 


CAIR1 


Background 
concentration of lead 
in air – pre-1975 0.00125 mg/m3 Default in lead PBPK model. 


CAIR2 
Current background 
lead air concentration 


5.00E-
06 mg/m3 Background levels in Seattle 


DWATER 


Drinking water 
consumption rate 
(L/day) 1 L/day 


This value is for adulthood.  Childhood 
drinking water consumption rate is 
scaled as a function of body weight. 


CFMLA 
Concentration of lead 
in baby formula 0.0065 mg/L 


Adjusted to provide blood lead levels in 
children consistent with US average. 


 
A particularly important factor for simulations of drinking water exposures is the rate of 
water consumption.  The U.S. EPA has compiled data on drinking water rates for various 
age groups (U.S. EPA 2003).  The Pb_PBPK model assumes that the rate of drinking 
water consumption (DWATER) is a function of body weight.  A value of DWATER was 
selected to provide a conservative fit between the model calculated drinking water rates 
and the values presented by U.S. EPA as a function of different age groups (see Figure 
1).  This value was selected to make an underestimation of total water consumption at the 
various ages modeled unlikely. 
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Figure 1: Comparison of PBPK model derived (continuous line) drinking water consumption rate with U.S. 
EPA values (broken line) for children (all results adjusted to L/year).  The PBPK model derived drinking 
water rate was achieved with a DWATER value of 1.0.  The source of the U.S. EPA drinking water 
consumption rates for children was obtained from the Children's Exposure Factors Handbook (U.S. EPA, 
2003) and values were reported for age ranges (thus the results are presented as broken lines in this figure). 
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All simulations were conducted using ACSLXtreme® version 1.4 (The AEgis 
Technologies Group, Inc., Austin, TX). 


 


2.2 Background Exposures 
Children can be exposed to a number of sources of lead in the environment.  The 
magnitude of these exposures can vary considerably based in large part on the age of the 
child’s home and the likelihood that lead based paint and water pipes, valves and fixtures 
containing lead are present in the home.  In this assessment, the term “incremental 
increase in blood lead” (IIBL) is used to represent the incremental increase in PbB levels 
due to exposure to lead in drinking water at school, relative to PbB levels predicted for an 
average child exposed only to background sources of lead.   


The average background PbB level in school aged children in Seattle is not known.  The 
most recent sampling of U.S. citizens by the Centers for Disease Control (CDC) indicates 
that average PbB levels among children ages 1-5, 6-11 and 12-19 are 2.2, 1.5 and 1.1 
µg/dL, respectively (CDC, 2003).  The 95th percentile levels of lead in soil and the 
average levels in water in the Seattle vicinity are 17 ppm and 3.7 µg/L, respectively (San 
Juan 1994 and Williamson 1995).  These levels of lead in soil and water were input into 
the Pb_PBPK model for the soil and water concentration parameters.  The concentration 
of lead in dust was assumed to be equivalent to that in soil. The model air and food 
concentration parameters were then adjusted so that the resulting PbB level predicted by 
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the model for a hypothetical school aged child born in 1990 was approximately 2 µg/dL.  
These background levels of lead in soil, dust, air, and food were maintained for all 
subsequent model simulations. In addition, the average background level of lead in 
drinking water in the Seattle area (3.7 µg/L) was used for all model simulations not 
associated with the schools.   


 


2.3 School Drinking Water Concentration 
Exposure of school-aged children to lead in drinking water at Seattle Public Schools only 
occurs while the child is at the school.  During the time when the child is not at school 
(e.g., evenings, weekends, holidays, summer break), the child would be exposed to 
background concentrations of lead.  The most realistic exposure simulation assumes that 
a child is exposed to lead in school drinking water during school hours, with exposure to 
background levels during the rest of the day, on weekends, and during the summer 
months and school holidays.  However, the Pb_PBPK model cannot be used to simulate 
an exposure duration less than approximately three days (due to the fact that all of the 
rate constants in the model are given in terms of “per year” and a time step of less than 
three days is too small compared to the rate constants in the model).  This shortcoming 
was overcome by using a weekly “composite” water concentration (WCWC) in the 
Pb_PBPK model simulations for the portion of the year that the child is in school (e.g., 
excluding summer break, assumed to be 20% of the calendar year or 2.4 months, when 
background exposures were assumed).  (Students in Seattle Public Schools actually 
attend school for 37 weeks, which amounts to 71% of the year.  Therefore, an assumption 
of 80% for the school duration is a conservative assumption).  The WCWC represents the 
average drinking water concentration to which the child is exposed during a week.  The 
WCWC is calculated by assuming a child is exposed to drinking water at school for five 
days a week, and to “background” concentrations in drinking water while at home after 
school and on the weekends.  Because the half-life of lead in the body is on the order of 
weeks (ATSDR  1999), daily changes in exposure between school days and weekends 
will be dampened by the long half-life of lead in the body.  Thus, using a “composite” or 
average drinking water concentration for weeks when school is in session is not expected 
to introduce significant error, if any at all.  


The WCWCs were calculated based on assumed concentrations of lead in school 
fountain/tap drinking water (SDW) and the fraction of total daily drinking water 
consumed at school (FS) as follows: 


 


( )1
7


)]2/7.3()5/7.3)1(()5[( ×+××−+××
=


LµgLµgFSSDWFSWCWC  


 
Where: 


FS – fraction of daily drinking water consumption consumed at school 
SDW – school lead drinking water concentration (µg/L) 
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While useful data exist on the total amount of water consumed in a day by children of 
various ages (USEPA 2003), no estimates could be found for the fraction of daily water 
ingested that a child consumes while at school.  For this evaluation, it was assumed that 
on school days (five days a week), school-aged children consume one-half of their total 
daily water ingestion while at school.  On weekend days (two days a week), it was 
assumed that one hundred percent of the child’s total daily water consumption would be 
at background concentrations.   


 


2.4 Simulations of School Day Exposures 
In this assessment, exposures to lead in drinking water at each location in the schools 
were assumed to start at five years of age and last for two school years, since several 
Seattle Public Schools have classrooms occupied by the same children for two 
consecutive years.  Each simulation assumed exposure to background concentrations of 
lead in food (including baby formula for the first year of life), air, soil, dust, and water 
before the age of five and during the summer months (20% of the calendar year).  It was 
assumed that school was in session 80% of the calendar year, irrespective of school 
holidays, and out of session 20% of the calendar year.  After the two year school 
exposure duration, background exposure was again assumed.  Each model simulation was 
stopped at twenty years of age.  The cmd (command) file for the model simulations is 
provided in Appendix B. 


For a range of composite school drinking water concentrations, the incremental increase 
in blood lead concentrations was calculated by subtracting the age-specific PbB level 
associated with background exposures from the age-specific PbB level predicted for 
children assumed to also be exposed to lead in school drinking water (see Figure 2).  For 
each exposure scenario assumed in this evaluation, the maximal incremental increase in 
blood lead (MIIBL) determined over the 20-year model simulation period was 
determined.  For each simulation, the MIIBL occurred at the end of the second year of 
exposure to lead in school drinking water.  The relationship between the MIIBL and the 
corresponding assumed WCWC was then established based on a linear regression best fit 
to the data. 
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Figure 2:  An illustrative example of how the Incremental Increase in Blood Lead (IIBL, µg/dL) was 
calculated.  The bottom curve represents the blood lead profile for an average child exposed only to 
background sources of lead from birth to 20 years of age.  The top curve (which superimposes over the 
background curve for the first five years) represents a child exposed to background sources of lead from 
birth until 5 years of age and again from 7 years of age until 20 years of age, with a period of exposure to 
lead in the school drinking water sources (WCWC = 38 µg/L in this example) for two years from the ages of 
five to seven.  The Maximal Incremental Increase in Blood Lead (MIIBL) is calculated as the greatest 
incremental increase (which happens to occur at the end of the second year of exposure to lead in school 
drinking water in this simulation). 
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3. Results 
Figure 3 shows the predicted blood lead levels for Seattle area children exposed to 
background lead concentrations only.  The estimated concentrations change over time as 
a result of various physiological and exposure-related factors that change as a function of 
age.  These factors include exposure to lead in baby formula, changes in rates of soil and 
dust ingestion (young children are assumed to ingest more soil and dust than older 
children due to “hand-to-mouth” behaviors), changes in the concentrations of lead in air 
over time, changes in the percent of lead ingested that is absorbed into the systemic 
circulation (bioavailability) (bioavailability is higher in infants and steadily declines until 
about age 10), and changes in rates of bone deposition.  The combination of factors yields 
the age-varying background blood lead levels shown in Figure 3. 
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Figure 3: Blood lead concentration versus age predicted using the Pb_PBPK model using the background 
lead exposures for an average child living in the Seattle, WA vicinity. 
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A range of WCWCs (ranging to a maximum of approximately 720 µg/L) was used in 
model simulations to determine the added impact that exposure to lead in school drinking 
water could have on children’s blood lead levels.  This range of values is arbitrary, but 
meant to provide a wide enough range of values so that the relationship between MIIBL 
and WCWC could be reasonably determined for a wide range of WCWCs.  Figure 4 
shows the results of one representative simulation that assumed a child was exposed to a 
weekly composite water concentration of 38 µg/L for two school years, beginning at age 
5.  
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Figure 4: Estimated blood lead concentration versus age for a school weekly composite water concentration 
(WCWC) of 38 ppb (100 ppb school concentration assuming 50% drinking water consumption while at 
school, and 3.7 ppb concentration while at home) 
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Table 2 and Figure 5 show the maximal incremental increase in blood lead levels 
associated with a range of WCWCs .  As expected, Figure 5 shows that the IIBL is 
linearly related to WCWC [slope = 0.0241 (µg lead/dL blood) / (µg lead/L water); 
correlation coefficient (r=0.999)].  This linear relationship allows the calculation of IIBLs 
for any WCWC, without having to conduct a simulation for each school drinking water 
scenario.   
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Table 2:  Incremental Increase in Blood Lead (IIBL) levels (µg/dL) versus Weekly Composite Water 
Concentration (WCWC - µg/L).  WCWC is defined as the composite water concentration that children would 
be exposed to during the weeks that school was in session (assuming 50% of their daily water consumption 
is from school drinking water sources on the weekdays).  IIBL is defined as the incremental increase in 
blood lead levels above the levels that would be achieved assuming children were exposed only to 
background sources of lead predicted using the PBPK model.  For each model simulation, the WCWC listed 
was used as the drinking water concentration input into the model for the periods of time when the child was 
assumed to be in school.  The remainder of the model simulation used the background drinking water 
concentration (3.7 µg/L) as the lead water concentration input. 


