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According to inform ation from  T exas Commission 
on Environmental Quality (TCEQ), th e Protective 
Concentration Level (PCL) for Pb is 50 0 ppm.  This 
PCL is designed to be protective for long-term expo-
sure (350 day s/year for 3 0 y ears) from incidental 
ingestion, in halation, der mal contact with soil, and 
ingestion of vegetables grown in the s oil.  Lo ng- or 
short-term exposure to  this concentration in  the soil  
would not b e expected to result i n a dverse health 
effects, even to sensitive members of the population 
(TCEQ, 2009). 

 

Why is Pb a concern at al l?  The primary  con-
cern is if we ingest or inhale it.  Lead h as no known 
physiologically relevant role in t he body. The  toxic-
ity of  lead c omes fro m its abilit y t o s ubstitute for 
other bi ologically im portant m etals, m ost notabl y 
calcium (Ca2+), iron (Fe 2+), and zinc ( Zn2+).  These  
act a s cofa ctors in many enzy matic reactions. Lead 
is able to bind to and interact with many of the same 
enzymes a s these metals but, due to its differing 
chemistry, does not properly  function as a cofactor, 
thus interfering with the e nzyme's ability to catalyze 
its normal reaction(s).  It is rem oved from the bod y 
extremely slowly, m ainly through urine, causing 
accumulation in the tissues. Approxim ately 95% of 
the absorbed lead is depo sited as a lead phosphate  
complex in the bones (Trace El ement and Micronu-
trient Unit).  Some potential  sy mptoms of chronic 
lead poisoni ng incl ude neurological, kidne y, and 
reproductive problems and  anemia (Eisinger, 1982).    
Lead poisoning is nothin g to pla y with, so if y ou 
believe that you have Pb  poisoning, seek proper  
medical attention as soon as possible.  

         In the spring of 2009, the New York Times 
(May 13, 2009) and the Austin Statesman (May 23, 
2009) pri nted articles discussing the potential for 
lead (Pb) in garden soils around our homes.  This 
bulletin gives you inf ormation about t he potential  
for Pb to be in the soil around your homes and if it is 
a potential pr oblem for us and our chi ldren, or pets 
and animals. 
 

         Lead is a naturally occurring element in soils.  
The common concentration range f or Pb in soils is  
from 2 to 200 m illigram per kilogram (m g/kg) or 
parts per million (ppm) on a mass to mass basis with 
an average of  10 ppm  (Lindsay, 1979).  A resear ch 
project evaluating m etal concentrations in 1 00 soils 
(three soil depths per soil for 300 soil samples) from 
seven Natural Regions of Texas was conducted in  
1997 and 1 998 (Frybarger, 1998).  T he Natural Re-
gions represented in the study were East Texas Tim-
berlands, Cla ypan, Coast Prairie, Edw ards Plate au, 
Grand Prairie, Blackland Prairie, and Central Basin  
(Figure 1).  The sa mples were collect ed by USDA 
Natural Re sources Conservation Service (NRCS)  
and Texas A griLife Rese arch from  ab out 1980 to 
1997 f or the county soil s urvey reports .  The sites 
where the soi l samples were collected were in rural  
areas such as pastures, forests, and c ropped f ields 
away from  major highway s.  The research showe d 
that the average concentration of Pb was 14 pp m 
with a range of 2 to 33 ppm.  So, what is considered 
a high co ncentration of P b?  Accordin g to  the US 
Environmental Protection Agency  and the US De-
partment of Housing and  Urban Development, it is 
advised, but not required, to remediate the soil if the  
Pb concentra tion exceeds 400 ppm  where children 
play and 1,200 ppm anywhere else. 
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“How do I Determine if I Have a Problem with Lead in My Soil?”  
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lower the num ber, the stronger the acidit y.  Con-
versely, num bers above 7 are basic with 14 being  
the m ost alkaline.  This is so mewhat counterintui-
tive in that it appears back wards.  Most plants per-
form best if the soil pH is near neutral to slight ly 
acid.    The pH plays a vital role in the ability of Pb 
to be taken up by  plants.  The more acid (less than 
pH 7) the soil is, the higher the potential for Pb to 
be taken up by plants and vice-versa, the more alka-
line (pH grea ter than 7) the soil is, the less the po-
tential for Pb to be taken up by plants. 
 

