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DATE    September 30, 2013 

 

PREPARED BY   Michael Stroh 

Missouri Department of Natural Resources 

 

SITE     Shapiro Brothers Salvage Site 

Jefferson County 

 

EPA ID   MON000706345 

 

C.A. NUMBER   V997381-07   

 

1.0  INTRODUCTION 

The Missouri Department of Natural Resources (department), through a Cooperative Agreement with 

the U.S. Environmental Protection Agency (EPA), conducted Phase I of a Site Reassessment (SR) at 

the Shapiro Brothers Salvage Site in Jefferson County, Missouri.  The purpose of this investigation 

was to determine the need for a Removal Action. 

The department held a public meeting to present findings of the Site Inspection/Removal Site 

Evaluation CERCLA investigation and gather public feedback on May 9, 2013 in Crystal City.  

Based on concerns expressed at the public meeting, the department conducted soil sampling at 

commercial properties located near the Shapiro facility as Phase I of an SR investigation, and 

planned to conduct ambient air sampling as part of a Phase II SR Investigation. The scope of the 

Phase I SR Investigation included sampling of soil and dust of nearby commercial properties.  Phase 

I of the SR investigation was initiated on June 1, 2013 and included sampling events on June 13, 

June 28, and August 22, 2013.  A later Phase II of the SR Investigation was initially planned which 

would have consisted of ambient air monitoring at locations near the facility and from background 

locations to further assess the air exposure pathway.  However, for reasons cited later in this report, 

the Phase II sampling has been suspended. 
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2.0       SITE DESCRIPTION 

2.1 Location 

The site is located at the intersection of 9
th
 and Delmar east-central Festus, MO.  It is a rectangular 

15-acre area, oriented primarily north-south, along the boundary that separates Festus and Crystal 

City, MO (Figure 1). 

2.2   Description 

The site is the location of an unpaved, metal scrap processing and recycling facility in operation 

since 1946. Prior to September of 2011, the site was owned and operated as Shapiro Brothers 

Salvage, a family-owned salvage company.  In September 2011, the site was purchased by M.W. 

Recycling, LLC, a wholly owned subsidiary of PSC Metals Inc. which is owned by Icahn Enterprises 

L.P.  The scrap yard is located in a mixed residential/commercial land use area.  A preschool is 

located approximately 200 feet east of the facility.  Access to the facility is limited to northern and 

southern gated entrances, with the remainder surrounded by fencing or concrete block walls.  Storm 

water generally flows toward the southeast entering an unnamed tributary to Plattin Creek which 

flows along the facility’s eastern boundary. 

2.3   History/Previous Investigation 

The site came to the departments’ attention in the fall of 2011 following complaints made to the City 

of Festus by residents living near the scrap yard regarding the dust created at the facility and by 

trucks hauling material in and out of the facility.  The department subsequently conducted a series of 

investigations including a RCRA facility inspection, a CERCLA Abbreviated Preliminary 

Assessment, and a Site Inspection/Removal Site Evaluation (MDNR, 2011; MDNR, 2012a; MDNR, 

2012b).   
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2.3.1 RCRA Facility Inspection 

The department conducted a facility inspection in September 2011 and identified violations of 

hazardous waste management and clean water laws at the facility.  Several waste streams were being 

managed and disposed as a solid waste without having been properly characterized as such.  Storm 

water runoff sampling documented levels of facility-related heavy metals in surface water at levels 

exceeding the Missouri Water Quality Standards.   

The department has negotiated an Abatement Order on Consent (AOC) (in draft) with MW 

Recycling LLC to conduct periodic waste characterization analysis, pay penalties for violating 

Missouri Clean Water Laws, and institute measures to prevent future releases of heavy metals in 

storm water runoff.  Measures planned by M.W. Recycling, LLC to address storm water include 

installation of a storm water detention system and pavement of facility areas that are traversed by 

truck traffic entering and leaving the facility.  The pavement is expected to prevent truck track-out of 

contaminated soil from the facility and reduce fugitive dust emissions. 

2.3.2 Site Inspection/Removal Site Evaluation 

An SI/RSE Investigation was initiated to assess potential risks to human health and the environment 

posed by facility activities.  The SI/RSE documented releases of lead from facility activities to soil at 

15 nearby residences at levels above 400 mg/kg (MDNR, 2012b).   The department has negotiated a 

second AOC (in draft) with M.W. Recycling, LLC requiring the facility to conduct yard cleanups and 

indoor dust cleanups at these 15 properties, sample at additional yards to further define the extent of 

contamination, and to conduct additional yard cleanups if warranted.   The yard and indoor dust 

cleanups and additional sampling are described in documents prepared by M.W. Recycling, LLC 

consultants (AMEC, 2013a, 2013b and 2013c).  Cleanup work is expected to begin in the fall of 

2013.  
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3.0 WASTE CHARACTERISTICS 

3.1 Lead - Properties and Toxicity 

Information in this section was taken from the Toxicological Profile for Lead (ATSDR, 2007).   Lead 

is a naturally occurring bluish-gray metal found in small amounts in the Earth’s crust.  It has no 

characteristic taste or smell.  Lead has many uses, the most important in production of some types of 

batteries.  It is also used in ammunition and ceramic glazes.  Some chemicals containing lead, such 

as tetraethyl lead and tetramethyl lead, were once used as gasoline additives to increase octane rating. 

 Other chemicals containing lead are used in paint.  The amount of lead added to paints and ceramic 

products, caulking, gasoline, and solder has been reduced in recent years to minimize lead’s harmful 

effects on people and animals.  It is used in large variety of medical equipment (radiation shields, 

fetal monitors, and surgical equipment).  Lead is also used in scientific equipment (circuit boards for 

computers and other electronic circuitry) and military equipment (jet engine turbine blades, military 

tracking systems).  Most lead used by industry comes from mined ores (primary) or from recycled 

scrap metal or batteries (secondary).  Human activities have spread lead and substances that contain 

lead to all parts of the environment.  Lead is in air, drinking water, rivers, lakes, oceans, and soil. 

 

The effects of lead are the same whether it enters the body through breathing or swallowing.  The 

main target for lead toxicity is the nervous system, both in adults and in children.  Long-term 

exposure of adults to lead at work has resulted in decreased performance in some tests that measure 

functions of the nervous system.  Lead exposure may also cause weakness in fingers, wrists, or 

ankles.  Some studies in humans have suggested that lead exposure may increase blood pressure, but 

the evidence is inconclusive.  Lead exposure may also cause anemia; a low number of blood cells. 

The connection between the occurrence of some of these effects (e.g., increased blood pressure, 

altered function of the nervous system) and low levels of exposure to lead is not certain.  At high 

levels of exposure, lead can severely damage the brain and kidneys in adults or children.  In pregnant 
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women, high levels of exposure to lead may cause miscarriage.  High-level exposure in men can 

damage the organs responsible for sperm production. 

 

Children are more vulnerable to lead poisoning than adults.  A child who swallows large amounts of 

lead may develop blood anemia, severe stomachache, muscle weakness, and brain damage.  If a child 

swallows smaller amounts of lead, much less severe effects on blood and brain function may occur.  

Even at much lower levels of exposure, lead can affect a child’s mental and physical growth.  

Exposure to lead is more dangerous for young and unborn children.  Unborn children can be exposed 

to lead through their mothers.  Harmful effects include premature births, smaller babies, decreased 

mental ability in the infant, learning difficulties, and reduced growth in young children.  Some of 

these effects may persist beyond childhood.  Lead is considered a hazardous substance by U.S. EPA, 

and is classified as “probably carcinogenic to humans” by the International Agency for Research on 

Cancer. 

4.0 CONCEPTUAL SITE MODEL 

Elevated levels of arsenic, cadmium, copper, lead, nickel, and zinc have been measured in surface 

and shallow subsurface soils at the facility.  These same metals have also been measured in solids 

collected from the truck washing station near the facility entrance and in street sweepings samples 

collected from residential roads adjacent to the facility.  Based on a comparison of the concentrations 

measured relative to common screening benchmarks, it is clear that the primary contaminant of 

concern for the site is lead.  Levels of lead exceeding 37,000 mg/kg have been measured in surface 

soil at the facility, and concentrations up to 4,800 mg/kg have been measured in street sweepings 

collected from adjacent residential streets.  Truck track-out material collected directly from Vine 

Street as part of this investigation documented a lead level of 7,480 mg/kg.  These levels far exceed 

most screening benchmarks for lead in residential yards which are in the range of 260-400 mg/kg. 

Site-related contaminants may have been released in a number of ways.  Fine particulates from 

contaminated soils disturbed at the facility or from the material processing activities themselves 
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could be transported off-site via wind during operations at the facility.  Contaminated soils clinging 

to trucks leaving the facility could be released to roadways in residential areas where it could be 

transported as dust, or with runoff following rain events.  This mechanism of release may have been 

significantly reduced since the installation of the truck washing station at the south entrance and the 

initiation of street sweeping, but historical releases via this mechanism would have been likely, and 

more recent information indicates that the facility is not consistently using the truck wash.  

Contaminated facility soils transported and released to roadways could be ground down into fine 

particulates through subsequent truck traffic.  Fine particulates could then be deposited on yard soil 

or on various exterior surfaces, or be transported into residences through open windows or via 

tracking in on shoes or other means.   

The facility is located directly across from residential housing to the east, west, and south.  Residents 

could be exposed to contaminated particulates through direct contact with contaminated yard soil, 

dust on surfaces, or inhalation of particulates in ambient air.Contaminants deposited on residential 

yard soils through air deposition would be expected to show a spatial pattern with higher 

concentrations nearer to the facility or haul road, and this pattern of contamination was documented 

as part of the 2012 SI/RSE Investigation.   

Lead poses some unique challenges since it may also be present near residential structures due to 

past use of lead paint, and near roadways due to fallout from vehicle exhaust during the period when 

leaded fuel was used.  It has been suggested by M.W. Recycling, LLC that lead smelter slag waste 

may have been used in the past as road base or for traction control on streets of the City of Festus and 

Crystal City in the winter.  All of these other potential regional sources of lead contamination in yard 

soils would be expected to exhibit a similar spatial pattern and concentration range both at residences 

near the Shapiro facility and at residences slightly further away, beyond the influence of the facility.   

Background residence and city park soil sampling conducted during the SI/RSE Investigation 

discounted these as other significant lead sources showing that lead concentrations in yards and parks 

further from the Shapiro facility, where these other regional sources would be expected to be active, 
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have lead concentrations far below those levels measured in yards near the facility.  Based on the 

SI/RSE findings, the department considers lead contamination in soil at residences and commercial 

properties near the Shapiro facility and along haul roads leading into and out of the facility to be 

attributable to facility activities.  

5.0 WASTE SOURCE SAMPLING 

5.1 Soil Sampling at Facility 

Soil sampling was conducted previously at the facility and is described in the RCRA/Superfund Site 

Investigation Report (MDNR, 2012).  Lead concentrations exceeding 37,000 mg/kg have been 

documented in soil at the Shapiro Brothers Scrap Yard. 

5.2 Street Sweeper Sampling 

Samples of street sweepings collected from residential streets near the facility and from similar 

streets further away from the facility in 2011 and 2012 as part of the SI/RSE investigation 

demonstrate that road dust from streets near the facility used by haul trucks contain significantly 

higher levels of lead (up to 7,480 mg/kg) as compared with road dust from nearby streets not used by 

haul trucks (190 mg/kg). 

5.3 Track-Out Roadway Sampling 

Roadway track-out was observed by department personnel as part of this investigation (Appendix B, 

Photograph16).  During a site visit on June 28, 2013, department personnel observed trucks leaving 

the facility through the south gate without passing through the truck wash station (Appendix B, 

Photograph 15) (MDNR, 2013b).  A sample of the roadway track-out material was collected from 

Vine Street on June 28, 2013.  A second sample was collected of the roadway dust from Delmar 

Avenue a few houses south of the facility entrance.  Both samples were submitted for total lead 

analysis.  The sample from Vine Street was also submitted for TCLP lead analysis.  Results are 

summarized in Table C1.  The Delmar Avenue sample contained 1,240 mg/kg lead, and the Vine 
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Street sample contained 7,480 mg/kg lead.  TCLP analysis of the Vine Street sample resulted in 65 

mg/l lead, documenting that the roadway material is a characteristically hazardous waste. 