WCWC (µg/L) - composite IIBL (µg/dL) for two year exposures 
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Figure 5:  Incremental Increase in Blood Lead (IIBL - µg/dL) versus Weekly Composite Water Concentration 
(WCWC - µg/L).  Squares are the model simulated IIBL for the given WCWC (data provided in Table 2).  
The line is the best fit of a linear line through the data points with an intercept of the origin.   


y = 0.0241x


R2 = 0.9992


0
2
4
6
8


10
12
14
16
18
20


0 100 200 300 400 500 600 700 800


WCWC (µg/L)


II
B


L
 (


µ
g


/
d


L
)


 
 
 


In order to apply the slope value just described to school fountain concentrations (rather 
than the weekly composite concentrations [WCWC] that account for home exposures), 
equation 1 was used to solve for the equivalent school fountain/tap drinking water (SDW) 
concentration that would correspond with each WCWC listed in Table 2 and assuming a 
background drinking water concentration of 3.7 ug/L and a FS of 0.5.  The resulting pairs 
of data were graphed and the resulting slope relating the incremental increase in blood 
lead levels and school drinking water concentration is 0.0087 (µg lead/dL blood) / (µg 
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lead/L school water) (graph not shown).  This slope factor can then be applied to predict 
the incremental increase in blood lead levels based on a given school fountain/tap 
drinking water (SDW) concentration.  For different assumptions about the percentage of 
drinking water consumed at school (e.g., 25% at school and 75% at home or 75% at 
school and 25% at home), incremental increases in blood lead levels can be calculated by 
deriving different slope factors using the same approach as above but with different 
values for FS.     


 







 13


4. References 
 
Agency for Toxic Substances and Disease Registry. (1999). Toxicological Profile for 


Lead.  Obtained online at http://www.atsdr.cdc.gov/toxprofiles/tp13-p.pdf.  
Bowers, T. S. and J. T. Cohen (1998). "Blood lead slope factor models for adults: 


comparisons of observations and predictions." Environ Health Perspect 106 
Suppl 6: 1569-76. 


O'Flaherty, E. J. (1991a). "Physiologically based models for bone-seeking elements. I. 
Rat skeletal and bone growth." Toxicol Appl Pharmacol 111(2): 299-312. 


O'Flaherty, E. J. (1991b). "Physiologically based models for bone-seeking elements. II. 
Kinetics of lead disposition in rats." Toxicol Appl Pharmacol 111(2): 313-31. 


O'Flaherty, E. J. (1991c). "Physiologically based models for bone-seeking elements. III. 
Human skeletal and bone growth." Toxicol Appl Pharmacol 111(2): 332-41. 


O'Flaherty, E. J. (1993). "Physiologically based models for bone-seeking elements. IV. 
Kinetics of lead disposition in humans." Toxicol Appl Pharmacol 118(1): 16-29. 


O'Flaherty, E. J. (1995). "Physiologically based models for bone-seeking elements. V. 
Lead absorption and disposition in childhood." Toxicol Appl Pharmacol 131(2): 
297-308. 


O'Flaherty, E. J. (1998). "A physiologically based kinetic model for lead in children and 
adults." Environ Health Perspect 106 Suppl 6: 1495-503. 


O'Flaherty, E. J. (2000). "Modeling normal aging bone loss, with consideration of bone 
loss in osteoporosis." Toxicol Sci 55(1): 171-88. 


O'Flaherty, E. J., M. J. Inskip, et al. (1998). "Evaluation and modification of a 
physiologically based model of lead kinetics using data from a sequential isotope 
study in cynomolgus monkeys." Toxicol Appl Pharmacol 149(1): 1-16. 


San Juan C. 1994. Natural Background Soil Metals Concentrations in Washington State 
(Publication No. 94-115). Olympia: Washington Department of Ecology. 


Williamson J. 2004. Air Toxics Summit Presentation. Seattle Air Toxics Monitoring 
Conference. 


 
 
 
 
 
 
 
 
 







 14


Appendix A (PBPK CSL code) 
 
PROGRAM: Physiologically-based Toxicokinetic Model: Lead in Humans 
!----------------------------------------------------------------- 
!NOW.CSL 
!July, 1996 
!Ellen J. O'Flaherty 
!This version of the physiologically-based human lead kinetic model is 
!written for ACSL Level 10, and corresponds to the cynomolgus monkey 
model  
!with trabecular and cortical bone. It has the bone same parameter 
values as  
!the cynomolgus monkey model except for cortical bone remodeling, which 
is  
!set higher in the human.  Mass balance is achieved.  
 
 
INITIAL 
 
!**Miscellaneous** 
ALGORITHM IALG=2      !Gear integration algorithm for stiff systems 
 
 
!**Timing Commands** 
CONSTANT TSTOP=0.     !Length of simulation (yr) 
CONSTANT AGE0=0.      !Age at which simulation begins (yr) 
CONSTANT AGEA=25.     !Age at which bone growth ceases and remodeling 
                      !becomes the sole bone formation process (yr) 
CONSTANT CMAXAGE=35.  !Age of maximum cortical bone mass (yr) 
CONSTANT TMAXAGE=30.  !Age of maximum trabecular bone mass (yr) 
CONSTANT CINT=1.      !Communication interval (yr) 
 
 
!**General Physiologic Parameters** 
CONSTANT YOB=0.       !Year of birth  
CONSTANT WBIRTH=3.5   !Weight at birth (kg) 
CONSTANT WCHILD=0.    !Maximum weight for early hyperbolic section 
                      !of growth curve (kg) 
CONSTANT HALF=0.      !Age at which weight is half WCHILD (yr) 
CONSTANT WADULT=0.    !Maximum weight for later logistic section 
                      !of growth curve (kg) 
CONSTANT KAPPA=0.     !Logistic constant kappa 
CONSTANT LAMBDA=0.    !Logistic constant lambda (1/(kg-yr)) 
 
WBODY0=WBIRTH+WCHILD*AGE0/(HALF+AGE0)+WADULT/(1.+KAPPA*EXP& 
     (-LAMBDA*WADULT*AGE0)) 
                      !Body weight at start of simulation (kg) 
WBODYW=WBIRTH+WCHILD*.3/(HALF+.3)+WADULT/(1.+KAPPA*EXP(-LAMBDA*& 
     WADULT*.3))      !Body weight at start of weaning, set at age 
                      !0.3 year (kg) 
WBODY1=WBIRTH+WCHILD*1./(HALF+1.)+WADULT/(1.+KAPPA*EXP(-LAMBDA*& 
     WADULT*1.))      !Body weight at age 1 year (kg) 
WBODYA=WBIRTH+WCHILD*AGEA/(HALF+AGEA)+WADULT/(1.+KAPPA*EXP& 
     (-LAMBDA*WADULT*AGEA)) 
                      !Body weight at age AGEA (kg) 
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WBODYCMAX=WBIRTH+WCHILD*CMAXAGE/(HALF+CMAXAGE)+WADULT/(1.+KAPPA& 
     *EXP(-LAMBDA*WADULT*CMAXAGE)) 
                      !Body weight at CMAXAGE (kg) 
WBODYTMAX=WBIRTH+WCHILD*TMAXAGE/(HALF+TMAXAGE)+WADULT/(1.+KAPPA& 
     *EXP(-LAMBDA*WADULT*TMAXAGE)) 
                      !Body weight at TMAXAGE (kg) 
 
QCC=340.*365.         !Cardiac output in the adult (L/yr/kg)  
QC=QCC*((WBIRTH+WADULT+WCHILD)**.74) 
                      !Cardiac output in the adult (L/yr) 
 
CONSTANT QLC=.25      !Fraction cardiac output going to liver 
CONSTANT QKC=.17      !Fraction cardiac output going to kidney 
CONSTANT QWC=.44      !Fraction cardiac output going to other 
                      !well-perfused tissues 
CONSTANT QBONEC=.05   !Fraction cardiac output going to bone 
QPC=1.-(QLC+QKC+QWC+QBONEC) 
                      !Fraction cardiac output going to other  
                      !poorly-perfused tissues 
 