       The fourth question is “Was this home site 
within 50 feet of an interstate highway or very 
busy highway before 1990?”  If the answer is no, 
there probably is n ot a pro blem.  The fifth question 
to ask is “What kind of plants am I growing in 
my garden?”  The poten tial Pb probl em depends 
on where on the plant the fruiting bo dy grows and  
the type of fruiting body. 

There are  tw o major w ays that Pb co ntaminated 
soils around homes prior to 1990.  One was through 
Pb based paints used prior to 1978 chipping off the 
home and becoming incorporated into the soil.  The 
other way was to live within 50 feet  

     “So, how do I know if I have a potential Pb 
problem?”  The first question to a nswer about 
whether y our garden soil might have h igher con -
centrations of Pb in it is “When was my home 
constructed?”  Hom es build before 197 8 and  
made mainly of painted wood or sidi ng exhibit the 
highest p otential for having h igher t han norm al 
levels of Pb in the soil .  Lead was rem oved fro m 
paint in 1978, thus hom es built after t his y ear or  
brick homes, should not have had paint containing 
Pb used on the m.  The second question is “Where 
is my garden located?”  If it is outsi de the drip 
line of the roof and about 15 to 20 feet away  from 
that drip line, there probably is not a problem.  The 
third question to answer is “What is the pH of my 
soil?”  If the pH is 7 or greater, there probably is  
not a pro blem.  Basically, pH is a simple num ber 
system devised to represent the acidity or alkalinity 
of a given substance expressed in a range from 0 to 
14 with 7 being neutral.  The main thing to remem-
ber is that numbers below 7 are acid; therefore, the  

Figure 1.  Natural regions of Texas 

of a very busy highway, such as an Interstate High-
way, prior to 1970 when tetraethy l lead was taken  
out of our gasoline.  Lea ded gasoline was co m-
pletely phased out by 1990. 
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Answers to the Questions 

Let’s take each of the situations listed above 
and develop a process. 

 

      If your home was constructed before 1978, was 
painted, and the garden is within the drip line of the 
roof plus about 15 to 20 feet, the best solutio n is to 
move the garden outside this boun dary an d there 
should not be a problem. 

 

If y ou have soils with pH values less than 7, 
and your home was built before 1978, and painted, 
then there is a potential to have elevated Pb levels.  
Generally across Texas, most soils east of Interstate 
45 have pH values less than 7.  Between Interstate  
45 and 35 pH values are above and below pH 7 and 
west of Interstate 35, they  are usually  7 or above.  
However, there are always exceptions.  Agricultural 
limestone ca n be used to raise the pH  of the soil.  
However, before lim estone is added,  be sure t o 
know the pH requirements of your crop and  how  
much limestone to apply.  For instance, acid loving 
plants such as blue berries and azalea s do not re-
quire limesto ne until a pH 5.2 or less.  However,  
most other crops range fro m 5.8 (m ost of the n on 
legume plants) to 6.2 (le gumes) before lim estone 
would be recommended.  A soil test report from  an 
agriculture soil testing laboratory usually contains a 
liming requirement to help  determine how much is 
needed. 