6.0 SOIL EXPOSURE AND AIR PATHWAYS 

6.1 Physical Conditions   

Soil conditions in the Festus/Crystal City area are discussed in a Hydrogeology Summary Report 

prepared by the department (MDNR, 2012).  The soil under the Shapiro Brothers Salvage site is the 

Menfro silt loam.  The soil, which can be up to 65 feet thick in some areas, is composed of roughly 

18 to 30 percent clay.  Menfro silt loam is acidic to neutral (pH 5.1 to 7.3) and hydraulic conductivity 

is roughly 1.4 x 10
-3
 to 4 x 10

-4
 centimeters per second (cm/sec).  Soils in the residential areas 

surrounding the facility are expected to be similar. 

6.2 Soil and Air Targets 

The Shapiro Brothers Salvage Yard facility is located in a densely populated urbanized area.  The 

population living within one mile of the facility is approximately 6,500.  The population expected to 

be most affected by releases from the facility are those residents living adjacent to it or along haul 

routes used by trucks entering and leaving the facility.  Soil sampling was conducted at these 

residences as part of the SI/RSE Investigation.  The Phase I SR Investigation focused on soil at 

commercial properties located nearest the facility. 

6.3 Sample Collection 

6.3.1 Soil Sampling at Commercial Properties 

Access was requested for sampling at ten commercial properties located nearest the Shapiro facility 

(Figure A2).  On June 13, 2013, surface soil sampling was conducted at the seven commercial 

properties where access was obtained in accordance with the Phase I Site Reassessment Sampling 

and Analysis Plan (SAP) (MDNR, 2013a).   The sampled properties were each assigned a Location 
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ID number for tracking, and these are listed in the table below. 

 

Commercial Properties Sampled in the Site Reassessment/Phase I Sampling 

Business Name/Address Location ID 

Advanced Mold and Tool, Inc., 1101 Vine Street, Festus, MO 63028 400 

Smile Learning Center LLC, 1302 Kenner St., Crystal City, MO 63019  405 

Martin Twin Town Auto Sales, 1201 &1203  N. Truman Blvd., Crystal City, MO 63019  406 

Blackwell Motors, 1223 N. Truman Blvd., Crystal City, MO 63019 403 

Crystal Clean Laundry, 1225-1231  N. Truman Blvd., Crystal City, MO 63019 404 

Joachim Platting Ambulance District, 1235 N. Truman Blvd., Crystal City, MO 63019 402 

Jones Animal Health Clinic, 1237 N. Truman Blvd., Crystal City, MO 63019 401 

At each property, unpaved areas were sampled together as one sampling unit (SU).  Photographs of 

the sampled properties are included Photos 1-12 of Appendix B.  Some properties contained gravel-

covered areas and these were sampled as a second sampling unit.  In each sampling unit, an 

incremental composite soil sample (ICS) was collected consisting of thirty 30-gram increments of 

surface soil (0-1”) collected from across the SU.   Location ID 405 was a preschool play area which 

is covered with pea gravel (Appendix B, Photographs 21-27).  At this property, the ICS consisted of 

30 increments of soil collected from just below the pea gravel at the pea gravel/soil interface.  Field 

replicates were collected at two commercial properties (Location IDs 401 and 405).  One June 28, 

2013, staff returned to Location ID 405 and collected a sample of the pea gravel dust  material.   

As described in Section 6.4, lead was detected above 400 mg/kg in the play area at Location ID 405. 
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M.W. Recycling, LLC will conduct a cleanup at this property, but requested that they be allowed to 

resample the play area after dividing it up into smaller sampling units to determine whether all 

portions of the play area require cleanup.  On August 22, 2013, department staff returned to Location 

ID 405 and collected additional ICS and in-situ XRF readings within the SUs formed by subdividing 

the play area.  MW Recycling LLC consultants conducted similar soil sampling and XRF analyses 

concurrently.  Field replicates were collected in two of the SUs at Location ID 405 during the August 

sampling event.   

A total of 21 soil samples and one rinsate blank were collected as part of the Phase I Site 

Reassessment, including field replicates.   

All samples were processed as described in the SAP and analyzed for metals by XRF.   Four of the 

21 soil samples collected and analyzed by XRF were submitted to the department’s Environmental 

Services Program’s laboratory for confirmatory analysis of lead, arsenic and cadmium.  One sample 

submitted to the lab was analyzed in duplicate to assess laboratory precision. 

6.3.2 Dust Wipe Sampling at Location ID 405 

On June 24, 2013, staff from the Department of Health and Senior Services conducted dust wipe 

sampling from inside the building and from exterior surfaces of playground equipment at Location 

ID 405.  Five wipes were collected from the floor inside the building, two from the play area 

equipment, and one field blank was collected.  The dust wipe samples were submitted to the State 

Public Health Laboratory for lead analysis.     

6.3.3 Ambient Air Sampling 

The Department submitted a list of questions to MW Recycling LLC regarding operations at the 

Shapiro Brothers facility in June 2013.  The responses indicate that the facility has discontinued the 

use of the shredder and reduced the use of torch cutting by over half (MW, 2013).  These changes 

would be expected to reduce particulate emissions from the facility.  The planned paving of all 
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facility surfaces traversed by truck traffic should further reduce particulate emission.  Further, the 

responses indicate that stainless steel materials are not cut with a torch at the facility, and no melting 

of aluminum materials occurs there.   

These findings are significant because the cutting of stainless steel has been shown to cause air 

releases of the carcinogen hexavalent chromium, and recovery of aluminum through smelting has 

been shown to release heavy metals and dioxins to air.   Based on these changes to site operations, 

the planned Phase II ambient air sampling was suspended. 

6.4 Sample Results 

Complete laboratory analytical results, chain of custodies, site sketches, sample log forms, raw XRF 

data, ProUCL output, and field notes are provided in Appendix D.  A summary of the lead results for 

the commercial properties and truck track-out material is provided in Table C1.  A summary of the 

XRF analyses on bagged soil samples is provided in Table C2.  Table C3 shows the calculations of 

area-weighted upper confidence limits (UCLs) for each commercial property.  Figure A3 provides a 

summary of the in-situ XRF analysis conducted at Location ID 405.    

UCLs were calculated using the Student’s t approach described in the ITRC Incremental Sampling 

Methodology Guidance, and calculator tools provided in that guidance (ITRC, 2012a). Data from the 

18 in-situ XRF analysis conducted at Location ID 405 in the strip of soil between the fence and the 

curb follow a near-normal distribution with a low level of skewness as shown in the histogram of 

Figure A4.  The ProUCL software program was used to calculate a 95% upper confidence limit 

(UCL) of 420 mg/kg for this sampling unit.  Data from the August 22 soil sampling conducted at 

Location ID 405 by MW Recycling LLC’s consultants were not provided to the department. 

As shown in Table C1, results for the commercial properties show elevated levels of lead in soil 

relative to background measured during the SI/RSE Investigation.  UCLs vary between 330 mg/kg 

(Location ID 403) and 1,070 mg/kg (Location ID 404).   
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Dust wipe samples collected from inside floors and from exterior playground equipment surfaces at 

Location ID 405 contained lead in varying concentrations from <20 ug/ft
2
 to 39 ug/ft

2
 (Table C1).   

6.5   Conclusions 

Based on a review of the data by the Department of Health and Senior Services, the levels of lead 

present at most of the commercial properties, while elevated above background and the EPA 

Industrial Soil Regional Screening Level of 800 mg/kg, do not pose a risk using the typical exposure 

assumptions used for commercial land use.   

Location ID 405 however is currently used as a preschool; therefore exposure assumptions for that 

property would be similar as those used at residential properties.  Lead concentrations for that 

property were compared to the 400 mg/kg criteria typically used for residential yards by EPA.  

Samples collected from all portions of outdoor play area at the preschool during both sampling 

events exceed 400 mg/kg lead, the EPA action level for lead in residential yard soils.   

Inside dust wipe sample results from the preschool were all below the 40ug/ft
2
 HUD criteria typically 

applied for floors.  There are no criteria for lead in dust on an external play equipment surface at a 

preschool. Therefore, surface wipe samples collected from the play equipment at Location ID 405 

were also compared to the HUD indoor dust criteria for floors of 40ug/ft
2
, and all results were below 

this criterion. 

7.0 DATA QUALITY ASSESSMENT 

7.1 Soil Sampling  

XRF accuracy was evaluated using control charts and standard reference materials (SRMs) 

containing known concentrations of lead as described in the Standard Operating Procedure included 

in the SAP.  Analyzer precision was evaluated by charting results from daily analysis of SRMs on a 

previously established control chart.  Results for the SRMs were generally within two standard 

deviations established as the control chart criteria for precision indicating that the analyzers were 
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operating properly (Control Chart Graphs provided in Appendix D).   

XRF precision was assessed by conducting seven replicate analyses each day on a processed soil 

sample, without manual mixing of the bag between analyses.  These results are included in Table C2. 

 Precision, measured as the percent relative standard deviation (%RSD) among the seven replicate 

analyses, was below 1.3% indicating very high precision. 

Replicate analyses were conducted on each bagged soil sample to improve the estimate of the mean 

lead concentration.  Variability, measured by %RSD between the replicate analyses, is a measure of 

both analytical precision and sample heterogeneity.  The %RSD on replicate analyses conducted on 

samples that were processed through drying and sieving varied between 0.9% and 8.3% indicating 

that the sieved samples were relatively homogenous with respect to lead concentration.  The %RSD 

for replicate analyses conducted on the truck track-out samples collected from the roadways, which 

were not sieved, was higher at 34% and 44%, indicating a higher degree of heterogeneity which is 

expected with unsieved soil samples.    

Four sets of three field replicate ICS samples were collected; three sets from Location ID 405 and 

one set from Location ID 401.  The %RSD in lead concentrations was calculated for each set of three 

field replicates as a measure of overall sampling and analysis precision (Table C2).  Calculated RSDs 

varied between 4.5% and 45%.  Higher standard deviations indicate that the lead concentration in 

some of the SUs samples is more heterogeneous and that additional increments (>30) may be 

necessary to capture the heterogeneity present.  The use of 95% UCL as the estimate of the SU mean 

protects against underestimating the true mean in these instances.  

One sample submitted to the laboratory for confirmatory lead analysis was analyzed as a lab 

duplicate to assess lab precision and sample heterogeneity.  The lead results for the duplicate lab 

analyses conducted on the ICS collected from Location ID 400, SU2 were 1,110 mg/kg and 1,030 

mg/kg with a relative percent difference of 7.5% indicating high lab precision. 
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7.2 Equipment Rinsate Blanks 

A rinsate blank was collected following decontamination of the soil sampling tools on June 13, 2013. 

 The rinse water was analyzed for arsenic, cadmium, and lead.  Lead was measured in the rinseate 

blank at 1.54 micrograms per liter (ug/l).  No other metals were detected.  Ideally no amount of lead 

would be measured in the rinseate blank.  However, the level of lead detected in the rinseate blank is 

very low and does not pose an interference or carry-over problem with the decontamination 

procedure used. 

8.0 SUMMARY AND CONCLUSIONS 

The Shapiro Brothers Salvage Site is a 15-acre metal scrap and recycling facility located in a 

residential area of Festus, Missouri.  The operation has been active since the 1940s, and is currently 

owned by MW Recycling LLC, a wholly-owned subsidiary of PSC Metals Inc. which is owned by 

Icahn Enterprises L.P.  The salvage yard is unpaved, and lead concentrations up to 37,000 mg/kg 

have been measured in facility soils.  A SI/RSE investigation completed in 2012 documented 

elevated levels of lead in surface soil of 15 residential properties located adjacent to the facility and 

along haul roads used by trucks entering and leaving the scrap yard.   

A Site Reassessment was initiated to assess lead levels in the surface soil of commercial properties 

near the scrap yard.  Seven commercial properties were sampled including one preschool.  Lead 

levels in surface soil at six of the properties were determined to be below levels of concern for 

commercial property use.  Results from the preschool were compared to lead screening levels for 

residential property use, and were found to exceed the level of concern. 

9.0 RECOMMENDATIONS 

Soil at the preschool commercial property warrants cleanup action under CERCLA.   MW Recycling 

LLC, the current owner of Shapiro Brothers Salvage, conducted a soil cleanup at the property on 

September 21 & 22, 2013 under department oversight.  The cleanup was conducted as part of an 
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Abatement Order on Consent (in draft) that also requires MW Recycling LLC to conduct soil 

cleanup at 15 residential properties, offer indoor dust cleanup at those properties and conduct further 

sampling at additional properties to further define the extent of contamination.  The residential 

cleanups are expected to begin in the fall of 2013.  The AOC also requires MW Recycling LLC to 

resample all yards where a cleanup was conducted one year following the cleanup to assess whether 

significant recontamination is occurring.   