CONSTANT VBLC=.067    !Total blood volume (L/kg BW) 
CONSTANT VLC=.025     !Liver volume in the adult (L/kg BW) 
CONSTANT VKC=.0085    !Kidney volume in the adult (L/kg BW) 
CONSTANT VBLWPC=.0576 !Volume of blood in well-perfused tissues (L/kg 
BW) 
CONSTANT VWC=.16      !Volume of well-perfused tissues, including 
blood,  
                      !liver and kidney, in the adult (L/kg BW) 
VPC=1.-VWC            !Volume of poorly-perfused tissues, 
                      !including bone, in the adult (L/kg BW) 
 
CONSTANT HCTA=0.      !Hematocrit in the adult 
 
 
!**Bone Parameters** 
CONSTANT D0=5.E-7     !Diffusion constant (cm/da/.5E-4 cm) 
CONSTANT R0=5.E-7     !Permeability constant (cm/da/.5E-4 cm) 
CONSTANT P0=.02       !Permeability constant (cm/da/.5E-4 cm) 
CONSTANT PI=3.141592  !Value of pi 
L=1000./(PI*(RAD8**2.)) 
                      !Total canalicule length per liter of 
                      !bone ((no. canalicules/cm3)*(1-cm length 
                      !/canalicule/cm3)*(1000 cm3/L bone)) 
                      !(cm/L) 
 
CONSTANT S=.000126    !Surface area of canalicule (cm2/cm 
                      !canalicule length) 
 
CONSTANT RAD1=.000027 !Radii of  
CONSTANT RAD2=.000052 !the eight 
CONSTANT RAD3=.000079 !shells of bone 
CONSTANT RAD4=.000106 !in the canalicular 
CONSTANT RAD5=.000133 !(diffusion) 
CONSTANT RAD6=.000150 !region of 
CONSTANT RAD7=.000187 !deeper bone 
CONSTANT RAD8=.000214 !(cm) 
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S1=2.*PI*RAD1         !Surface areas of 
S2=2.*PI*RAD2         !the eight shells 
S3=2.*PI*RAD3         !of bone in the 
S4=2.*PI*RAD4         !canalicular 
S5=2.*PI*RAD5         !(diffusion) 
S6=2.*PI*RAD6         !region of 
S7=2.*PI*RAD7         !deeper bone 
S8=2.*PI*RAD8         !(cm2/cm canalicule length) 
 
V1=PI*(RAD1**2.)      !Volumes of 
V2=PI*(RAD2**2.)-V1   !the eight shells 
V3=PI*(RAD3**2.)-(V1+V2) 
                      !of bone in the 
V4=PI*(RAD4**2.)-(V1+V2+V3) 
                      !canalicular  
V5=PI*(RAD5**2.)-(V1+V2+V3+V4) 
                      !(diffusion) 
V6=PI*(RAD6**2.)-(V1+V2+V3+V4+V5) 
                      !region of 
V7=PI*(RAD7**2.)-(V1+V2+V3+V4+V5+V6) 
                      !deeper bone 
V8=PI*(RAD8**2.)-(V1+V2+V3+V4+V5+V6+V7) 
                      !(cm3/cm canalicule length) 
 
 
!**Lead Parameters** 
CONSTANT PL=50.       !Liver/plasma partition coefficient 
CONSTANT PK=50.       !Kidney/plasma partition coefficient 
CONSTANT PW=50.       !Well-perfused tissue/plasma partition 
                      !coefficient 
CONSTANT PP=2.        !Poorly-perfused tissue/plasma partition 
                      !coefficient 
CONSTANT LEAD=15000.  !Fractional clearance of lead from plasma into 
                      !forming bone (L plasma cleared/L bone formed)  
CONSTANT BIND=2.7     !Maximum capacity of sites in red cells to bind 
                      !lead (mg/L of red cell volume) 
CONSTANT KBIND=.0075  !Half-saturation concentration of lead for 
                      !binding by sites in red cells (mg/L of 
                      !red cell volume) 
CONSTANT G=1.2        !Linear parameter for unbound lead in red cells 
  
 
END                   !Of Initial Section 
 
 
DYNAMIC 
 
 
DERIVATIVE 
 
AGE=AGE0+T            !Age (yr) 
YEAR=YOB+AGE          !Calendar year  
 
 
!**Scaled and Other Derived Parameters** 
WBODY=WBIRTH+WCHILD*AGE/(HALF+AGE)+WADULT/(1.+KAPPA*EXP& 
     (-LAMBDA*WADULT*AGE))  
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                      !Body weight as a function of age (kg) 
CONSTANT WEXPO=1.21 
WSKELX=.058*WBODY**WEXPO 
                      !Skeletal weight to TMAXAGE (kg) 
WSKELMAX=.058*WBODYTMAX**WEXPO 
                      !Maximum skeletal weight, at TMAXAGE (kg)  
CONSTANT VEXPO=1.188 
VBONEX=.0168*WBODY**VEXPO  
                      !Bone volume to CMAXAGE or TMAXAGE (L) 
CVBONEX=.8*VBONEX     !Cortical bone volume to CMAXAGE (L) 
TVBONEX=.2*VBONEX     !Trabecular bone volume to TMAXAGE (L) 
 
VBONECMAX=.0168*WBODYCMAX**VEXPO 
                      !Total bone volume at CMAXAGE (L) 
CVBONECMAX=.8*VBONECMAX 
                      !Cortical bone volume at CMAXAGE (L) 
 
VBONETMAX=.0168*WBODYTMAX**VEXPO  
                      !Total bone volume at TMAXAGE (L) 
TVBONETMAX=.2*VBONETMAX 
                      !Trabecular bone volume at CMAXAGE (L) 
 
CONSTANT WCON=.0290 
WBONEX=WCON*WBODY**WEXPO 
                      !Bone weight to CMAXAGE or TMAXAGE (kg) 
CWBONEX=.8*WBONEX     !Cortical bone weight to CMAXAGE (kg) 
TWBONEX=.2*WBONEX     !Trabecular bone weight to TMAXAGE (kg) 
 
WBONECMAX=WCON*WBODYCMAX**WEXPO 
                      !Total bone weight at CMAXAGE (kg) 
CWBONECMAX=.8*WBONECMAX 
                      !Cortical bone weight at CMAXAGE (kg) 
 
WBONETMAX=WCON*WBODYTMAX**WEXPO 
                      !Total bone weight at TMAXAGE (kg) 
TWBONETMAX=.2*WBONETMAX 
                      !Trabecular bone weight at TMAXAGE (kg) 
 
DBONE=WBONEX/VBONEX   !Bone density (g/cm3) 
 
WMARRX=.00702*WBODY**1.46 
                      !Marrow weight to TMAXAGE (kg) 
WMARRMAX=.00702*WBODYTMAX**1.46 
                      !Maximum marrow weight, at TMAXAGE (kg).  This 
model 
                      !assumes that TMAXAGE is reached first; i.e., 
that the 
                      !volume of trabecular bone and it associated 
marrow  
                      !begins to decline earlier than the volume of 
cortical  
                      !bone and its associated marrow. 
 
WMFDB=.0226*WBODY**1.23 
                      !Marrow-free dry bone weight to CMAXAGE (kg) 
WASH=.0138*WBODY**1.25 
                      !Ash weight to CMAXAGE (kg) 
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CABONE=.005236*WBODY**1.25 
                      !Bone calcium to CMAXAGE (kg) 
 
P=365.*P0/DBONE       !Permeability constant for diffusion across the 
                      !canalicule-bone interface from canalicule to 
                      !bone (cm/yr/.5E-4cm)  
R=365.*R0/DBONE       !Permeability constant for diffusion across the 
                      !canalicule-bone interface from bone to 
                      !canalicule (cm/yr/.5E-4cm) 
D=365.*D0/DBONE       !Permeability constant for diffusion within bone 
                      !(cm/yr/.5E-4cm) 
 
QCG=QC*((WBODY/(WBIRTH+WADULT+WCHILD))**.85) 
                      !Cardiac blood output (L/yr) 
 
QL=QLC*QCG            !Blood flow to liver (L/yr) 
QK=QKC*QCG            !Blood flow to kidney (L/yr) 
QW=QWC*QCG            !Blood flow to other well-perfused 
                      !tissues (L/yr)  
QB=QBONEC*QCG         !Blood flow to bone (L/yr) 
 
CONSTANT ftrab=.65    !Fraction of bone modeling or remodeling activity  
                      !associated with trabecular bone 
 
TQB=ftrab*QB          !Blood flow to trabecular bone (L/yr) 
TQBC=TQB*TBFRC/TBFR   !Blood flow to trabecular bone engaged in active 
                      !modeling during growth (L/yr) 
TQBA=TQB-TQBC         !Blood flow to trabecular bone engaged in mature 
bone 
                      !remodeling (L/yr) 
 
CQB=QB-TQB            !Blood flow to cortical bone (L/yr) 
CQBC=CQB*CBFRC/CBFR   !Blood flow to cortical bone engaged in active 
                      !modeling during growth (L/yr) 
CQBA=CQB-CQBC         !Blood flow to cortical bone engaged in mature 
bone  
                      !remodeling (L/yr) 
 
BBFR=QB/WBONE         !Specific bone blood flow rate (L/yr/kg bone) 
 
QP=QCG-(QL+QK+QW+QB)  !Blood flow to other poorly-perfused 
                      !tissues (L/yr) 
 
VBL=VBLC*WBODY        !Total blood volume (L) 
VBLWP=VBLWPC*WBODY    !Blood volume in well-perfused tissues (L) 
VBLPP=VBL-VBLWP       !Blood volume in poorly-perfused tissues (L) 
 