 

  If your garden is within 50 feet of a major 

“What do I do if I Have a Potential Problem with Lead?” 
      The first thing is to collect a representative soil 
sample and send it to a National En vironmental 
Laboratory Accreditation Conference  (NELAC)  
accredited soil environm ental laboratory for analy -
sis for total Pb.  These types of laboratories can be 
found usually i n the  Yellow Pages under 
“Laboratories – Analy tical” or there is a listing on 
the TCEQ  website h ttp://www.tceq.state.tx.us/
assets/public/compliance/compliance_support/qa/
txnelap_lab_list.pdf un der “Solid and Chemicals”.  
This soil test will usually  cost about $40 per sam -
ple.  To dete rmine the amount of nutrients needed  
for the plants in your ga rden, you sh ould use an 
agricultural soil testing laborator y, not  an envir on-
mental soil testing laboratory .  The routine soil test 
of most agricultural  

highway b uilt before 19 70, t he best protection  
would be to move the garden farther away.  T his 
assumes that your yard is large enough to m ove at  
least 50 feet away  from  the side of the road.  The 
traffic on neighbor hood streets is not sufficient to 
cause Pb contamination. 

 

If you are growing vegetables that grow in or on 
the soil such as potatoes, carrots,  cucu mbers, 
squash, etc. the best thing is to wash  the m thor-
oughly to get as much of the soil off  as possible and 
then peel the  vegetable to re move any  soil residue.  
If the frui ting b ody gr ows above t he soil such as 
tomatoes, pe ppers, beans, egg plant, e tc. these ar e 
probably safe to eat after a thor ough washing.  If  
you are growing leafy  vegetables suc h as leaf let-
tuce, spinach, collard gre ens, m ustard greens, etc.,  
then you definitely need to test y our soil and make 
sure that the levels of Pb are below elevated concen-
trations.  Studies have shown that plants accu mulate 
Pb in their vegetative portion, i.e. ste ms and leaves,  
but not i n t he fruiting bodies.  We suggest that if 
you have pH levels less than 7 and total Pb concen-
tration exceeding 400 ppm or the pH is greater than  
7 and the total Pb concentration exceeds  1,200 ppm, 
that you move your garden to another area or reme-
diate the soil (see below).  We also suggest that if 
the total Pb is greater than 400 ppm  that you not let 
children play in the area no matter whether the soil  
pH is less than or greater than 7. 

laboratories will cost about $10 to $15.  The state 
soil testing laborator y is the Texas AgriLife Exten-
sion Service Soil, Water and Forage Testing Labora-
tory located at Texas A& M University in College  
Station, TX.  The routine soil test is $10 and in-
cludes pH, salinit y/electrical conductivity, nitrogen, 
phosphorus, potassiu m, calcium, magnesium, so-
dium and sulfur.  For more information, please go to 
the website, http://soiltesti ng.tamu.edu, or call 979-
845-4816.  There are numerous other agricultural 
soil testing laboratories a cross the stat e and nation 
that can also be used.  Always contact the laboratory 
first to m ake sure if there are any special sa mple 
collection techniques, containers required to store 
and ship the  soil sam ples, and if the re is a ti me 
frame that the analyses must be started. 

“If I have determined that there is a potential for higher than normal 
concentrations of Pb, what do I do next?”   
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The soil can be remediated several ways.  You 
can build a raised bed that is at lea st 12 inches  
above the native soil.  Provided the s oil has a Pb  
concentration below 120 0 ppm , y ou can add agri-
cultural limestone to raise the pH above 7, alway s 
being mindful of the crop y ou are growing as dis-
cussed above.  The soil  can be removed to 12 
inches and re placed with new “top soil”. This will  
be the most costly because the soil re moved may 
have to go to a disposal site that receives Pb con-
taminated soi l. You will need to contact TCEQ to  
determine this (see information below).  
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        For additional information or questions you might have, please contact Dr. Sam Feagley at 
sfeagley@ag.tamu.edu or 979-845-1460.  Contact information for TCEQ Toxicology Division is 
(toll-free) 1-877-992-8370 and for approved disposal locations TCEQ Waste Classification Group 

Another pote ntial is to phy toremediate the soil.   
This is done  with leafy vegetables as mentioned 
above.  T hese plants are metal accu mulators and 
would need t o be harvested and thrown  away , not  
put in a compost pile.  We suggest soil testing after 
each y ear to determine when the Pb level has de-
creased below the desire concentration.  Phy torem-
diation will require several years, depending on the 
initial total Pb concentration in the soil. 