Based on the facility’s response to department questions regarding recent changes to their operations, 

no ambient air monitoring is planned at this time.  However, should facility operations change 

significantly or should the post-residential yard cleanup resampling indicate there is an ongoing 

source of lead contamination in the vicinity, the department may initiate such monitoring in the 

future. 
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Photograph 1

Taken June 13, 2013

by Michael Stroh, DNR

Commercial Property 

Location ID 400, view 

looking northeast.  Grassy 

area and gravel lot sampled 

as separate sampling units.

Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 3

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 401, view 

looking west.  Grassy area 

south of building sampled 

together with grassy area in 

Photo 2.

Photograph 2

Taken June 13, 2013

by Michael Stroh, DNR

Commercial Property 

Location ID 401, view 

looking northeast.  Grassy 

area near Truman Blvd. 

sampled together with 

grassy area in Photo. 3.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 4

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 401. Foam, 

plastic and metal debris on 

top of a low concrete block 

retaining wall located along 

western property boundary 

adjacent to Shapiro Salvage 

yard.  

Photograph 5

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 402. Mixed 

gravel/vegetation sampling 

area along western property 

boundary adjacent to 

Shapiro Salvage yard.  

Photograph 6

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 403. Grassy 

area on western property 

boundary sampled together 

with grassy area in 

Photograph 7.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 7

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 403. Grassy 

area on eastern property 

boundary sampled together 

with grassy area in 

Photograph 6.

Photograph 8

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 404. Grassy 

area near center of property 

sampled together with 

grassy areas in Photographs 

9 &10.

Photograph 9

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 404. Grassy 

area along southwest 

boundary of property 

sampled together with 

grassy areas in Photographs 

8 & 10.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 10

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 404. Grassy 

area behind building 

sampled together with 

grassy areas in Photographs 

8 & 9.

Photograph 11

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 406. Grassy 

area along south side of 

building sampled together 

with grassy area in 

Photograph 12.

Photograph 12

Taken June, 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 406. Grassy 

area west of building 

sampled together with 

grassy area in Photograph 

11.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 13

Taken June 13, 2013 by 

Michael Stroh, DNR

Commercial Property 

Location ID 405. Daycare 

play area showing 0-1” 

depth of pea gravel beneath 

the slide.

Photograph 14

Taken June 13, 2013 by 

Sean Counihan, DNR

Scrap metal haul truck 

parked at property owned 

by M. W.  Recycling 

located at southwest corner 

of 9th and Delmar.  

Residential Location ID 

143 visible behind wood 

fence in background.  View 

looking southeast.

Photograph 15

Taken June 28, 2013 Sean 

Counihan, DNR

Truck exiting Shapiro 

facility without passing 

through the truck wash, 

then turning north onto 

Vine Street.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 16

Taken June 28, 2013 Sean 

Counihan, DNR

Trail of soil track-out 

deposits in roadway.  Vine 

Street facing south, stop 

sigh is at 9th Street.  Sample 

collected from roadway at 

this location.

Photograph 17

Taken June 28, 2013 Sean 

Counihan, DNR

Shapiro facility street 

sweeper operating on 

residential street near the 

facility.  Dust cloud can be 

observed.

Photograph 18

Taken June 28, 2013 Sean 

Counihan, DNR

Layer of dust/soil observed 

beneath vehicles parked 

along east and west sides of 

Delmar Avenue where 

street sweeper is unable to 

pass.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 19

Taken August 22, 2013 

Michael Stroh, DNR

Southeastern view of the 

Shapiro facility northern 

entrance showing soil 

track-out from trucks.

Photograph 20

Taken August 22, 

2013Michael Stroh, DNR

Eastern view of the Shapiro 

facility northern entrance 

showing soil track-out from 

trucks.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 21

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Grassy 

area between fence and 

Kenner Street.  View 

looking south.

Photograph 22

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Grassy 

area between fence and 

Kenner Street.  View 

looking east.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 23

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Main 

play area sampled as 

separate sampling unit.

Photograph 24

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Walkway 

along north side of daycare 

building leading into the 

main play area.  Sampled as 

separate sampling unit.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 25

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Southern 

portion of play area 

proposed to be covered 

with concrete.   Sampled as 

separate sampling unit.

Photograph 26

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Three 

replicate  incremental 

composite samples 

collected from walkway 

sampling unit.

Photograph 27

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Three 

replicate  incremental 

composite samples 

collected from main play 

area sampling unit.



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 28

Taken August 22, 

2013Michael Stroh, DNR

Commercial Property 

Location ID 405.  Grassy 

area between the fence and 

Kenner Street showing 

divot where an in-situ XRF 

reading was taken by 

Environmental Restoration 

personnel and  the location 

where an in-situ XRF 

reading was taken by DNR 

staff.

Env. Rest. XRF 

Reading

DNR XRF 

Reading



Photograph Log

Shapiro Brothers Salvage Site

Site Reassessment

Photograph 29

Taken August 19, 

2013Michael Stroh, DNR

Incremental composite soil 

samples collected from 

commercial properties 

being spread out to air dry 

in the laboratory.

Photograph 30

Taken August 19, 

2013Michael Stroh, DNR

Disaggregation of an air-

dried incremental 

composite soil sample prior 

to sieving in the laboratory.

Photograph 31

Taken August 19, 

2013Michael Stroh, DNR

Sieving an air-dried, 

disaggregated soil sample 

in the laboratory prior to 

XRF analysis.
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Table 1

 Summary of  Lead Results, Commercial Properties

Shapiro Brothers Salvage  Site, Jef ferson County, Missouri

XRF1
Lab 

Confirmation
DU Mean2 DU UCL3

3,630 330 --

4,880 970 1,110

150 --

290 --

130 125

5,420 340 --

2,660 160 --

9,320 310 --

5,250 130 --

404 6/13/2013 10,200 930 -- 930 1,070 -- --

6/13/2013 570 540

6/13/2013 750 --

6/13/2013 400 --

6/28/2013 1,020 190 210 190 330 -- --

6/24/2013 floor entry -- -- -- -- -- 8.6 --

6/24/2013 floor 3/4 side A -- -- -- -- -- 6.9 --

6/24/2013 floor 5's Side A -- -- -- -- -- 8 --

6/24/2013 Floor 5's Side C -- -- -- -- -- 19 --

6/24/2013 Floor 3/4 Side C -- -- -- -- -- 19 --

6/24/2013 Climber -- -- -- -- -- 39 --

6/24/2013 Slide -- -- -- -- -- 13 --

6/24/2013 Blank -- -- -- -- -- <5 --

8/22/2013 500 --

8/22/2013 650 --

8/22/2013 310 --

8/22/2013 460 --

8/22/2013 510 --

8/22/2013 490 --

8/22/2013 45 310 -- 313 480 -- --

8/22/2013 60 -- -- --

406 6/13/2013 1,100 480 -- 480 620 -- --

-- 6/28/2013 -- 7,480 9,740 -- -- -- 65

-- 6/28/2013 -- 1,240 -- -- -- -- --

All XRF data >1,000 mg/kg rounded to 3 significant digits; data <1,000 mg/kg rounded to 2 significant digits 

--

--

401 6/13/2013 1, Repl. 2

1, Repl. 3

190 340 -- --8,850

1,020

66

910 530

--

TCLP 

Lead, mg/l

--

--

--

--

5 Based on 18 in-situ XRF readings collected from surface soil across the sampling unit.

1

Truck Track-Out, 900 block Vine Street

Walkway, Repl. 1

Main Play Area, Repl. 1

"Concrete Area"

Area Between Fence & Kenner

Walkway, Repl. 2

Walkway, Repl. 3

Main Play Area, Repl. 2

Main Play Area, Repl. 3

405

490

490

780 --

                                                

Loc ID
Date Collected Sampling Unit

Area, square 

feet

Lead Concentration, mg/kg Lead 

Concentration, 

ug/ft2

2
700

1, Repl. 1

402 6/13/2013

1

400 6/13/2013

1

--
2

403 6/13/2013
1

330

390280

1, Repl. 1

1 (pea gravel)4

D
u
st
 W
ip
es

--
2

1

240

1, Repl. 2

1, Repl. 3

580 870

770

Truck Track-Out, 800 block Delmar Ave.

3 DU-wide area-weighted 95% upper confidence limit of lead concentration  calculated from field replicate samples using the Student's t method 
4 Incremental composite sample composed of 50 increments; no replicates collected.  UCL & LCL based on SD derived from 30-increment replicates collected from Loc ID 401 

1 Estimate of average lead concentration in bagged surface soil sample composed of 30 increments collected across the SU
2 DU-wide mean lead concentration; area-weighted where >1 sampling unit sampled

--

--

344� 344� 420�
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PRELIMINARY DATA

Table C2 

Table C2 Summary of XRF Lead Results From Replicate Analyses of Bagged Incremental Composite Samples Collected June 13, June 28, and August 22, 2013

Sample ID & 

Bagged Replicate 

Readings

Instrmn

t Result 

(ppm 

Pb)

Sample ID & 

Bagged 

Replicate 

Readings

Instrmnt 

Result 

(ppm 

Pb)

Sample ID & 

Bagged 

Replicate 

Readings

Instrmnt 

Result 

(ppm 

Pb)

Loc ID SU Rep Loc ID SU Rep Loc ID SU Rep

Information: 405 1 1 Information: 405 1 2 Information: 405 1 3 Information: 405 SU1

Date Analyzed Pb +/- Date Analyzed Pb +/- Date Analyzed Pb +/-

Bag reading 1 6/17/2013 562 5 Bag reading 1 6/17/2013 739 6 Bag reading 1 6/17/2013 397 4 Rep1 573.3

2 582 5 2 748 6 2 389 4 Rep2 750

3 576 5 3 763 6 3 408 4 Rep3 402.7

4 4 4 416 4

415 4 Mean 575.3

391 4 SD 173.7

Mean 573.3 Mean 750.0 Mean 402.7 n = 3

SD 10.3 SD 12.1 SD 11.9 %RSD 30.2

%RSD 1.8 %RSD 1.6 %RSD 3.0 Section 95%UCL = 868

n = 3 n = 3 n = 4  

Section 95%UCL = 591 Section 95%UCL = 770 Section 95%UCL = 417

Information: 405 Main Play Area Rep1 Information: 405 Main Play Area Rep2 Information: 405 Main Play Area Rep3

Date Analyzed Pb +/- Date Analyzed Pb +/- Date Analyzed Pb +/- Information: 405 SU Total Play Area

Bag reading 1 8/26/2013 466 5 Bag reading 1 8/26/2013 509 5 Bag reading 1 8/26/2013 509 5 Pb

2 455 5 2 526 5 2 489 5 Rep1 461

3 452 5 3 503 5 3 488 5 Rep2 514

4 472 5 4 518 5 4 477 5 Rep3 491

Mean 514.0 Mean 490.8

SD 10.1 SD 13.3 Mean 488.7

Mean 461.3 %RSD 2.0 %RSD 2.7 SD 26.6

SD 9.4 n = 4 n = 4 %RSD 5.4

%RSD 2.0 n = 3

n = 4 Section 95%UCL = 526 Section 95%UCL = 506

Section 95%UCL = 533

Section 95%UCL = 472

Information: 405 Walkway Rep 1 Information: 405 Walkway Rep 2 Information: 405 Walkway Rep 3

Date Analyzed Pb +/- Date Analyzed Pb +/- Date Analyzed Pb +/- Information: 405 SU Total Walkway

Bag reading 1 8/26/2013 486 5 Bag reading 1 8/26/2013 654 6 Bag reading 1 8/26/2013 312 4 Pb

2 519 5 2 641 6 2 305 4 Rep1 503

3 504 5 3 644 6 3 309 4 Rep2 646

4 504 5 4 644 6 4 307 4 Rep3 308

Mean 503.3 Mean 645.8 Mean 308.3

SD 13.5 SD 5.7 SD 3.0 Mean 485.7

%RSD 2.7 %RSD 0.9 %RSD 1.0 SD 169.7

SHAPIRO BROTHERS

This spreadsheet summarizes replicate XRF analyses on individual bagged soil samples and calculates  means, 

standard deviations, percent relative standard deviations and upper and lower 95% confidence limits.  Field 

Replicate data are summarized in the far right-most columns.
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PRELIMINARY DATA

Table C2 

Table C2 Summary of XRF Lead Results From Replicate Analyses of Bagged Incremental Composite Samples Collected June 13, June 28, and August 22, 2013

SHAPIRO BROTHERS

This spreadsheet summarizes replicate XRF analyses on individual bagged soil samples and calculates  means, 

standard deviations, percent relative standard deviations and upper and lower 95% confidence limits.  Field 

Replicate data are summarized in the far right-most columns.

n = 4 n = 4 n = 4 %RSD 34.9

Section 95%UCL = 519 Section 95%UCL = 652 Section 95%UCL = 312 n = 3

Section 95%UCL = 772

Information: 405 Proposed Concrete Area (15 incr. one Repl.)