VL=VLC*(WBIRTH+WADULT+WCHILD)*((WBODY/(WBIRTH+WADULT& 
     +WCHILD))**.85)  !Liver volume (L) 
VK=VKC*(WBIRTH+WADULT+WCHILD)*((WBODY/(WBIRTH+WADULT& 
     +WCHILD))**.84)  !Kidney volume (L) 
VWT=VWC*(WBIRTH+WADULT+WCHILD)*((WBODY/(WBIRTH+WADULT& 
     +WCHILD))**.85)  !Total volume of well-perfused tissues (L) 
VW=VWT-(VL+VK+VBLWP)  !Volume of other well-perfused tissues (L) 
VP=WBODY-(VWT+VBONE+VBLPP) 
                      !Volume of other poorly-perfused tissues (L)  
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!**Condition for Termination of Run** 
TERMT(T.GE.TSTOP) 
 
  
!**KINETICS** 
 
 
!**Body and Bone Growth** 
RWBODY=HALF*WCHILD/((HALF+AGE)**2.)+KAPPA*LAMBDA*(WADULT**2.)*& 
      EXP(-LAMBDA*WADULT*AGE)/((1.+KAPPA*EXP(-LAMBDA*WADULT*& 
      AGE))**2.)      !Rate of change of body weight (kg/yr) 
RWBONEX=WEXPO*WCON*(WBODY**.21)*RWBODY 
                      !Rate of change of bone weight to age TMAXAGE 
(kg/yr)  
RVBONEX=1.188*.0168*(WBODY**.188)*RWBODY 
                      !Rate of change of bone volume to age TMAXAGE 
(L/yr) 
 
CONSTANT A1=4. 
CONSTANT A2=.4 
CONSTANT A3=4. 
CONSTANT CUTOFF=11. 
A4=1.57/(CUTOFF-1.) 
CONSTANT A5=.6 
CONSTANT BASE=.10 
PART1=A1*EXP(-A2*AGE) 
PART2=A3*SIN(A4*AGE) 
 
FBFR=RSW(AGE.LE.CUTOFF,BASE+PART1+PART2,BASE+(A1*EXP(-(CUTOFF*A2))& 
     +A3*SIN(A4*CUTOFF))*EXP(-A5*(AGE-CUTOFF))) 
                      !Fractional bone formation rate to TMAXAGE (1/yr) 
FBFRCMAX=RSW(AGE.LE.CUTOFF,BASE+PART1+PART2,BASE+(A1*EXP(-(CUTOFF*A2))& 
     +A3*SIN(A4*CUTOFF))*EXP(-A5*(CMAXAGE-CUTOFF))) 
                      !Fractional bone formation rate at CMAXAGE (1/yr) 
FBFRTMAX=RSW(AGE.LE.CUTOFF,BASE+PART1+PART2,BASE+(A1*EXP(-(CUTOFF*A2))& 
     +A3*SIN(A4*CUTOFF))*EXP(-A5*(TMAXAGE-CUTOFF))) 
                      !Fractional bone formation rate at TMAXAGE (1/yr) 
 
BFRCA=FBFR*CABONE     !Bone formation rate (by calcium) to TMAXAGE 
(kg/yr)  
                        
BFR=RSW(AGE.LE.TMAXAGE,FBFR*VBONEX,FBFR*VBONETMAX) 
                      !Total bone formation rate (by volume) at any age 
(L/yr) 
TBFR=ftrab*BFR        !Trabecular bone formation rate (by volume) at 
any age 
                      !(L/yr) 
CBFR=BFR-TBFR         !Cortical bone formation rate (by volume) at any 
age  
                      !(L/yr) 
 
BFRCMAX=(1.-ftrab)*FBFRCMAX*VBONECMAX 
                      !Cortical bone formation rate at CMAXAGE (L/yr) 
BFRTMAX=ftrab*FBFRTMAX*VBONETMAX 
                      !Trabecular bone formation rate at TMAXAGE (L/yr) 
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CFBFR=CBFR/CVBONE     !Fractional cortical bone formation rate at any 
age (1/yr) 
TFBFR=TBFR/TVBONE     !Fractional trabecular bone formation rate at any 
age (1/yr) 
 
RVAF=LEAD*CBFR        !Clearance of lead from blood during 
mineralization  
                      !of newly-apposed cortical bone (L/yr) 
TRVAF=LEAD*TBFR       !Clearance of lead from blood during 
mineralization  
                      !of newly-apposed trabecular bone (L/yr) 
 
BRRX=BFR-RVBONEX      !Total bone resorption rate to TMAXAGE (L/yr) 
TBRRX=ftrab*BRRX      !Trabecular bone resorption rate to TMAXAGE 
(L/yr) 
CBRRX=BRRX-TBRRX      !Cortical bone resorption rate to TMAXAGE (L/yr) 
 
BRRCMAX=BFRCMAX-(1.-ftrab)*RVBONEX 
                      !Cortical bone resorption rate at CMAXAGE (L/yr) 
BRRTMAX=BFRTMAX-ftrab*RVBONEX 
                      !Trabecular bone resorption rate at TMAXAGE 
(L/yr) 
 
CONSTANT CKLOSS=.003 
CONSTANT TKLOSS=.007 
CONSTANT K1=.01 
CONSTANT K2=.3 
CONSTANT MENO=55. 
PERIMENO=RSW(AGE.LE.MENO.OR.AGE.GE.(MENO+10.),0.,K1+K1*SIN(K2*(AGE-
MENO))) 
 
CBRRO=RSW(AGE.GE.CMAXAGE,BRRCMAX+CKLOSS*CVBONE+PERIMENO,0.) 
                      !Cortical bone resorption rate after CMAXAGE 
(L/yr) 
TBRRO=RSW(AGE.GE.TMAXAGE,BRRTMAX+TKLOSS*TVBONE+PERIMENO,0.) 
                      !Trabecular bone resorption rate after TMAXAGE 
(L/yr)   
BRRO=CBRRO+TBRRO      !Total bone resorption rate after TMAXAGE (L/yr) 
 
CBRR=RSW(AGE.LT.CMAXAGE,CBRRX,CBRRO) 
                      !Cortical bone resorption rate at any age (L/yr) 
TBRR=RSW(AGE.LT.TMAXAGE,TBRRX,TBRRO) 
                      !Trabecular bone resorption rate at any age 
(L/yr) 
BRR=TBRR+CBRR         !Total bone resorption rate at any age (L/yr) 
 
CORTICAL=RSW(AGE.LT.CMAXAGE,0.,CBFR-CBRRO) 
                      !Rate of change of cortical bone volume after  
                      !CMAXAGE (L/yr) 
CVB=INTEG(CORTICAL,0.)!Net change in cortical bone volume after CMAXAGE 
(L) 
CVBONEO=CVBONECMAX*(1.+CVB) 
                      !Cortical bone volume after CMAXAGE (L) 
 
TRABECULAR=RSW(AGE.LT.TMAXAGE,0.,TBFR-TBRRO) 
                      !Rate of change of trabecular bone volume after  
                      !TMAXAGE (L/yr) 
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TVB=INTEG(TRABECULAR,0.) 
                      !Net change in trabecular bone volume after 
TMAXAGE (L) 
TVBONEO=TVBONETMAX*(1.+TVB) 
                      !Trabecular bone volume after TMAXAGE (L) 
 
CVBONE=RSW(AGE.LE.CMAXAGE,CVBONEX,CVBONEO) 
                      !Cortical bone volume at any age (L) 
TVBONE=RSW(AGE.LE.TMAXAGE,TVBONEX,TVBONEO) 
                      !Trabecular bone volume at any age (L) 
VBONE=CVBONE+TVBONE   !Total bone volume at any age (L) 
 
MEUNIERF=.54*TVBONE   !Definition for plotting against Meunier  
                      !et al. (1973) data for females 
MEUNIERM=.38*TVBONE   !Definition for plotting against Meunier  
                      !et al. (1973) data for males 
AARONF=.54*TVBONE     !Definition for plotting against Aaron 
                      !et al. (1987) data for females 
AARONM=.38*TVBONE     !Definition for plotting against Aaron 
                      !et al. (1987) data for males 
OSTEOF=.36*TVBONE     !Definition for plotting against Meunier 
                      !et al. (1987) data for osteoporotic females 
OSTEOM=.25*TVBONE     !Definition for plotting against Meunier 
                      !et al. (1987) data for osteoporotic males 
 
TYEARLYPC=100.*TRABECULAR/TVBONETMAX 
CYEARLYPC=100.*CORTICAL/CVBONECMAX  
YEARLYPC=100.*(TRABECULAR+CORTICAL)/(TVBONETMAX+CVBONECMAX) 
 
CWBONE=CVBONE*DBONE   !Cortical bone weight at any age (kg 
TWBONE=TVBONE*DBONE   !Trabecular bone weight at any age (kg) 
WBONE=CWBONE+TWBONE   !Total bone weight at any age (kg) 
 
CWLOSS=RSW(AGE.LT.CMAXAGE,0.,CWBONECMAX-CWBONE) 
                      !Loss in weight of cortical bone after CMAXAGE 
(kg)  
TWLOSS=RSW(AGE.LT.TMAXAGE,0.,TWBONETMAX-TWBONE) 
                      !Loss in weight of trabecular bone after TMAXAGE 
(kg)  
FRNETLOSS=(CWLOSS+TWLOSS)/(CWBONECMAX+TWBONETMAX) 
                      !Fractional total net loss in bone weight after 
TMAXAGE 
!WMARRLOSS=RSW(AGE.LT.TMAXAGE,0.,WMARRMAX*FRNETLOSS) 
                      !Loss in marrow weight after TMAXAGE (kg) 
!WMARR=RSW(AGE.LT.TMAXAGE,WMARRX,WMARRMAX-WMARRLOSS) 
                      !Marrow weight at any age (kg) 
WSKEL=RSW(AGE.LT.TMAXAGE,WSKELX,WSKELMAX-(CWLOSS+TWLOSS)) 
                      !Skeletal weight at any age (kg) 
 
VBAGEA=.0168*WBODYA**1.188 
                      !Total bone volume at age AGEA (L) 
CVBAGEA=0.8*VBAGEA    !Cortical bone volume at age AGEA (L) 
TVBAGEA=VBAGEA-CVBAGEA 
                      !Trabecular bone volume at age AGEA (L) 
 
BFAGEA=FBFR*VBAGEA    !Total bone formation rate (by volume) at age 
AGEA 
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                      !(L/yr) 
TBFAGEA=TFBFR*TVBAGEA !Trabecular bone formation rate (by volume) at 
age  
                      !AGEA (L/yr) 
CBFAGEA=BFAGEA-TBFAGEA 
                      !Cortical bone formation rate (by volume) at age        
                      !AGEA (L/yr) 
 
PROCEDURAL (CVBONEA,TVBONEA,CVBONEC,TVBONEC,CBFRC,TBFRC,CBFRA,& 
TBFRA,CRFBON,TRFBON,CBRRA,TBRRA,CBRRC,TBRRC=1,1,1,1,1,1,1,1,1,1,1,1,1,1
) 
IF (AGE.EQ.0.) GOTO BIRTH 
GOTO LATER 
LATER:CONTINUE 
IF(AGE.LT.AGEA) GOTO YOUNG 
GOTO ADULT 
YOUNG:CONTINUE 
     CONSTANT EXPO=.6 
     CVBONEA=CVBONEX*(AGE/AGEA)**EXPO 
                      !Cortical bone volume participating in adult-type  
                      !bone remodeling (L) 
     TVBONEA=TVBONEX*(AGE/AGEA)**EXPO 
                      !Trabecular bone volume participating in adult-
type  
                      !bone remodeling (L) 
     CVBONEC=CVBONEX-CVBONEA 
                      !Cortical bone volume participating in active 
bone 
                      !modeling during growth (L) 
     TVBONEC=TVBONEX-TVBONEA 
                      !Trabecular bone volume participating in active 
bone 
                      !modeling during growth (L) 
     CRFBON=(CVBONEX*EXPO/AGEA)*((1.E-33+AGE/AGEA)**(EXPO-
1.))+.8*RVBONEX 
     TRFBON=(TVBONEX*EXPO/AGEA)*((1.E-33+AGE/AGEA)**(EXPO-
1.))+.2*RVBONEX 
 
                      !Fractional rate of transfer of lead from BONEC 
to 
                      !BONEA (1/yr) 
     CBFRA=CBFR*CVBONEA/CVBAGEA 
                      !Formation rate of cortical bone participating in 
                      !adult-type bone remodeling (by volume of bone) 
(L/yr) 
     TBFRA=TBFR*TVBONEA/TVBAGEA 
                      !Formation rate of trabecular bone participating 
in 
                      !adult-type bone remodeling (by volume of bone) 
(L/yr) 
     CBFRC=RSW(CBFRA.LE.CBFR,CBFR-CBFRA,0.) 
                      !Formation rate of cortical bone participating in 
active 
                      !modeling during growth (by volume of bone) 
(L/yr)  
     TBFRC=RSW(TBFRA.LE.TBFR,TBFR-TBFRA,0.) 
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                      !Formation rate of trabecular bone participating 
in  
                      !active modeling during growth (by volume of 
bone) 
                      !(L/yr)  
     CBRRC=CBRR*CBFRC/CBFR    
                      !Resorption rate of cortical bone participating 
in 
                      !active modeling during growth (by volume of 
bone) 
                      !(L/yr) 
     TBRRC=TBRR*TBFRC/TBFR    
                      !Resorption rate of trabecular bone participating 
in  
                      !active modeling during growth (by volume of 
bone) 
                      !(L/yr) 
     CBRRA=CBRR-CBRRC        
                      !Resorption rate of cortical bone participating 
in 
                      !adult-type remodeling (by volume of bone) (L/yr) 
     TBRRA=TBRR-TBRRC        
                      !Resorption rate of trabecular bone participating 
in 
                      !adult-type remodeling (by volume of bone) (L/yr) 
GOTO TERM 
ADULT:CONTINUE 
     CVBONEC=0. 
     CVBONEA=CVBONEX 
     CRFBON=0. 
     CBFRA=CBFR 
     CBFRC=CBFR-CBFRA 
     CBRRC=CBRR*CBFRC/CBFR 
     CBRRA=CBRR 
     TVBONEC=0. 
     TVBONEA=TVBONEX 
     TRFBON=0. 
     TBFRA=TBFR 
     TBFRC=TBFR-TBFRA 
     TBRRC=TBRR*TBFRC/TBFR 
     TBRRA=TBRR 
GOTO TERM 
BIRTH:CONTINUE 
     CVBONEC=CVBONEX 
     CVBONEA=0. 
     CRFBON=0. 
     CBFRA=CBFAGEA*CVBONEA/CVBONEX 
     CBFRC=CBFR-CBFRA 
     CBRRC=CBRR*CBFRC/CBFR 
     CBRRA=CBRR-CBRRC 
     TVBONEC=TVBONEX 
     TVBONEA=0. 
     TRFBON=0. 
     TBFRA=TBFAGEA*TVBONEA/TVBONEX 
     TBFRC=TBFR-TBFRA 
     TBRRC=TBRR*TBFRC/TBFR 
     TBRRA=TBRR-TBRRC 
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GOTO TERM 
TERM:CONTINUE 
END 
 
 
!**Absorption of Lead** 
CONSTANT RFOOD1=200.  !Average rate of ingestion of lead in food 
                      !by adult pre-1970 (ug/da) 
AMT1=RFOOD1*365./1000. 
                      !Average rate of ingestion of lead in food  
                      !by adult pre-1970 (mg/yr) 
CONSTANT RFOOD2=30.   !Contemporary average rate of ingestion of lead 
                      !in food by adult (ug/da) 
AMT2=RFOOD2*365./1000. 
                      !Contemporary average rate of ingestion of lead 
                      !in food by adult (mg/yr) 
FOOD=RSW(YEAR.LE.1965.,AMT1,AMT1-(AMT1-AMT2)*EXP(.3*& 
     (YEAR-1970.))/(EXP(4.)+EXP(.3*(YEAR-1970.)))) 
                      !Rate of ingestion of lead in food by generic 
                      !adult (mg/yr) 
 
CONSTANT ROTHER=0.    !Rate of ingestion of lead from other, 
unspecified  
                      !oral sources by generic adult (ug/da) 
OTHER=ROTHER*365./1000. 
                      !Rate of ingestion of lead from unspecified oral 
                      !sources by generic adult (mg/yr) 
 
CONSTANT CWATER=0.    !Concentration of lead in drinking water (mg/L) 
CONSTANT DWATER=2.    !Rate of drinking water consumption by generic 
                      !adult (L/da) 
WATER=365.*CWATER*DWATER                  
                      !Rate of ingestion of lead in drinking water 
                      !by generic adult (mg/yr) 
 
RWATER=365.*DWATER*((WBODY/(WCHILD+WADULT))**.67) 
                      !Rate of drinking water consumption at any age 
                      !(L/yr) 
 
RFOODA=FOOD+WATER+OTHER 
                      !Rate of ingestion of lead from food, drinking 
                      !water, and other oral sources by generic 
                      !adult (mg/yr) 
 
CONSTANT CFMLA=.020   !Concentration of lead in infant formula or 
                      !milk (mg/L, or ppm) 
DFMLAI=365.*((WBODY-WBIRTH)**.2)/1.15 
                      !Rate of consumption of formula or milk by 
                      !infant (L/yr) (this is 0.67 L/da, or 22.6 
                      !oz/day, at age 10.5 da (WBODY=3.78), and 
                      !.98 L/da, or 33.1 oz/da, at age 97.5 da 
                      !(WBODY=5.36); the formula consumption data are 
                      !from Ryu et al., 1983) 
RFMLAI=RSW(AGE.LE.0.3,CFMLA*DFMLAI,0.) 
                      !Rate of ingestion of lead in formula or milk by 
                      !infant up to age 0.3 year (mg/yr) 
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DFMLAW=365.*((WBODYW-WBIRTH)**.2)/1.15 
                      !Rate of consumption of formula or milk by infant 
                      !at start of weaning, or 0.3 year (L/yr) 
RFMLAW=CFMLA*DFMLAW   !Rate of ingestion of lead in formula or milk by 
                      !infant at start of weaning, or 0.3 year (mg/yr)  
RFMLAB=RSW(AGE.GT.0.3.AND.AGE.LE.1.,RFMLAW-(RFMLAW/.7)*(AGE-.3),0.) 
                      !Rate of ingestion of lead in formula or milk 
                      !by baby from start of weaning to age 1 year, 
                      !when consumption of formula has become zero 
                      !(mg/yr) 
 