Date Analyzed Pb +/-

Bag reading 1 8/26/2013 299 4

2 322 4

3 327 4 Information: 405 SU Total Proposed Concrete Area

4 305 4 Pb

Mean 313.3 mean 313

SD 13.4

%RSD 4.3

n = 4

Section 95%UCL = 329 Mean 313.0
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PRELIMINARY DATA

Table C2 

Table C2 Summary of XRF Lead Results From Replicate Analyses of Bagged Incremental Composite Samples Collected June 13, June 28, and August 22, 2013

SHAPIRO BROTHERS

This spreadsheet summarizes replicate XRF analyses on individual bagged soil samples and calculates  means, 

standard deviations, percent relative standard deviations and upper and lower 95% confidence limits.  Field 

Replicate data are summarized in the far right-most columns.

Information: 400 1 Information: 400 2

Date Analyzed Date Analyzed

Bag reading 1 6/17/2013 328 4 Bag reading 1 6/17/2013 1087 7

2 332 4 2 957 7

3 321 4 3 900 7

4 4 942 7

Mean 327.0 Mean 971.5

SD 5.6 SD 80.7

%RSD 1.7 %RSD 8.3

n = 3 n = 4

Section 95%UCL = 336 Section 95%UCL = 1066

Information: 401 1 1 Information: 401 1 2 Information: 401 1 3

Date Analyzed Date Analyzed Date Analyzed Information: 401 SU1

Bag reading 1 6/17/2013 147 3 Bag reading 1 6/17/2013 301 3 Bag reading 1 6/17/2013 130 3

2 158 3 2 281 3 2 133 3 Rep1 152.3

3 152 3 3 292 3 3 134 3 Rep2 291.3

Mean 291.3 Mean 132.3 Rep3 132

SD 10.0 SD 2.1 Mean 191.9

Mean 152.3 %RSD 3.4 %RSD 1.6 SD 86.7

SD 5.5 n = 3 n = 3 %RSD 45.2

%RSD 3.6 n = 3

n = 3 Section 95%UCL = 308 Section 95%UCL = 136

Section 95%UCL = 338

Section 95%UCL = 162

Information: 402 1 Information: 2 Information: 403 1

Date Analyzed Date Analyzed Date Analyzed

Bag reading 1 6/17/2013 328 3 Bag reading 1 6/17/2013 161 2 Bag reading 1 6/17/2013 303 3

2 344 3 2 160 2 2 310 3

3 364 3 3 164 2 3 302 3

Mean 345.3 Mean 161.7 Mean 305.0

SD 18.0 SD 2.1 SD 4.4

%RSD 5.2 %RSD 1.3 %RSD 1.4

n = 3 n = 3 n = 3

Section 95%UCL = 376 Section 95%UCL = 165 Section 95%UCL = 312

Information: 403 2 Information: 1 Information: 406 1

Date Analyzed Date Analyzed Date Analyzed

Bag reading 1 6/17/2013 147 2 Bag reading 1 6/17/2013 923 7 Bag reading 1 6/17/2013 479 5

2 153 2 2 942 7 2 476 5

3 158 2 3 912 7 3 476 5

Mean 152.7 Mean 925.7 Mean 477.0

402

404
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PRELIMINARY DATA

Table C2 

Table C2 Summary of XRF Lead Results From Replicate Analyses of Bagged Incremental Composite Samples Collected June 13, June 28, and August 22, 2013

SHAPIRO BROTHERS

This spreadsheet summarizes replicate XRF analyses on individual bagged soil samples and calculates  means, 

standard deviations, percent relative standard deviations and upper and lower 95% confidence limits.  Field 

Replicate data are summarized in the far right-most columns.

SD 5.5 SD 15.2 SD 1.7

%RSD 3.6 %RSD 1.6 %RSD 0.4

n = 3 n = 3 n = 3

Section 95%UCL = 162 Section 95%UCL = 951 Section 95%UCL = 480

Information: Loc. ID 405 Pea Gravel dust Information: Track-Out material from 800 block of Delmar Rd Information: Track-out material from 900 block of Vine St.

Date Analyzed Date Analyzed Date Analyzed

Bag reading 1 6/28/2013 149 3 Bag reading 1 6/28/2013 1018 7 Bag reading 1 6/28/2013 6031 10

2 193 3 2 836 7 2 10377 11

3 213 3 3 1852 7 3 6016 10

4 4 4

Mean 185.0 Mean 1235.3 Mean 7474.7

SD 32.7 SD 541.7 SD 2513.5

%RSD 17.7 %RSD 43.9 %RSD 33.6

n = 3 n = 3 n = 3

Section 95%UCL = 240 Section 95%UCL = 2149 Section 95%UCL = 11712
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PRELIMINARY DATA

Table C2 

Table C2 Summary of XRF Lead Results From Replicate Analyses of Bagged Incremental Composite Samples Collected June 13, June 28, and August 22, 2013

SHAPIRO BROTHERS

This spreadsheet summarizes replicate XRF analyses on individual bagged soil samples and calculates  means, 

standard deviations, percent relative standard deviations and upper and lower 95% confidence limits.  Field 

Replicate data are summarized in the far right-most columns.

Information: Loc ID 404 SU1

Precision Check Date Analyzed Pb +/-

Bag reading 1 6/17/2013 923 7

2 920 7

3 938 7

4 936 7

5 926 7

6 928 7

7 929 7

Mean 928.6

SD 6.5

%RSD 0.7

n = 7

Information: Loc. ID 405 Main Play Area Rep.3

Precision Check Date Analyzed Pb +/-

Bag reading 1 8/26/2013 486 5

2 480 5

3 474 5

4 492 5

5 484 5

6 478 5

7 490 5

Mean 483.4

SD 6.5

%RSD 1.3

n = 7
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PRELIMINARY DATA

Calculation of Weighted 95% UCLs & LCLs for a Combined Decision Unit (DU) from Several Smaller Sampling Units (SUs)

Commercial Properties

Shapiro Brothers Site, Jefferson County, Missouri

More than One Sampling Unit; Weighted Averages; No Replicates

1 3634.00 3 0.43 327.0 86.6 50.0 473.0 181.0

2 4880.00 3 0.57 972.0 86.6 50.0 1118.0 826.0

8514.00 -- -- 6 1.00 696.7 61.9 35.7 780.8 612.6

Degrees  of freedom by Welch-Satterthwaite approximation 3.70

2 5424.00 3 0.67 343.0 86.6 50.0 489.0 197.0

2661.00 3 0.33 162.0 86.6 50.0 308.0 16.0

8085.00 -- -- 6 1.00 283.4 64.7 37.4 392.5 174.3

Degrees  of freedom by Welch-Satterthwaite approximation 2.91

2 9315.00 3 0.64 305.0 86.6 50.0 451.0 159.0

5248.00 3 0.36 133.0 86.6 50.0 279.0 -13.0

14563.00 -- -- 6 1.00 243.0 63.6 36.7 329.4 156.6

Degrees  of freedom by Welch-Satterthwaite approximation 3.15

Single Sampling Unit; Not Weighted Averages; No Replicates

1 10203.00 3 1.00 926.0 86.6 50.0 1072.0 780.0

2 3 0.0

10203.00 -- -- 6 1.00 926.0 86.6 50.0 1072.0 780.0

Degrees  of freedom by Welch-Satterthwaite approximation 2.00

1 1104.00 3 1.00 477.0 86.6 50.0 623.0 331.0

2 3 0.0

1104.00 -- -- 6 1.00 477.0 86.6 50.0 623.0 331.0

Degrees  of freedom by Welch-Satterthwaite approximation 2.00

1 3 185.0 86.6 50.0 331.0 39.0

2

-- --

Degrees  of freedom by Welch-Satterthwaite approximation 2.00

Single Sampling Unit; Not Weighted Averages; Replicates Collected

Loc. ID 401 Loc. ID 405 Loc. ID 405

Replicate Number Lead, mg/kg Lead, mg/kg Lead, mg/kg laboratory

Rep 1 152 573 536

Rep 2 291 750 719

Rep 3 132 403 373

arithmetic mean 192 575 543

standard deviation 86.6 173.5 173.1

CV = SD  / mean 0.452 0.302 0.319

count (r) 3 3 3

alpha (95% = 0.05) 0.05 0.05 0.05

t(alpha, df=r-1) 2.92 2.92 2.92

Student's  t UCL 338 868 834

Student's  t LCL 46 283 251

Values  in yellow cells  are user-entered

Values  in green cells  are recommended UCLs

95% UCL 95% LCL

405 Pea G ravel Dust
185

Combined SUs Weighted by Area

Weight

Arithmetic 

M ean

SD  of 

replicates

SE

 of D U

95% LCL

406
477

Combined SUs Weighted by Area

SU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates

Arithmetic 

M ean

SD  of 

replicates

SE

 of D U 95% UCLSU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates Weight

95% UCL 95% LCL

404
926

Combined SUs Weighted by Area

Weight

Arithmetic 

M ean

SD  of 

replicates

SE

 of D U

95% LCL

403
305

133

Combined SUs Weighted by Area

SU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates

Arithmetic 

M ean

SD  of 

replicates

SE

 of D U 95% UCLSU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates Weight

95% UCL 95% LCL

402
343

162

Combined SUs Weighted by Area

Weight

Arithmetic 

M ean

SD  of 

replicates

SE

 of D U

Combined SUs Weighted by Area

SU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates

SE

 of D U 95% UCL 95% LCL

400
327

972

TABLE C3

SU Loc ID SU Area (ft
2

)

Estimate of M ean
Number of 

Replicates Weight

Arithmetic 

M ean

SD  of 

replicates
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PRELIMINARY DATA

Calculation of Weighted 95% UCLs & LCLs for a Combined Decision Unit (DU) from Several Smaller Sampling Units (SUs)

Commercial Properties

Shapiro Brothers Site, Jefferson County, Missouri

TABLE C3

Notes

DU Decis ion unit

SD Standard deviation

SE Standard errror

UCL Upper confidence limit

User-entered SD of replicates  obtained from SUs  in which replicates  were collected (see Table Cxxx)

References

ITRC. 2012. Technical and Regulatory G uidance, Incremental Sampling Methodology. February.

EPA. 2010. “ProUCL Vers ion 4.1.00 Technical G uide (Draft).”  Prepared by Singh, A. and A.K. Singh. EPA/ 600/ R-07/ 041. May. Available online at:  
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APPENDIX D 

SAMPLING AND ANALYTICAL DATA 

 



ABBREVIATED SAMPLING REPORT 
Shapiro Brothers Salvage Yard 

Jefferson County, MO

CAS Order Number:  130617008, 130618001, 130703004 

Site Information

Introduction

Field Methods:



QA/QC Samples:

Observations





Eric 

Sappington

Digitally signed by Eric Sappington 

DN: cn=Eric Sappington, o=Missouri 

Department of Natural Resources, 

ou=ESP-EER, 

email=eric.sappington@dnr.mo.gov, 

c=US 

Date: 2013.09.12 07:24:19 -05'00'





215

Bauman Dr

9th St N

12th St

V
in

e 
S
t

A
n
n
 S

t

N 11th St

Sunr
id

ge
 T

rl

Old Orchard Ln

N 10th St

13th St

M
o
o
re

 S
t

Cave Dr

M
is

s
o

u
ri A

v
e

N 
Trum

an 
B
lvd

D
elm

ar 
A
ve

K
e
nn

er 
S
t

C
rystal M

eadow 
D
r

.
Commercial Properties Identified for Sampling

Shapiro Brothers Salvage Site

9th & Delmar

Festus, Jefferson County, MO

0 140 280 420 56070

Feet

M i ss ou r i  D e p ar t m e n t  o f  

N a t u r a l  R e s o u r c e s

Division of Environmental Quality

Hazardous Waste Program

Although data sets used to create this map have been compiled by the 

Missouri Department of Natural Resources, no warranty, expressed 

or implied, is made by the department as to the accuracy of the 

data and related materials.  The act of distribution shall not constitute

any such warranty, and no responsibility is assumed by the department

in the use of these data or related materials.