CONSTANT RFOOD3=0.    !Rate of ingestion of lead by baby in foods 
                      !including liquids other than milk or infant 
                      !formula at age 1 year (ug/da) 
RFOOD4=.7*365.*RFOOD3/700. 
                      !Rate of total lead ingestion by baby from food 
                      !and milk or infant formula at age 1 year (mg/yr) 
RSOLID=RSW(AGE.GE.0.3.AND.AGE.LE.1.,(AGE-.3)*365.*RFOOD3/700.,0.) 
                      !Rate of ingestion of lead by baby in foods 
                      !including liquids other than milk or infant 
                      !formula (mg/yr) 
RFOODB=RFMLAI+RFMLAB+RSOLID 
                      !Rate of total lead ingestion by baby from food 
                      !and milk or infant formula up to age 1 year 
                      !(mg/yr) 
  
 
PROCEDURAL (RFOOD=1,1) 
IF (WBODY.LE.WBODY1) GOTO LESS 
GOTO MORE 
LESS:CONTINUE 
     RFOOD=RFOODB     !Rate of ingestion of lead from solid foods and 
                      !liquids including infant milk or formula by 
                      !baby up to age 1 year (mg/yr) 
GOTO OVER 
MORE:CONTINUE 
     RFOOD=RSW(AGE.GT.1.,RFOOD4+(((WBODY-WBODY1)/WADULT)**.67)& 
     *(RFOODA-RFOOD4),0.) 
                      !Rate of ingestion of lead from food, drinking 
                      !water, and other oral sources by individual 
                      !more than 1 year old (mg/yr) 
GOTO OVER 
OVER:CONTINUE 
END 
 
 
CONSTANT CDUST=0.     !Concentration of lead in dust (ug/g or mg/kg) 
CONSTANT MDUST2=.028  !Rate of ingestion of dust by a two-year-old; 
                      !maximum intake during childhood (kg/yr; equiva- 
                      !lent to .074 g/da) 
RD=RDUST*1000./(CDUST*365.)  
                      !Rate of ingestion of dust at any age during 
                      !childhood (g/da) 
 
DFACT1=RSW(AGE.GT.0.3.AND.AGE.LE.2.,1.111758*(EXP(AGE-.3)-1.)/& 
     (.5+(EXP(AGE-.3)-1.)),0.) 
DFACT2=RSW(AGE.LE.2.,0.,1.-(EXP(AGE-2.)-1.)/(.5+(EXP(AGE-2.)-1.))) 
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RDUST=RSW(AGE.LE.2.,MDUST2*CDUST*DFACT1,MDUST2*CDUST*DFACT2) 
                      !Rate of ingestion of lead in dust at any age 
                      !during childhood (mg/yr) 
 
CONSTANT CSOIL=0.     !Concentration of lead in soil (ug/g or mg/kg) 
CONSTANT MSOIL3=.022  !Rate of ingestion of soil by a three-year-old; 
                      !maximum intake during childhood (kg/yr; equiva- 
                      !lent to .061 g/da) 
RS=RSOIL*1000./(CSOIL*365.)  
                      !Rate of ingestion of soil at any age during 
                      !childhood (g/da) 
 
SFACT1=RSW(AGE.GT.0.5.AND.AGE.LE.3.,1.089425*(EXP(AGE-.5)-1.)/& 
     (1.+(EXP(AGE-.5)-1.)),0.) 
SFACT2=RSW(AGE.LE.3.,0.,1.-(EXP(AGE-3.)-1.)/(10.+(EXP(AGE-3.)-1.))) 
 
RSOIL=RSW(AGE.LE.3.,MSOIL3*CSOIL*SFACT1,MSOIL3*CSOIL*SFACT2) 
                      !Rate of ingestion of lead in soil at any age 
                      !during childhood (mg/yr) 
 
RMOUT=RSOIL+RDUST     !Rate of ingestion of lead in soil and dust at 
                      !any age during childhood, assuming complete 
                      !bioavailability (mg/yr) 
CONSTANT DBIOAV=1.    !Fractional bioaccessability of lead from dust 
CONSTANT SBIOAV=1.    !Fractional bioaccessability of lead from soil 
 
CONSTANT RPAINT=0.    !Rate of ingestion of lead in paint at any age 
                      !during childhood (ug/da) 
PAINT=RPAINT*365./1000. 
                      !Rate of ingestion of lead in paint at any age 
                      !during childhood (mg/yr) 
 
RMOUTH=DBIOAV*RDUST+SBIOAV*RSOIL+PAINT 
                      !Rate of ingestion of lead in soil, dust, and 
                      !paint at any age during childhood, with adjust- 
                      !ment for bioavailability of lead from soil and 
                      !dust (mg/yr) 
 
IEUBKsd=RMOUTH*FRABS*1000./365. 
                      !IEUBK soil+dust uptake (ug/da) 
 
INGEST=RFOOD+RMOUTH   !Rate of total lead ingestion from food, water, 
                      !and other oral sources by individual of any 
                      !age (mg/yr) 
 
CONSTANT C4=30. 
FRABS=.60-.52/(1.+C4*EXP(-AGE)) 
                      !Fractional absorption of lead from mixed 
                      !sources in the gastrointestinal tract 
RAGI=FRABS*INGEST     !Rate of absorption of lead from the gastro- 
                      !intestinal tract (mg/yr) 
A=INTEG(RAGI,0.)      !Cumulative amount of lead absorbed from the 
                      !gastrointestinal tract (mg) 
 
IEUBKdw=FRABS*RFOOD*1000./365. 
                      !IEUBK diet+water uptake (ug/da) 
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CONSTANT RESP1=0. 
CONSTANT RESP2=0. 
RESP=RSW(WBODY.GE.15.,RESP1+RESP2*LOG(WBODY),.44+1.17*LOG(WBODY)) 
                      !Respiration rate (m3/da) 
 
CONSTANT CAIR1=.002   !Background concentration of lead in air pre-1975 
                      !(mg/m3) 
CONSTANT CAIR2=.00015 !Current background concentration of lead in air 
                      !(mg/m3) 
TIMES=EXP(YEAR-1975.)/(EXP(5.)+EXP(YEAR-1975.)) 
AIR=RSW(YEAR.LE.1975.,CAIR1,CAIR1-(CAIR1-CAIR2)*TIMES) 
                      !Background concentration of lead in air (mg/m3) 
RAIR=AIR*RESP*365.    !Rate of inhalation of background lead from 
ambient 
                      !air (mg/yr) 
 
CONSTANT CWKPL=0.     !Concentration of lead in workplace air (mg/m3)    
CIND=CWKPL*40./168.   !Time-weighted average concentration of lead in 
                      !workplace air (mg/m3) 
RIND=CIND*RESP*365.   !Time-weighted average rate of inhalation of lead 
                      !from workplace air (mg/yr) 
 
CONSTANT CAMB=0.      !Concentration of lead in ambient air from 
                      !specified sources other than background (mg/m3) 
RAMB=CAMB*RESP*365.   !Rate of inhalation of lead in ambient air from  
                      !specified sources other than background (mg/yr) 
 
INHALE=RAIR+RIND+RAMB 
                      !Total rate of inhalation of lead from all air 
                      !sources, background and specific (mg/yr) 
 
CONSTANT FRLUNG=.30   !Fractional absorption from the lung 
RALUNG=FRLUNG*INHALE  !Rate of absorption from the lung (mg/yr) 
ALUNG=RSW(INHALE.EQ.0.,0.,INTEG(RALUNG,0.)) 
                      !Cumulative amount of lead absorbed from the 
                      !lung (mg) 
 
IEUBKa=FRLUNG*INHALE*1000./365. 
                      !IEUBK air uptake (ug/da) 
 
 
!**Lead in Blood** 
HCT=RSW(AGE.LE.0.01,.52+AGE*14,HCTA*(1.+(.66-HCTA)*EXP(-(AGE-
.01)*13.9))) 
                      !Hematocrit 
PLASMA=1.-HCT         !Plasma fraction of blood volume 
 
RABL=QL*CBL+QK*CBK+QW*CBW+QP*CBP+CQBC*CCBHC+CQBA*CBDA& 
     +TQBC*TCBHC+TQBA*TCBHA+RALUNG-QCG*CB 
                      !Rate of change of amount of lead in blood 
(mg/yr) 
ABL=INTEG(RABL,0.)    !Amount of lead in blood (mg) 
CB=ABL/VBL            !Concentration of lead in blood (mg/L) 
PbB=CB*100.           !Concentration of lead in blood (ug/dL) 
 
CPLASMA=((CB-HCT*BIND-G*HCT*KBIND-PLASMA*KBIND)/(2.*(PLASMA+HCT*& 
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     G)))+(((((HCT*BIND+G*HCT*KBIND+PLASMA*KBIND-CB)**2.)& 
      +4.*KBIND*CB*(PLASMA+HCT*G))**.5)/(2.*(PLASMA+HCT*G))) 
                      !Concentration of lead in plasma (mg/L) 
PbP=CPLASMA*100.      !Concentration of lead in plasma (ug/dL) 
 
 
!**Excretion of Lead** 
GFR=RSW(WBODY.LE.11.7,708.5*(WBODY**1.3774),4391.9*(WBODY**.636)) 
                      !Glomerular filtration rate (L plasma/yr) 
CONSTANT C1=1. 
CONSTANT C2=.9 
CONSTANT C3=50. 
FRX=C1-C2/(1.+C3*EXP(-AGE)) 
QEG=FRX*GFR           !Total elimination clearance of lead from 
                      !plasma (L/yr) 
CLK=.7*QEG            !Renal clearance of lead from plasma (L/yr) 
RAKX=CLK*CBPK         !Rate of renal excretion (mg/yr) 
AKX=INTEG(RAKX,0.)    !Amount of lead excreted by the kidney (mg) 
 