Created on:  June 11, 2013 by Michael Stroh, MDNR

This map is located at M/Superfund/Shapiro Brothers/

SRCommProp.mxd

Base Map: 2007 Missouri State Leaf-Off Imagery Program.

Flight Date:  2007

Additional Layers:  Missouri Department of Transportation, U.S. Census Bureau.

Legend

Shapiro Brothers Salvage Yard Boundary

Railroad

Road Access Requested; Not Granted

Access Granted



m
ile
s

k
m

2
0
0

4
0
0































T
a

b
le

 1

 S
u

m
m

a
ry

 o
f 

L
ea

d
 R

es
u

lt
s,

 C
o

m
m

er
ci

a
l 

P
ro

p
er

ti
es

S
h

a
p

ir
o
 B

ro
th

er
s 

S
a

lv
a

g
e 

 S
it

e,
 J

ef
fe

rs
o

n
 C

o
u

n
ty

, 
M

is
so

u
ri

X
R

F
1

L
a

b
 

C
o

n
fi

rm
a

ti
o

n
D

U
 M

ea
n

2
D

U
 U

C
L

3

T
C

L
P

 

L
ea

d
, 
m

g
/l

L
o

c 
ID

D
a

te
 C

o
ll

ec
te

d
S

a
m

p
li

n
g

 U
n

it
A

re
a

, 
sq

u
a

re
 

fe
et

L
ea

d
 C

o
n

ce
n

tr
a

ti
o

n
, 
m

g
/k

g
L

ea
d

 

C
o

n
ce

n
tr

a
ti

o
n

, 

u
g

/f
t2

P
a

g
e

 1
 o

f 
1

























P
h
o
to

g
ra
p
h
1

Tr
u
ck

e
xi
ti
n
g
so

u
th

e
n
tr
a
n
ce

le
ft

(w
e
st
)
o
n
to

(9
th
S
t.
),
n
o

w
a
sh

,
th

e
n
tu

rn
in
g
ri
g
h
t
(n
o
rt
h
)
o
n
to

V
in
e
S
t.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
2

S
o
il
d
e
p
o
si
ts

le
ft

in
th

e
ro

a
d
w
a
y
(9

th
S
t.
)
b
y
tr
u
ck

s

le
a
v
in
g
th

e
fa
ci
li
ty
.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
3

Tr
a
il
o
f
so

il
d
e
p
o
si
ts

in
ro

a
d
w
a
y

(V
in
e
S
t.
fa
ci
n
g
so

u
th

,

st
o
p
si
g
n
is

9
th

.
S
t.
)
S
a
m
p
le

co
ll
e
ct
e
d
fr
o
m

th
e
se

so
il
d
e
p
o
si
ts

in
th

e
ro

a
d
.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
4

Tr
a
ck

s
in

ro
a
d

(V
in
e
S
t.
fa
ci
n
g
n
o
rt
h
)

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
5

S
tr
e
e
t
sw

e
e
p
e
r
(o
n
9
th
S
t.
)
O
p
e
ra
to

r
w
o
u
ld

st
o
p
th

e

m
a
ch

in
e
a
n
y
ti
m
e

I
w
e
n
t
b
y.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
6

S
tr
e
e
t
sw

e
e
p
e
r
fr
o
m

a
d
is
ta
n
ce

(d
u
st

cl
o
u
d
ca

n
b
e

o
b
se

rv
e
d
)

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
7

[“
M

o
n
st
e
r
Tr
u
ck

”
a
t
re
si
d
e
n
ce

th
re
e
d
o
o
rs

so
u
th

o
f

fa
ci
li
ty

o
n
w
e
st

si
d
e
(8
5
1
D
e
lm

a
r)
o
f
D
e
lm

a
r
A
ve

n
u
e
.
N
o
a
p
p
re

ci
a
b
le

so
il
in

fr
o
n
t
o
f
th

is
re
si
d
e
n
ce

.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3



P
h
o
to

g
ra
p
h
8

La
ye

r
o
f
so

il
/d

u
st

ca
n
b
e
e
n
o
b
se

rv
e
d
u
n
d
e
r
ve

h
ic
le
s
a
n
d

a
lo
n
g
e
a
st

a
n
d
w
e
st

si
d
e
s
o
f
ro

a
d
o
n
D
e
lm

a
r
A
ve

n
u
e
.

P
ic
tu

re
ta
ke

n
b
y
S
e
a
n
C
o
u
n
ih
a
n
,
6
/2

8
/2

0
1
3

















Loc ID 400

1101 Vine Street

SU2=4880 ft2

SU1=3634 ft2

SU1



Loc ID 401

1237 Truman Blvd.

SU1=8852 ft2

SU1



Loc ID 402

1235 Truman Blvd.

SU1=5424 ft2

SU2=2661 ft2



Loc ID 403

1223 Truman Blvd.

SU1=9315 ft2

SU1

SU2=5248 ft2



Loc ID 404

1225 -1231 Truman Blvd.

SU1=10203ft2

SU1

SU1



Loc ID 405

1302 Kenner St.



Loc ID 406

1201-1203 Truman Blvd.

















In-Situ XRF Analyses Conducted at Location ID 405 Between Fence and Curb

Pb, mg/kg







































RAW XRF DATA DOWNLOADS

Date Reading Time Elapsed Time 1Elapsed Time 2Elapsed Time TotalField Label 1Field 1 Field Label 2Field 2 Field Label 3Field 3 Field Label 4Field 4 Field Label 5Field 5 Pb Pb +/- As As +/- Cd Cd +/- Zn Zn +/- Cr Cr +/- Ba Ba +/- Ni Ni +/- Hg Hg +/- Fe Fe +/- Cu Cu +/- Ag Ag +/- Co Co +/- Mn Mn +/- Mo Mo +/- Rb Rb +/- Sb Sb +/- Se Se +/- Sn Sn +/- Sr Sr +/- Ti Ti +/- S S +/- Cl Cl +/- K K +/- Ca Ca +/- P P +/- Zr Zr +/- LE LE +/-

6/17/2013 #1 ####### 14.43 14.43

6/17/2013 #2 ####### 28.29 28.29 analyst stroh_1984LOC ID NA SRM 5861 SAMPLING UNIT DECISION UNIT 59 2 53 2 75 8 131 5 925 29 693 98 900 14 3 2 13478 96 3244 26 15 6 <LOD 22 245 16 <LOD 1.9 22.9 0.9 39 14 2.5 0.8 <LOD 13 117 1.6 682 110 88 2

6/17/2013 #3 ####### 42.64 42.64 analyst stroh_1984LOC ID NA SRM 4315 SAMPLING UNIT DECISION UNIT 256 4 <LOD 3 15 6 818 8 71 13 604 72 8 4 3.5 1.7 2492 25 140 4 9 5 <LOD 8 518 14 <LOD 1.6 11.5 0.6 <LOD 11 1.2 0.6 <LOD 10 283 2 <LOD 76 58 1.8

6/17/2013 #4 ####### 42.79 42.79 analyst stroh_1984LOC ID NA SRM 2586 SAMPLING UNIT DECISION UNIT 425 5 <LOD 4 9 7 317 5 349 20 1303 115 89 6 <LOD 2 49249 256 65 4 10 5 <LOD 36 872 22 2.9 1.9 51.8 1.1 <LOD 12 2.7 0.8 14 11 84 1.2 7546 171 389 3

6/17/2013 #5 ####### 42.55 42.55 analyst stroh_1984LOC ID NA SRM 2711 SAMPLING UNIT DECISION UNIT 1378 10 76 6 50 6 378 5 80 15 893 93 28 5 14 2 24063 131 122 4 <LOD 5 <LOD 24 508 16 <LOD 1.8 120.2 1.5 43 12 2.7 0.9 <LOD 10 236 2 3122 122 432 4

6/17/2013 #6 ####### 0.31 0.31 analyst stroh_1984LOC ID NA SRM 2711 SAMPLING UNIT DECISION UNIT 1171 100 <LOD 66 70 69 350 57 <LOD 168 <LOD 996 <LOD 53 <LOD 26 20511 1281 207 55 <LOD 50 272 266 398 168 <LOD 18 104 16 <LOD 128 <LOD 10 <LOD 113 191 20 3465 1362 407 38

6/17/2013 #7 ####### 42.62 42.62 analyst stroh_1984LOC ID NA SRM 2710 SAMPLING UNIT DECISION UNIT 5595 35 1577 19 15 8 4395 30 81 20 1053 124 18 6 64 5 48034 281 3499 27 50 6 <LOD 40 2155 35 10 2 121.5 1.8 40 14 8.3 1.8 <LOD 12 262 3 4416 165 341 4

6/17/2013 #8 ####### 42.15 42.15 analyst stroh_1984LOC ID NA SRM blank SAMPLING UNIT DECISION UNIT <LOD 1 <LOD 0.7 12 5 <LOD 1.1 35 10 <LOD 53 <LOD 3 1.7 1.4 20 5 <LOD 2 <LOD 4 <LOD 3 <LOD 6 <LOD 1.4 <LOD 0.4 <LOD 10 <LOD 0.5 <LOD 9 <LOD 0.4 <LOD 58 <LOD 1.1

6/17/2013 #9 ####### 42.4 42.4 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 562 5 <LOD 4 7 6 504 6 72 14 644 82 31 4 <LOD 1.8 17265 94 57 3 9 4 <LOD 20 541 15 <LOD 1.7 50.2 1 <LOD 11 <LOD 0.7 <LOD 10 134.9 1.4 2730 109 462 3

6/17/2013 #10 ####### 42.46 42.46 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 576 5 <LOD 4 13 6 485 6 55 13 727 84 28 4 3.8 1.8 16705 92 60 3 7 4 <LOD 20 592 16 1.7 1.7 48.6 0.9 <LOD 11 1.6 0.7 18 10 138 1.5 2993 112 437 3

6/17/2013 #11 ####### 42.37 42.37 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 582 5 <LOD 4 22 6 515 6 86 14 757 84 33 4 4.5 1.8 17041 93 66 3 13 4 <LOD 20 612 16 <LOD 1.7 50.4 1 <LOD 11 <LOD 0.7 <LOD 10 136.5 1.4 2937 111 440 3

6/17/2013 #12 ####### 42.47 42.47 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 739 6 <LOD 4 <LOD 6 634 7 101 15 734 86 42 5 2.4 1.9 22520 120 69 4 12 5 <LOD 23 525 16 4.2 1.7 43.6 0.9 <LOD 11 1.8 0.8 17 10 145.7 1.5 2742 113 399 3

6/17/2013 #13 ####### 42.4 42.4 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 748 7 <LOD 4 13 6 604 7 111 15 594 85 34 5 1.9 1.9 21434 116 82 4 13 5 <LOD 22 520 16 <LOD 1.7 45.5 0.9 <LOD 11 <LOD 0.8 <LOD 10 152.3 1.6 2797 112 397 3

6/17/2013 #14 ####### 42.45 42.45 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 763 7 <LOD 4 12 6 613 7 92 14 818 87 28 4 5.2 2 21561 115 71 4 13 5 <LOD 22 436 15 <LOD 1.7 44.8 0.9 <LOD 11 <LOD 0.7 18 10 139.2 1.5 2623 112 434 3

6/17/2013 #15 ####### 42.4 42.4 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 397 4 <LOD 3 <LOD 6 343 5 74 13 531 79 34 4 3.1 1.8 14163 80 47 3 5 4 19 18 424 14 2.1 1.7 45.1 0.9 <LOD 11 1.9 0.7 13 10 139.2 1.4 2405 103 396 3

6/17/2013 #16 ####### 42.43 42.43 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 389 4 <LOD 3 7 6 358 5 75 13 465 78 28 4 <LOD 1.7 14244 80 46 3 9 4 <LOD 18 401 14 <LOD 1.7 42.8 0.9 <LOD 11 <LOD 0.7 16 10 136.6 1.4 2444 103 423 3

6/17/2013 #17 ####### 42.41 42.41 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 408 4 <LOD 3 7 6 370 5 54 13 631 80 27 4 2.8 1.8 14328 81 49 3 11 4 <LOD 18 405 14 <LOD 1.7 45.3 0.9 <LOD 11 <LOD 0.7 25 10 142.5 1.5 2263 103 381 3

6/17/2013 #18 ####### 42.32 42.32 analyst stroh_1984LOC ID 400 SRM na SAMPLING UNIT 1 328 4 <LOD 3 <LOD 6 322 4 56 13 639 82 40 4 <LOD 1.7 15969 87 56 3 <LOD 4 <LOD 19 411 14 <LOD 1.7 63 1 17 11 <LOD 0.6 <LOD 10 119.7 1.3 3452 113 633 4

6/17/2013 #19 ####### 42.36 42.36 analyst stroh_1984LOC ID 400 SRM na SAMPLING UNIT 1 332 4 <LOD 3 8 6 321 4 73 13 635 81 29 4 3.3 1.7 16363 88 65 3 6 4 <LOD 19 515 15 <LOD 1.7 61.5 1 <LOD 10 <LOD 0.6 <LOD 9 118.6 1.3 3362 111 598 4

6/17/2013 #20 ####### 42.37 42.37 analyst stroh_1984LOC ID 400 SRM na SAMPLING UNIT 1 321 4 <LOD 3 <LOD 6 328 5 73 13 565 80 29 4 <LOD 1.7 15937 86 61 3 <LOD 4 <LOD 19 409 14 <LOD 1.7 63.6 1 <LOD 10 <LOD 0.6 <LOD 10 116.9 1.3 3243 110 596 4

6/17/2013 #21 ####### 30.56 30.56 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 416 5 <LOD 4 <LOD 7 365 6 96 16 488 94 33 5 6 2 14390 96 54 4 16 5 <LOD 21 429 17 <LOD 2 44.9 1.1 21 13 1.3 0.8 16 12 145.1 1.8 2497 123 409 4

6/17/2013 #22 ####### 42.45 42.45 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 415 5 <LOD 3 13 6 361 5 80 13 537 79 23 4 2.2 1.8 14249 80 46 3 11 4 <LOD 18 419 14 <LOD 1.7 46.1 0.9 <LOD 11 1.2 0.7 <LOD 10 138.2 1.4 2330 103 399 3

6/17/2013 #23 ####### 42.51 42.51 analyst stroh_1984LOC ID 405 SRM na SAMPLING UNIT 1 391 4 <LOD 3 <LOD 6 355 5 50 13 499 79 18 4 3.2 1.8 14351 81 48 3 <LOD 4 <LOD 18 372 13 <LOD 1.7 43.9 0.9 15 11 <LOD 0.7 20 10 139.5 1.5 2445 104 394 3

6/17/2013 #24 ####### 42.84 42.84 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 2 1087 9 <LOD 6 14 7 839 9 160 18 995 97 51 6 <LOD 2 29661 168 154 5 17 5 <LOD 29 307 16 6.8 1.9 18.1 0.8 <LOD 13 <LOD 0.9 24 11 279 2 1563 116 196 3

6/17/2013 #25 ####### 42.89 42.89 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 2 957 8 <LOD 6 <LOD 7 945 9 175 18 888 98 54 6 <LOD 2 28482 163 139 5 23 5 <LOD 28 261 15 7.3 1.9 19.7 0.8 <LOD 13 <LOD 0.8 68 12 247 2 2155 122 238 3

6/17/2013 #26 ####### 42.85 42.85 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 2 900 8 <LOD 5 15 7 1035 10 130 17 778 95 37 6 <LOD 2 29255 166 166 5 22 5 <LOD 28 331 16 8.3 1.9 20.3 0.8 25 13 <LOD 0.9 <LOD 11 269 2 1907 118 217 3

6/17/2013 #27 ####### 42.84 42.84 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 2 942 8 <LOD 6 22 7 1496 13 143 17 643 94 46 6 <LOD 2 29449 168 239 6 25 5 <LOD 29 317 16 9.3 1.9 20.4 0.8 27 13 1.8 0.9 35 12 267 2 1806 116 240 3

6/17/2013 #29 ####### 14.4 14.4

6/17/2013 #30 ####### 40.72 40.72 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 147 3 <LOD 2 8 6 219 4 75 13 920 85 34 4 3.8 1.7 16063 88 34 3 10 4 <LOD 19 509 15 <LOD 1.7 66.5 1.1 <LOD 11 2.1 0.6 <LOD 10 148.6 1.5 2935 112 483 3

6/17/2013 #31 ####### 42.34 42.34 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 158 3 <LOD 2 7 6 220 4 81 13 684 80 29 4 3.1 1.7 16162 87 23 3 7 4 <LOD 19 442 14 <LOD 1.7 63.9 1 <LOD 10 <LOD 0.6 <LOD 10 149.2 1.5 2900 107 481 3

6/17/2013 #32 ####### 42.28 42.28 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 152 3 <LOD 2 6 6 222 4 79 13 784 82 34 4 3.7 1.7 16003 87 25 3 15 4 <LOD 19 502 15 <LOD 1.7 66.8 1 <LOD 11 <LOD 0.6 10 10 153.4 1.5 2972 109 523 4

6/17/2013 #33 ####### 42.37 42.37 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 301 4 <LOD 3 11 6 418 5 81 14 719 83 36 4 3.2 1.7 18975 101 44 3 5 4 <LOD 21 524 15 2.1 1.7 64.9 1 <LOD 11 <LOD 0.6 10 10 150.7 1.5 3124 112 537 4

6/17/2013 #34 ####### 42.35 42.35 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 281 4 <LOD 3 8 6 417 5 84 14 696 83 45 4 4.2 1.7 18168 97 41 3 12 4 <LOD 20 481 15 <LOD 1.7 64.3 1 <LOD 11 <LOD 0.6 14 10 149.4 1.5 3238 112 538 4

6/17/2013 #35 ####### 42.36 42.36 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 292 4 <LOD 3 <LOD 6 405 5 72 13 739 84 33 4 3 1.7 18588 99 47 3 <LOD 4 <LOD 20 518 15 3 1.7 65.3 1 16 11 2.1 0.7 17 10 147.8 1.5 3552 115 501 4

6/17/2013 #36 ####### analyst stroh_1984LOC ID SRM 2586 SAMPLING UNIT 389 24 <LOD 17 <LOD 33 305 24 195 89 975 534 86 31 <LOD 8 38533 1020 43 18 <LOD 24 <LOD 157 679 97 <LOD 9 44 5 90 59 8 4 <LOD 53 67 6 6849 800 333 15

6/17/2013 #37 ####### 42.65 42.65 analyst stroh_1984LOC ID SRM 2586 SAMPLING UNIT 416 5 <LOD 4 10 6 308 5 272 19 1210 108 92 6 8 2 46027 235 59 4 5 5 <LOD 34 826 21 <LOD 1.8 52 1 <LOD 12 1.4 0.7 17 11 79.7 1.2 6410 156 374 3

6/17/2013 #38 ####### 42.29 42.29 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 130 3 5 2 <LOD 6 277 4 64 13 704 82 34 4 <LOD 1.6 15893 86 24 3 <LOD 4 <LOD 19 526 15 3.2 1.7 66.2 1 <LOD 11 <LOD 0.6 18 10 148.7 1.5 3244 111 524 4

6/17/2013 #39 ####### 42.3 42.3 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 133 3 3.2 2 <LOD 6 191 3 88 13 680 80 31 4 <LOD 1.6 15606 85 27 3 <LOD 4 <LOD 18 491 14 <LOD 1.7 67.7 1 <LOD 10 <LOD 0.6 17 10 147.5 1.5 2941 107 509 4

6/17/2013 #40 ####### 42.35 42.35 analyst stroh_1984LOC ID 401 SRM na SAMPLING UNIT 1 134 3 <LOD 2 12 6 177 3 75 13 705 82 38 4 3.2 1.7 15618 85 32 3 5 4 <LOD 18 474 14 <LOD 1.7 69.3 1.1 <LOD 11 1.5 0.6 <LOD 10 149 1.5 3117 110 514 4

6/17/2013 #41 ####### 42.43 42.43 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 1 328 4 <LOD 3 <LOD 6 560 6 71 14 902 89 35 5 4.3 1.8 19043 104 54 3 5 5 34 21 471 15 3.4 1.8 59.4 1 <LOD 11 1 0.7 29 10 151.2 1.5 3391 119 586 4

6/17/2013 #42 ####### 42.41 42.41 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 1 344 4 <LOD 3 11 6 583 6 106 14 730 88 32 5 5.2 1.9 19455 106 54 3 16 5 <LOD 21 469 15 <LOD 1.8 62.8 1.1 <LOD 11 1 0.7 22 10 155.8 1.6 3704 121 590 4

6/17/2013 #43 ####### 42.39 42.39 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 1 364 4 <LOD 3 10 6 596 6 103 14 912 89 35 5 4.2 1.8 19032 104 57 3 10 5 53 21 462 15 <LOD 1.8 61.3 1 16 11 1.5 0.7 26 10 153.7 1.6 3273 118 579 4

6/17/2013 #44 ####### 42.52 42.52 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 2 161 3 <LOD 2 <LOD 6 205 4 87 14 599 84 32 4 2.2 1.7 12019 72 34 3 11 5 <LOD 17 370 14 <LOD 1.8 50.2 1 <LOD 11 <LOD 0.6 <LOD 10 150.9 1.6 3154 114 555 4

6/17/2013 #45 ####### 42.54 42.54 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 2 160 3 <LOD 2 <LOD 6 220 4 52 13 763 85 26 4 <LOD 1.7 12102 73 34 3 13 5 <LOD 17 377 14 <LOD 1.8 49.8 1 <LOD 11 1.5 0.6 27 10 155.1 1.6 2939 113 563 4

6/17/2013 #46 ####### 42.54 42.54 analyst stroh_1984LOC ID 402 SRM na SAMPLING UNIT 2 164 3 <LOD 2 14 6 220 4 62 13 607 83 26 4 2.5 1.7 11752 71 35 3 9 5 <LOD 17 366 14 <LOD 1.8 48.7 1 <LOD 11 1.8 0.6 <LOD 10 154.6 1.6 2926 111 559 4

6/17/2013 #47 ####### 42.39 42.39 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 1 303 4 <LOD 3 <LOD 6 271 4 66 13 664 81 26 4 <LOD 1.6 14891 83 38 3 <LOD 4 <LOD 18 386 14 <LOD 1.7 59.7 1 15 11 <LOD 0.6 <LOD 10 125.7 1.4 2904 109 544 4

6/17/2013 #48 ####### 42.41 42.41 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 1 310 4 <LOD 3 <LOD 6 285 4 59 13 599 82 29 4 2.2 1.7 15653 86 39 3 6 4 <LOD 19 478 15 <LOD 1.7 60.9 1 <LOD 11 1.1 0.6 12 10 130.8 1.4 3207 111 549 4

6/17/2013 #49 ####### 42.27 42.27 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 1 302 4 <LOD 3 12 6 278 4 40 13 830 84 34 4 <LOD 1.7 15133 84 44 3 <LOD 4 <LOD 18 379 13 <LOD 1.7 57.9 1 24 11 1.5 0.6 <LOD 10 126.4 1.4 3083 112 533 4

6/17/2013 #50 ####### 42.66 42.66 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 2 147 3 <LOD 2 10 6 138 3 56 13 671 83 17 4 <LOD 1.7 10919 68 27 3 <LOD 5 <LOD 16 294 13 <LOD 1.7 33.9 0.8 17 12 <LOD 0.6 20 11 164.1 1.6 2178 106 325 3

6/17/2013 #51 ####### 42.67 42.67 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 2 153 3 <LOD 2 <LOD 6 207 4 52 13 582 81 19 4 7.6 1.9 10817 68 23 3 18 5 <LOD 16 321 13 <LOD 1.7 33.1 0.8 <LOD 11 1.6 0.6 <LOD 10 159.7 1.6 1989 103 331 3

6/17/2013 #52 ####### 42.66 42.66 analyst stroh_1984LOC ID 403 SRM na SAMPLING UNIT 2 158 3 <LOD 2 8 6 141 3 52 13 528 82 18 4 4.5 1.8 11527 72 24 3 14 5 <LOD 17 318 13 <LOD 1.7 34.3 0.9 <LOD 12 <LOD 0.6 <LOD 11 165.8 1.7 2352 108 342 3

6/17/2013 #53 ####### 42.67 42.67 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 923 8 <LOD 5 12 6 891 8 79 15 855 90 31 5 <LOD 2 21727 120 111 4 <LOD 5 <LOD 23 379 15 3.9 1.8 43.5 1 <LOD 11 3.4 0.8 <LOD 10 172.5 1.7 2637 116 338 3

6/17/2013 #54 ####### 42.66 42.66 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 920 8 <LOD 5 13 6 896 8 89 15 860 90 39 5 <LOD 2 21647 119 113 4 11 5 <LOD 23 400 15 3.9 1.8 41.5 0.9 20 11 <LOD 0.8 22 10 171.8 1.7 2509 115 327 3