CLL=QEG-CLK           !Hepatic clearance from plasma (in bile) (L/yr) 
RALX=CLL*CBPL         !Rate of hepatic excretion (mg/yr) 
ALX=INTEG(RALX,0.)    !Amount of lead excreted by the liver (mg) 
 
RAX=RALX+RAKX         !Total rate of lead excretion (mg/yr) 
AX=ALX+AKX            !Total amount of lead excreted (mg) 
 
RFEC=INGEST-RAGI+RALX !Rate of fecal excretion of lead (mg/yr) 
 
 
!**Lead in Liver** 
RAL=QL*(CB-CBL)+RAGI-RALX 
                      !Rate of change of amount (mg/yr) 
AL=INTEG(RAL,0.)      !Amount (mg) 
CL=AL/VL              !Concentration (mg/L) 
CBPL=AL/(VL*PL)       !Concentration of lead in venous plasma leaving 
                      !liver (mg/L) 
CBL=PLASMA*CBPL+HCT*CBPL*(G+BIND/(KBIND+CBPL)) 
                      !Concentration of lead in venous blood leaving 
                      !liver (mg/L) 
 
 
!**Lead in Kidney** 
RAK=QK*(CB-CBK)-RAKX  !Rate of change of amount (mg/yr) 
AK=INTEG(RAK,0.)      !Amount (mg) 
CK=AK/VK              !Concentration (mg/L) 
CBPK=AK/(VK*PK)       !Concentration of lead in venous plasma leaving 
                      !kidney (mg/L) 
CBK=PLASMA*CBPK+HCT*CBPK*(G+BIND/(KBIND+CBPK)) 
                      !Concentration of lead in venous blood leaving 
                      !kidney (mg/L) 
 
 
!**Lead in Other Well-Perfused Tissues** 
RAW=QW*(CB-CBW)       !Rate of change of amount (mg/yr) 
AW=INTEG(RAW,0.)      !Amount (mg) 
CW=AW/VW              !Concentration (mg/L) 
CBPW=AW/(VW*PW)       !Concentration of lead in venous plasma leaving  
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                      !other well-perfused tissues (mg/L) 
CBW=PLASMA*CBPW+HCT*CBPW*(G+BIND/(KBIND+CBPW)) 
                      !Concentration of lead in venous blood leaving 
                      !other well-perfused tissues (mg/L) 
 
 
!**Lead in Poorly-Perfused Tissues** 
RAP=QP*(CB-CBP)       !Rate of change of amount (mg/yr) 
AP=INTEG(RAP,0.)      !Amount (mg) 
CP=AP/VP              !Concentration (mg/L) 
CBPP=AP/(VP*PP)       !Concentration of lead in venous plasma leaving 
                      !poorly-perfused tissues (mg/L) 
CBP=PLASMA*CBPP+HCT*CBPP*(G+BIND/(KBIND+CBPP)) 
                      !Concentration of lead in venous blood leaving 
                      !poorly-perfused tissues (mg/L) 
 
 
!**Lead in Metabolically Active Region of Cortical Bone** 
CRVAFC=LEAD*CBFRC     !Clearance of lead from blood during 
mineralization 
                      !of newly-apposed cortical bone engaged in active 
                      !modeling during growth (L/yr) 
CRAFBC=CRVAFC*CPLASMA !Rate of deposition of lead in cortical bone 
engaged 
                      !in active modeling during growth (mg/yr) 
CRARBC=CBRRC*CCMC     !Rate of return of lead to blood with resorption 
                      !of cortical bone engaged in active modeling 
during 
                      !growth (mg/yr) 
CAMC=INTEG(CRAFBC-CRARBC-CRFBON*CAMC,0.) 
                      !Amount of lead incorporated into cortical bone 
                      !engaged in active modeling during growth (mg) 
CCMC=RSW(AGE.LT.AGEA,CAMC/(CVBONEC+1.E-33),0.) 
                      !Concentration of lead in cortical bone engaged 
in 
                      !active modeling during growth (mg/L) 
CRAMBC=CRARBC-CRAFBC  !Net rate of change of amount of lead in blood 
                      !perfusing cortical bone engaged in active 
modeling 
                      !during growth (mg/yr) 
CCBHC=RSW(CBFRA.LT.CBFR,CB+CRAMBC/(CQBC+1.E-33),0.) 
                      !Concentration of lead in blood leaving cortical 
bone 
                      !engaged in active modeling during growth (mg/L) 
 
CRVAFA=LEAD*CBFRA     !Clearance of lead from blood during mineraliza- 
                      !tion of newly-apposed mature cortical bone 
engaged 
                      !in remodeling (L/yr) 
CRAFBA=CRVAFA*CPLASMA !Rate of deposition of lead in the metabolically 
                      !active region of mature cortical bone engaged in  
                      !remodeling (mg/yr) 
CRARBA=CBRRA*CCB      !Rate of return of lead to blood with resorption 
                      !of mature cortical bone engaged in remodeling 
(mg/yr) 
CRAMBA=CRARBA-CRAFBA  !Net rate of change of amount of lead in blood 
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                      !perfusing the metabolically active region of 
mature 
                      !cortical bone engaged in remodeling (mg/yr) 
CCBHA=CB+CRAMBA/(CQBA+1.E-33) 
                      !Concentration of lead in blood leaving the 
                      !metabolically active region of mature cortical 
bone 
                      !engaged in remodeling (mg/L) 
CCBPHA=((CCBHA-HCT*BIND-G*HCT*KBIND-PLASMA*KBIND)/& 
     (2.*(PLASMA+HCT*G)))+(((((HCT*BIND+G*HCT*KBIND+PLASMA& 
     *KBIND-CCBHA)**2.)+4.*KBIND*CCBHA*(PLASMA+HCT*G))& 
     **.5)/(2.*(PLASMA+HCT*G))) 
                      !Concentration of lead in plasma leaving the 
                      !metabolically active region of mature cortical 
bone 
                      !engaged in remodeling 
 
 
!**Lead in Trabecular Bone** 
TRVAFC=LEAD*TBFRC     !Clearance of lead from blood during 
mineralization 
                      !of newly-apposed trabecular bone engaged in 
active 
                      !modeling during growth (L/yr) 
TRAFBC=TRVAFC*CPLASMA !Rate of deposition of lead in trabecular bone 
engaged 
                      !in active modeling during growth (mg/yr) 
TRARBC=TBRRC*TCMC     !Rate of return of lead to plasma with resorption 
                      !of trabecular bone engaged in active modeling 
during 
                      !growth (mg/yr) 
TAMC=INTEG(TRAFBC-TRARBC-TRFBON*TAMC,0.) 
                      !Amount of lead incorporated into trabecular bone 
                      !engaged in active modeling during growth (mg) 
TCMC=RSW(AGE.LT.AGEA,TAMC/(TVBONEC+1.E-33),0.) 
                      !Concentration of lead in trabecular bone engaged 
in 
                      !active modeling during growth (mg/L) 
TRAMBC=TRARBC-TRAFBC  !Net rate of change of amount of lead in blood 
                      !perfusing trabecular bone engaged in active 
modeling 
                      !during growth (mg/yr) 
TCBHC=RSW(TBFRA.LT.TBFR,CB+TRAMBC/(TQBC+1.E-33),0.) 
                      !Concentration of lead in blood leaving 
trabecular bone 
                      !engaged in active modeling during growth (mg/L) 
 
TRVAFA=LEAD*TBFRA     !Clearance of lead from blood during mineraliza- 
                      !tion of newly-apposed mature trabecular bone 
engaged 
                      !in remodeling (L/yr) 
TRAFBA=TRVAFA*CPLASMA !Rate of deposition of lead in mature trabecular 
bone           
                      !engaged in remodeling (mg/yr) 
TRARBA=TBRRA*TCMA     !Rate of return of lead to blood with resorption 
                      !of mature trabecular bone engaged in remodeling 
(mg/yr) 
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TAMA=INTEG(TRAFBA-TRARBA+TRFBON*TAMC,0.) 
                      !Amount of lead incorporated into mature 
trabecular bone 
                      !engaged in remodeling (mg) 
TCMA=RSW(AGE.LT.AGEA,TAMA/(TVBONEA+1.E-33),TAMA/TVBONE) 
                      !Concentration of lead in mature trabecular bone  
                      !engaged in remodeling (mg/L) 
TRAMBA=TRARBA-TRAFBA  !Net rate of change of amount of lead in blood 
                      !perfusing mature trabecular bone engaged in  
                      !remodeling (mg/yr) 
TCBHA=CB+TRAMBA/(TQBA+1.E-33) 
                      !Concentration of lead in blood leaving mature 
trabecular  
                      !bone engaged in remodeling (mg/L) 
 
 
!**Lead in Diffusion Region of Mature Cortical Bone** 
VTOTAL=PI*(RAD8**2.)  !Total diffusion region bone volume 
                      !(cm3 per cm canalicule length) 
F1=V1/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the first shell 
F2=V2/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the second shell  
F3=V3/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the third shell 
F4=V4/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the fourth shell 
F5=V5/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the fifth shell 
F6=V6/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the sixth shell 
F7=V7/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the seventh shell 
F8=V8/VTOTAL          !Fraction of diffusion region bone volume 
                      !in the eighth shell 
 