6/17/2013 #55 ####### 42.67 42.67 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 938 8 <LOD 5 25 6 917 9 66 15 778 89 35 5 <LOD 2 21833 121 112 4 12 5 <LOD 23 410 15 5.3 1.8 43.2 1 13 12 1.1 0.8 32 11 177.7 1.8 2601 116 337 3

6/17/2013 #56 ####### 42.66 42.66 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 936 8 <LOD 5 22 6 902 9 106 15 779 90 37 5 <LOD 2 21827 121 115 4 6 5 <LOD 23 378 15 5.5 1.8 40.6 0.9 <LOD 12 <LOD 0.8 19 11 174 1.7 2690 117 340 3

6/17/2013 #57 ####### 42.66 42.66 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 926 8 <LOD 5 25 6 890 8 104 15 750 89 38 5 2 2 21580 119 106 4 13 5 <LOD 23 367 15 3 1.8 40.3 0.9 <LOD 11 1.1 0.8 18 10 172.3 1.7 2550 114 331 3

6/17/2013 #58 ####### 42.67 42.67 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 928 8 <LOD 5 11 6 910 9 88 15 845 90 33 5 <LOD 2 21780 120 107 4 20 5 <LOD 23 390 15 4.3 1.8 41.8 0.9 19 11 1.3 0.8 26 10 173.8 1.7 2599 116 330 3

6/17/2013 #59 ####### 42.66 42.66 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 929 8 <LOD 5 19 6 901 8 93 15 714 89 48 5 3 2 21840 121 110 4 17 5 <LOD 23 372 15 4.7 1.8 41.4 0.9 <LOD 11 <LOD 0.8 11 10 175.5 1.7 2758 116 331 3

6/17/2013 #60 ####### 42.67 42.67 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 942 8 <LOD 5 13 6 907 8 91 15 682 88 36 5 2 2 21169 117 108 4 <LOD 5 <LOD 23 384 15 4.9 1.8 40.4 0.9 15 11 <LOD 0.8 <LOD 10 176.9 1.7 2722 115 335 3

6/17/2013 #61 ####### 42.64 42.64 analyst stroh_1984LOC ID 404 SRM na SAMPLING UNIT 1 912 8 <LOD 5 16 6 893 8 80 15 540 86 34 5 <LOD 2 21879 120 97 4 14 5 <LOD 23 380 15 <LOD 1.7 40.2 0.9 <LOD 11 1 0.8 23 10 172.3 1.7 2715 114 312 3

6/17/2013 #62 ####### 42.49 42.49 analyst stroh_1984LOC ID 406 SRM na SAMPLING UNIT 1 479 5 <LOD 4 10 6 341 5 63 13 518 80 29 4 <LOD 1.7 13161 76 60 3 8 4 28 18 490 15 <LOD 1.7 49.7 0.9 <LOD 11 1.3 0.7 20 10 149.8 1.5 2603 106 351 3

6/17/2013 #63 ####### 42.53 42.53 analyst stroh_1984LOC ID 406 SRM na SAMPLING UNIT 1 476 5 <LOD 4 12 6 385 5 69 13 564 80 24 4 <LOD 1.7 13618 79 43 3 8 4 <LOD 18 546 15 <LOD 1.7 50.7 1 <LOD 11 <LOD 0.7 <LOD 10 148.6 1.5 2353 104 380 3

6/17/2013 #64 ####### 42.5 42.5 analyst stroh_1984LOC ID 406 SRM na SAMPLING UNIT 1 476 5 <LOD 4 <LOD 6 349 5 52 13 608 80 25 4 2.6 1.8 12855 75 49 3 10 4 <LOD 17 509 15 <LOD 1.7 49.7 0.9 <LOD 11 1 0.7 <LOD 10 147.8 1.5 2428 105 365 3

6/17/2013 #65 ####### 42.65 42.65 analyst stroh_1984LOC ID SRM 2710 SAMPLING UNIT 5656 35 1619 19 23 7 4475 31 78 20 1380 127 20 6 68 5 48876 285 3516 27 55 6 <LOD 40 2120 35 10 2 125.1 1.9 30 14 7.6 1.8 23 12 262 3 4370 167 328 4

6/17/2013 #66 ####### 42.57 42.57 analyst stroh_1984LOC ID SRM 2711 SAMPLING UNIT 1391 10 75 7 60 7 380 5 69 15 975 93 24 5 14 2 23879 130 132 4 9 5 <LOD 24 526 17 <LOD 1.8 120.8 1.5 27 12 2.7 0.9 <LOD 11 237 2 2826 120 410 3

6/17/2013 #67 ####### 42.71 42.71 analyst stroh_1984LOC ID SRM 2586 SAMPLING UNIT 409 5 <LOD 4 10 7 300 5 283 19 1005 107 83 6 2.5 1.9 46532 239 61 4 8 5 <LOD 34 797 21 <LOD 1.8 52.5 1 <LOD 12 1.7 0.7 <LOD 11 80.6 1.2 6582 157 378 3

6/17/2013 #68 ####### 42.1 42.1 analyst stroh_1984LOC ID SRM 4315 SAMPLING UNIT 267 3 5 3 11 6 819 7 73 12 525 67 9 4 2.4 1.6 2610 25 108 4 8 4 <LOD 8 718 15 <LOD 1.5 11.2 0.6 <LOD 11 <LOD 0.6 <LOD 10 263.4 2 160 73 51.9 1.7

6/17/2013 #69 ####### 42.47 42.47 analyst stroh_1984LOC ID SRM 5861 SAMPLING UNIT 47.1 1.8 44.1 1.8 60 6 113 4 879 23 516 78 876 11 2.1 1.7 14239 82 2595 18 9 5 <LOD 18 235 13 <LOD 1.6 21.6 0.7 66 12 2.4 0.6 <LOD 10 113.1 1.3 683 88 91.7 1.8

6/17/2013 #70 ####### 42.22 42.22 analyst stroh_1984LOC ID SRM blank SAMPLING UNIT <LOD 1 <LOD 0.7 <LOD 5 1.4 1.1 10 9 <LOD 53 <LOD 3 <LOD 1.3 8 4 <LOD 2 <LOD 4 <LOD 3 <LOD 6 <LOD 1.4 <LOD 0.4 17 9 <LOD 0.5 <LOD 9 <LOD 0.4 <LOD 58 <LOD 1.1

Date Time Reading Elapsed Time 1Elapsed Time Totalanalyst SRM Sampling AreaPb Pb +/- As As +/- Cd Cd +/- Zn Zn +/- Cr Cr +/- Ba Ba +/- Ni Ni +/- Hg Hg +/- Fe Fe +/- Cu Cu +/- Ag Ag +/- Co Co +/- Mn Mn +/- Mo Mo +/- Rb Rb +/- Sb Sb +/- Se Se +/- Sn Sn +/- Sr Sr +/- Ti Ti +/- Zr Zr +/- P P +/- S S +/- Cl Cl +/- K K +/- Ca Ca +/- Br Br +/- LE LE +/-

7/1/2013 1:10:19 #1 14.83 14.83

7/1/2013 9:44:16 #2 14.84 14.84

7/1/2013 9:57:34 #3 0.39 0.39 Nichols_1983 53 83 �7 51 �70 238 �98 10 150 565 �3832 524 �17 372 �46 4 1017 662 �233 143 203 212 �217 136 �337 65 109 79 39 37 �480 398 �21. 3 2 419 369 54 41 1016 2107 66 73

7/1/2013 ####### #4 42.47 42.47 wilder_1983 5861 57.8 2 43.1 1.7 68 6 112 4 631 20 329 77 847 11 2 1.5 13665 81 2441 18 11 5 61 18 145 12 3 1.4 21.4 0.7 29 12 2.9 0.6 5 10 110.8 1.3 570 85 103.9 1.8

7/1/2013 ####### #5 42.81 42.81 wilder_1983 2586 5021 33 1386 16 8 8 3756 27 2 18 910 118 8 6 37 4 40592 249 3013 25 51 6 54 36 1681 32 16.3 1.8 111.5 1.8 8 14 5.4 1.8 23 12 239 3 2746 147 296 3

7/1/2013 ####### #6 42.65 42.65 wilder_1983 2711 1304 10 85 6 53 7 330 5 34 14 435 87 34 5 10 2 20714 120 110 4 9 6 139 23 414 16 5.6 1.6 108.1 1.5 22 12 2.6 0.9 6 11 224 2 2385 112 409 3

7/1/2013 ####### #7 42.4 42.4 wilder_1983 4315 232 3 12 2 6 6 706 7 20 10 252 64 13 3 1.6 1.4 2620 25 110 4 �4 5 4 8 414 12 3.6 1.3 9.9 0.6 28 10 �0. 3 0.6 3 9 233.5 1.9 111 69 59.7 1.6

7/1/2013 ####### #8 43.2 43.2 wilder_1983 2586 414 5 14 3 14 7 292 5 182 18 554 106 58 6 1.5 1.8 45009 247 45 4 4 6 41 34 713 21 12.5 1.7 53.1 1.1 7 12 �1. 0 0.7 17 11 82 1.3 5763 154 353 3

7/1/2013 ####### #9 42.27 42.27 wilder_1983blank 0.5 1 0.7 0.6 12 5 �6. 9 1.1 �16 8 �216 51 11 3 �3. 0 1.1 36 5 �7. 3 2 �1 4 3 3 �6 6 0.2 1.2 �0. 3 0.4 �4 9 0.6 0.5 8 9 0.4 0.5 19 55 0.3 1.1

7/1/2013 ####### #10 42.13 42.13 wilder_1983NA daycare peagrav dust149 3 9.3 1.8 15 6 138 3 27 11 285 67 26 3 2.7 1.4 6918 45 21 3 �2 5 �22 11 221 10 �0. 4 1.3 12.5 0.6 �10 11 0.3 0.6 10 10 52.9 0.9 1120 81 109.5 1.7

7/1/2013 ####### #11 42.15 42.15 wilder_1983NA daycare peagrav dust193 3 4.1 2 12 6 168 3 37 11 326 69 28 4 0.1 1.3 8716 54 30 3 8 5 �56 13 257 11 �2. 9 1.3 14.9 0.6 �9 11 �1. 3 0.5 2 10 52.5 0.9 1148 83 139.7 1.8

7/1/2013 ####### #12 42.13 42.13 wilder_1983NA daycare peagrav dust213 3 13 2 5 6 218 4 58 12 459 72 26 4 �1. 6 1.3 10472 62 34 3 11 5 �12 14 272 12 0.3 1.4 15.9 0.6 10 11 1.1 0.6 10 10 56 0.9 1267 87 161.7 1.9

7/1/2013 ####### #13 42.67 42.67 wilder_1983NA  851 Delmar road 1018 8 41 5 30 7 762 8 102 14 289 79 60 5 �0. 7 1.8 16565 99 554 8 13 5 �66 20 283 14 5.9 1.5 15.7 0.7 8 12 2.6 0.9 34 11 142.3 1.6 888 92 77.3 1.8

7/1/2013 ####### #14 42.69 42.69 wilder_1983NA  851 Delmar road 836 8 �2 4 25 7 444 6 114 15 269 84 24 5 �1. 4 1.8 31593 175 180 5 4 6 �109 27 324 16 10.1 1.5 10.3 0.7 16 12 1.7 0.8 6 11 190.3 1.9 969 98 56.6 1.8

7/1/2013 ####### #15 42.73 42.73 wilder_1983NA  851 Delmar road 1852 13 36 7 37 7 768 8 120 16 740 94 58 5 �4 2 32235 183 145 5 14 6 �24 29 420 17 11 1.6 14.6 0.8 21 13 1.1 1 2 11 165.9 1.8 1039 108 147 2

7/1/2013 ####### #16 42.8 42.8 wilder_1983NA 900 vine w ofshap6031 38 58 13 52 8 1611 14 161 19 804 110 72 6 �8 3 37973 230 404 8 25 6 88 34 399 20 28.5 1.8 20.2 1 51 14 3.7 1.8 104 12 183 2 1518 128 120 2

7/1/2013 ####### #17 42.71 42.71 wilder_1983NA 900 vine w ofshap10377 65 �122 18 71 8 1930 17 117 21 1230 125 83 7 �18 4 42706 269 533 9 24 7 48 38 506 22 30 1.9 19.3 1.2 106 15 �5 2 100 13 197 2 1363 142 111 3

7/1/2013 ####### #18 42.75 42.75 wilder_1983NA 900 vine w ofshap6016 37 64 13 40 8 1847 16 124 19 1127 114 93 7 �9 3 37850 229 605 9 24 6 26 34 524 21 21.2 1.8 19.4 1 56 14 2.7 1.7 113 12 191 2 1351 130 155 3