RDBIN=(S*L*CVBONEA/1000.)*(P*CCBPHA) 
                      !Rate of loss of lead from blood into mature 
cortical  
                      !bone by diffusion (mg/yr) 
RDBEX=(S*L*CVBONEA/1000.)*(R*CB1) 
                      !Rate of return of lead to blood from mature 
cortical 
                      !bone by diffusion (mg/yr) 
RDB=RDBEX-RDBIN       !Net rate of change of amount of lead in blood 
per- 
                      !fusing the diffusion region of mature cortical 
bone (mg/yr) 
CBDA=RSW(T.EQ.0.,0.,CCBHA+RDB/(CQBA+1.E-33)) 
                      !Concentration of lead in blood leaving the 
diffusion 
                      !region of mature cortical bone (mg/L) 
CBPDA=((CBDA-HCT*BIND-G*HCT*KBIND-PLASMA*KBIND)/(2.*(PLASMA+HCT*& 
     G)))+(((((HCT*BIND+G*HCT*KBIND+PLASMA*KBIND-CBDA)**2.)& 
      +4.*KBIND*CBDA*(PLASMA+HCT*G))**.5)/(2.*(PLASMA+HCT*G))) 
                      !Concentration of lead in plasma leaving the 
diffusion 
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                      !region of mature cortical bone 
 
RAFB=CRAFBC+CRAFBA+TRAFBC+TRAFBA 
                      !Total rate of deposition of lead with newly-
apposed  
                      !bone (mg/yr) 
RBIN=RDBIN+RAFB       !Total rate of entry of lead into bone, 
                      !formation and diffusion together (mg/yr) 
RARB=CRARBC+CRARBA+TRARBC+TRARBA 
                      !Total rate of return of lead to plasma with 
resorption 
                      !of bone (mg/yr) 
RBEX=RDBEX+RARB       !Total rate of return of lead from bone, 
                      !resorption and diffusion together (mg/yr) 
RBONE=RBIN-RBEX 
 
PCENT=100.*RBEX/(RALUNG+RAGI+RBEX+1.E-33) 
!Note that these calculations are for cortical bone alone.  It is 
assumed that 
!trabecular bone lead is in sufficiently rapid equilibrium with plasma 
lead 
!that it does not represent "historical" bone stores.  This is an 
assumption  
!only. 
  
RAB1=(S*L*CVBONEA/1000.)*(P*CCBPHA-R*CB1)-(D*CVBONEA*S1*L/1000.)*& 
     !Rate of change of amount of lead in shell 1 
                      !of cortical bone (mg/yr)  
AB1=INTEG(RAB1,0.)    !Amount of lead in shell 1 of cortical bone (mg) 
CB1=AB1/(1.E-33+CVBONEA*F1) 
                      !Concentration of lead in shell 1 of cortical 
bone (mg/L) 
 
RAB2=(D*CVBONEA*L/1000.)*(CB1*S1+CB3*S2-CB2*(S1+S2))+F2*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 2 
                      !of cortical bone (mg/yr) 
AB2=INTEG(RAB2,0.)    !Amount of lead in shell 2 of cortical bone (mg) 
CB2=AB2/(1.E-33+CVBONEA*F2)  
                      !Concentration of lead in shell 2 of cortical 
bone (mg/L) 
 
RAB3=(D*CVBONEA*L/1000.)*(CB2*S2+CB4*S3-CB3*(S2+S3))+F3*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 3 
                      !of cortical bone (mg/yr) 
AB3=INTEG(RAB3,0.)    !Amount of lead in shell 3 of cortical bone (mg) 
CB3=AB3/(1.E-33+CVBONEA*F3)  
                      !Concentration of lead in shell 3 of cortical 
bone (mg/L) 
 
RAB4=(D*CVBONEA*L/1000.)*(CB3*S3+CB5*S4-CB4*(S3+S4))+F4*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 4 
                      !of cortical bone (mg/yr) 
AB4=INTEG(RAB4,0.)    !Amount of lead in shell 4 of cortical bone (mg) 
CB4=AB4/(1.E-33+CVBONEA*F4)  
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                      !Concentration of lead in shell 4 of cortical 
bone (mg/L) 
 
RAB5=(D*CVBONEA*L/1000.)*(CB4*S4+CB6*S5-CB5*(S4+S5))+F5*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 5 
                      !of cortical bone (mg/yr) 
AB5=INTEG(RAB5,0.)    !Amount of lead in shell 5 of cortical bone (mg) 
CB5=AB5/(1.E-33+CVBONEA*F5)  
                      !Concentration of lead in shell 5 of cortical 
bone (mg/L) 
 
RAB6=(D*CVBONEA*L/1000.)*(CB5*S5+CB7*S6-CB6*(S5+S6))+F6*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 6 
                      !of cortical bone (mg/yr) 
AB6=INTEG(RAB6,0.)    !Amount of lead in shell 6 of cortical bone (mg)  
CB6=AB6/(1.E-33+CVBONEA*F6)  
                      !Concentration of lead in shell 6 of cortical 
bone (mg/L) 
 
RAB7=(D*CVBONEA*L/1000.)*(CB6*S6+CB8*S7-CB7*(S6+S7))+F7*(CRAFBA& 
      -CRARBA+CRFBON*CAMC) 
                      !Rate of change of amount of lead in shell 7 
                      !of cortical bone (mg/yr) 
AB7=INTEG(RAB7,0.)    !Amount of lead in shell 7 of cortical bone (mg)  
CB7=AB7/(1.E-33+CVBONEA*F7)  
                      !Concentration of lead in shell 7 of cortical 
bone (mg/L) 
 
RAB8=(D*CVBONEA*L/1000.)*(CB7*S7-CB8*S7)+F8*(CRAFBA-CRARBA& 
     +CRFBON*CAMC)    !Rate of change of amount of lead in shell 8 
                      !of cortical bone (mg/yr) 
AB8=INTEG(RAB8,0.)    !Amount of lead in shell 8 of cortical bone (mg)  
CB8=AB8/(1.E-33+CVBONEA*F8)  
                      !Concentration of lead in shell 8 of cortical 
bone (mg/L) 
 
CAB=AB1+AB2+AB3+AB4+AB5+AB6+AB7+AB8+CAMC 
                      !Total amount of lead in cortical bone (mg) 
CCB=CAB/CVBONE        !Concentration of lead in cortical bone (mg/L) 
CCMFDB=CAB/(.8*WMFDB) !Concentration of lead in marrow-free dry 
cortical  
                      !bone (mg/L) 
 
RTAB=TRAFBA+TRAFBC-TRARBA-TRARBC 
                      !Rate of change of amount of lead in trabecular 
bone (mg/yr) 
TAB=INTEG(RTAB,0.)    !Total amount of lead in trabecular bone (mg) 
TCB=TAB/TVBONE        !Concentration of lead in trabecular bone (mg/L) 
TCMFDB=TAB/(.2*WMFDB) !Concentration of lead in marrow-free dry 
trabecular  
                      !bone (mg/L) 
 
AB=CAB+TAB            !Total amount of lead in bone (mg)  
CBONE=AB/VBONE        !Average concentration of lead in bone (mg/L) 
CSKEL=AB/WSKEL        !Average skeletal lead concentration (ug/g) 
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CBONEppm=AB/WBONE     !Average bone lead concentration (ug/g, or ppm) 
CMFDBppm=AB/WMFDB     !Average lead concentration per unit weight 
                      !of marrow-free dry bone (ug/g, or ppm)  
 
 
!**Balances** 
FLOW=QCG-(QL+QK+QW+QP+QB) 
VOLUME=WBODY-(VL+VK+VW+VP+VBL+VBONE) 
BURDEN=AL+AK+AP+AW+ABL+AB 
MASS=A+ALUNG-(AX+BURDEN) 
 
 
END                   !Of Derivative Section 
 
 
END                   !Of Dynamic Section 
 
 
END 
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Appendix B (PBPK CMD procedures) 
 
PROCED MALE !Procedure to set default lead kinetic parameters for a male (from 
O'Flaherty) 
SET LEAD=15000., HCTA=.46, WCHILD=23., WADULT=50., HALF=3., 
CUTOFF=11. 
SET LAMBDA=.0095, KAPPA=600., AGEA=25., RESP1=-15., RESP2=6.88, K1=0. 
SET P0=.01 
END 
 
 
PROCED NHANES  !Sets default exposure parameter values to achieve  
!  a blood lead of approximately 2 ug/dL in the year 2000  
SET AGE0=0., RFOOD1=100., RFOOD2=2., CAIR2=.0003, CWATER=.001, 
ROTHER=0. 
SET CDUST=40., CSOIL=40., CWKPL=0., CAMB=0., RFOOD3=5., CFMLA=.020 
SET CAIR1=.00125, DWATER=0.8 
END 
 
PROCED SEATL2 
MALE 
SET AGE0=0., YOB=1990., RFOOD1=100., RFOOD2=22., CWATER=.0037, 
ROTHER=0. 
SET CDUST=17., CSOIL=17., CWKPL=0., CAMB=0., RFOOD3=5., CFMLA=.0065 
SET CAIR1=.00125, CAIR2=5E-6, DWATER=1.0 
END 
 
PROCED T1 
SEATL2 
SET TSTOP=5. 
START 
END 
PROCED T2 
SET CWATER=0.006, TSTOP=5.8, NRWITG=.T. 
CONTIN 
END 
PROCED T3 
SET CWATER=0.0037, TSTOP=6.0 
CONTIN 
END 
PROCED T4 
SET CWATER=0.006, TSTOP=6.8 
CONTIN 
END 
PROCED T5 
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SET CWATER=0.0037, TSTOP=20., NRWITG=.F. 
CONTIN 
END 
 
 
 