7/1/2013 ####### #19 43 43 wilder_1983 2586 395 5 3 3 14 6 270 4 187 17 395 97 66 5 �0. 1 1.6 40662 215 35 3 5 5 110 31 634 19 4.3 1.6 46.7 1 18 11 �0. 1 0.7 11 10 75.2 1.2 5179 140 327 3

7/1/2013 ####### #20 42.63 42.63 wilder_1983 2711 1309 10 95 6 69 7 331 5 19 13 568 89 22 4 8 2 21001 121 100 4 9 5 30 22 413 16 5.4 1.6 113.6 1.5 36 12 2 0.9 11 11 230 2 2436 114 415 3

7/1/2013 ####### #21 42.49 42.49 wilder_1983 5861 51.3 1.9 43.2 1.6 78 7 105 4 624 20 304 77 795 11 4.7 1.6 12928 78 2221 17 17 5 63 17 153 12 0.5 1.4 21.6 0.7 46 12 2.8 0.6 16 10 116 1.4 665 86 105.6 1.9

7/1/2013 ####### #22 42.81 42.81 wilder_1983 2710 5026 33 1389 16 23 8 3728 27 �3 18 743 117 5 6 39 4 40362 247 2950 24 59 6 46 35 1718 32 15.4 1.8 108.5 1.8 55 14 7.1 1.8 23 12 238 2 3086 149 294 3

7/1/2013 ####### #23 42.42 42.42 wilder_1983 4315 243 3 15 2 �2 6 721 7 41 11 165 63 17 3 0.4 1.4 2580 24 105 4 0 5 8 8 415 12 2.6 1.3 9.2 0.6 2 10 �0. 3 0.6 �19 9 238.6 1.9 186 68 48.4 1.6

7/1/2013 ####### #24 42.32 42.32 wilder_1983blank 0 1 1.3 0.7 5 5 �5. 6 1.1 �14 9 �120 52 6 3 �0. 8 1.2 31 5 �6. 8 2 5 5 3 3 �6 6 �0. 9 1.2 �0. 5 0.4 13 9 0.3 0.5 16 9 0.8 0.5 �120 54 2.3 1.1

Date Time Reading Elapsed Time 1Elapsed Time 2Elapsed Time TotalField Label 1Field 1 Field Label 2Field 2 Field Label 3Field 3 Field Label 4Field 4 Field Label 5Field 5 Field Label 6Field 6 Pb Pb +/- As As +/- Cd Cd +/- Zn Zn +/- Cr Cr +/- Ba Ba +/- Ni Ni +/- Hg Hg +/- Fe Fe +/- Cu Cu +/- Ag Ag +/- Co Co +/- Mn Mn +/- Mo Mo +/- Rb Rb +/- Sb Sb +/- Se Se +/- Sn Sn +/- Sr Sr +/- Ti Ti +/- Zr Zr +/- P P +/- S S +/- Cl Cl +/- K K +/- Ca Ca +/- Br Br +/- LE

8/26/2013 8:52:29 #1 14.83 14.83

8/26/2013 8:54:36 #2 42.52 42.52 analyst stroh_1983 SRM 5861 50.7 1.9 41 1.6 64 6 106 4 641 20 280 76 835 11 3.2 1.6 12809 78 2350 18 14 5 96 17 153 12 �0. 2 1.4 20.5 0.7 37 12 2.8 0.6 8 11 110.6 1.3 512 84 101.5 1.8

8/26/2013 8:59:03 #3 42.36 42.36 analyst stroh_1983 SRM 4315 220 3 7 2 16 6 624 6 41 11 75 60 12 3 0.3 1.4 1892 20 67 3 0 5 7 7 345 11 0.4 1.3 9.2 0.6 15 10 0.9 0.6 2 9 199.9 1.7 103 65 52 1.6

8/26/2013 9:00:22 #4 42.92 42.92 analyst stroh_1983 SRM 2586 377 5 13 3 2 6 266 4 188 17 390 97 55 5 1.6 1.7 40567 215 41 3 �10 5 149 31 627 19 5.7 1.6 44.7 1 17 11 0.3 0.7 12 10 73.1 1.2 5193 141 341 3

8/26/2013 9:02:07 #5 42.63 42.63 analyst stroh_1983 SRM 2711 1172 9 82 5 65 6 297 5 42 13 253 81 26 4 9.9 1.9 18440 105 88 4 16 5 33 21 348 14 2.5 1.5 99.9 1.4 28 11 1.2 0.9 19 10 202.1 1.9 2200 104 340 3

8/26/2013 9:03:52 #6 42.59 42.59 analyst stroh_1983 SRM 2710 5241 33 581 13 36 8 6143 40 6 18 610 113 18 6 65 4 32538 201 2615 22 60 6 126 31 8764 77 27.2 1.8 128.9 1.9 43 14 3.5 1.7 12 12 318 3 3007 144 159 3

8/26/2013 9:05:14 #7 42.2 42.2 analyst stroh_1983 SRM blank �2. 4 1 1.5 0.6 7 5 �5. 9 1.1 �14 9 �173 52 12 3 �2. 9 1.1 28 5 �5 2 6 5 1 3 0 6 �6. 6 1.2 �0. 8 0.4 13 10 0.1 0.5 �14 9 �0. 3 0.5 26 56 �3. 5 1.1

8/26/2013 9:09:52 #8 42.4 42.4 analyst stroh_1983LocID 405 SRM blank Sampling Unitproposed cncrte areaReplicate 299 4 0 3 16 6 271 4 52 12 363 77 38 4 4.7 1.6 11790 72 50 3 12 5 54 16 305 13 2.1 1.5 42.1 0.9 �18 11 2.3 0.7 �16 10 122.7 1.4 1879 97 402 3

8/26/2013 9:11:05 #9 42.43 42.43 analyst stroh_1983LocID 405 SRM blank Sampling Unitproposed cncrte areaReplicate 315 4 11 3 �1 6 257 4 47 12 453 79 33 4 0.6 1.5 13384 79 39 3 5 5 14 17 332 13 1 1.5 41.6 0.9 �9 11 0.8 0.7 13 10 127.1 1.4 2056 101 450 3

8/26/2013 9:12:25 #10 42.38 42.38 analyst stroh_1983LocID 405 SRM blank Sampling Unitproposed cncrte areaReplicate 327 4 �3 3 17 6 255 4 53 12 256 77 36 4 5.6 1.6 12090 73 47 3 12 5 28 16 311 13 1.7 1.5 42.7 0.9 27 11 1.4 0.7 14 10 127.1 1.4 2234 100 479 4

8/26/2013 9:13:39 #11 42.42 42.42 analyst stroh_1983LocID 405 SRM blank Sampling Unitproposed cncrte areaReplicate 305 4 4 3 8 6 252 4 50 12 516 79 46 4 2.4 1.5 11648 71 72 3 14 5 42 16 296 13 3.7 1.5 41.8 0.9 11 11 0.8 0.7 9 10 127.5 1.4 1919 100 462 3

8/26/2013 9:23:46 #12 42.51 42.51 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 1 466 5 10 3 2 6 346 5 36 12 533 81 38 4 2.3 1.6 14803 86 46 3 �6 5 42 18 367 14 3.4 1.5 48.4 1 17 11 0.3 0.7 1 10 129.3 1.4 2263 104 405 3

8/26/2013 9:26:43 #13 42.52 42.52 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 1 455 5 4 3 19 6 326 5 62 13 305 78 28 4 �0. 9 1.5 15045 86 48 3 11 5 48 18 367 14 �0. 6 1.5 47.6 0.9 �4 11 0.6 0.7 9 10 126.7 1.4 2154 100 377 3

8/26/2013 9:28:00 #14 42.46 42.46 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 1 452 5 4 3 13 6 334 5 61 13 406 79 38 4 2.4 1.6 14184 83 48 3 10 5 54 18 356 14 4.1 1.5 47.9 1 �10 11 1.2 0.7 10 10 129.1 1.4 2127 101 381 3

8/26/2013 9:32:29 #15 42.51 42.51 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 1 472 5 �1 3 8 6 334 5 48 12 410 79 26 4 2.8 1.6 14564 84 50 3 12 5 44 18 393 14 2.1 1.5 49.3 1 �6 11 1.9 0.7 17 10 129.9 1.4 2212 102 385 3

8/26/2013 9:34:27 #16 42.49 42.49 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 2 509 5 7 3 �4 6 406 5 29 12 380 79 38 4 1.7 1.6 14784 86 43 3 �1 5 59 18 402 14 5.1 1.5 48 1 �6 11 0.4 0.7 15 10 127.9 1.4 2246 102 437 3

8/26/2013 9:35:25 #17 42.54 42.54 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 2 526 5 15 3 11 6 408 5 32 12 381 79 31 4 1.7 1.6 15301 88 56 3 2 5 32 18 392 14 0.3 1.5 48.9 1 1 11 1.9 0.7 20 10 128.5 1.4 2290 102 430 3

8/26/2013 9:36:24 #18 42.47 42.47 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 2 503 5 14 3 16 6 386 5 70 13 358 78 37 4 3.8 1.6 14471 84 43 3 12 5 83 18 381 14 4.7 1.5 46.7 0.9 30 11 1.6 0.7 14 10 123.6 1.4 2157 101 390 3

8/26/2013 9:37:38 #19 42.51 42.51 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 2 518 5 9 3 6 6 398 5 43 12 459 80 33 4 �0. 1 1.5 14403 84 48 3 2 5 66 18 408 14 3.6 1.5 48.4 1 �2 11 1.5 0.7 11 10 129.2 1.4 2198 102 436 3

8/26/2013 9:39:37 #20 42.5 42.5 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 3 509 5 5 3 12 6 400 5 23 12 236 79 40 4 1.3 1.6 15469 89 54 3 7 5 44 18 395 14 4.1 1.5 51 1 �5 11 1.6 0.7 12 10 128.7 1.4 2718 106 420 3

8/26/2013 9:40:45 #21 42.45 42.45 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 3 489 5 3 3 17 6 367 5 28 12 388 79 37 4 1.7 1.6 14356 83 45 3 11 5 64 18 369 14 1.8 1.5 48.7 1 17 11 0.3 0.7 �5 10 121.1 1.4 2215 101 430 3

8/26/2013 9:41:45 #22 42.47 42.47 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 3 488 5 2 3 8 6 355 5 67 13 449 80 39 4 0.8 1.6 15315 88 51 3 15 5 73 18 354 14 0 1.5 48.9 1 2 11 1.6 0.7 �1 10 125.3 1.4 2185 102 425 3

8/26/2013 9:42:44 #23 42.49 42.49 analyst stroh_1983LocID 405 SRM blank Sampling Unitmain play areaReplicate 3 477 5 8 3 14 6 392 5 51 13 391 79 33 4 0.3 1.6 15153 87 48 3 �5 5 31 18 395 14 2.3 1.5 49.7 1 13 11 1.3 0.7 8 10 131.1 1.4 2154 101 430 3

8/26/2013 9:44:56 #24 42.65 42.65 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 486 5 �3 3 �1 6 641 7 43 13 239 78 35 4 �0. 2 1.6 13423 82 50 3 7 5 27 18 263 13 1.7 1.5 35.5 0.9 17 12 0.1 0.7 0 10 143.7 1.6 1707 98 288 3

8/26/2013 9:46:24 #25-1 42.64 42.64 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 480 5 4 3 8 6 651 7 61 13 289 80 37 4 2.6 1.7 13504 82 54 3 7 5 �1 18 243 13 �0. 1 1.5 35.3 0.9 6 12 1.8 0.7 12 11 141.5 1.6 1924 101 291 3

8/26/2013 9:47:10 #25-2 42.65 42.65 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 474 5 8 3 16 6 656 7 33 13 275 79 33 4 0.2 1.6 13509 82 58 3 14 5 15 18 251 13 3.2 1.5 36 0.9 �1 12 1.4 0.7 9 11 140.8 1.6 1900 101 289 3

8/26/2013 9:47:56 #25-3 42.63 42.63 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 492 5 �1 3 23 6 647 7 51 13 354 80 32 4 �0. 9 1.6 13638 83 54 3 18 5 11 18 243 13 1.5 1.5 36.2 0.9 21 12 2.7 0.7 11 11 143.7 1.6 1799 101 294 3

8/26/2013 9:48:42 #25-4 42.64 42.64 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 484 5 1 3 11 6 654 7 47 13 312 80 28 4 �0. 2 1.6 13586 83 59 3 18 5 �19 18 230 13 1.2 1.5 36 0.9 0 12 0.7 0.7 9 11 142.5 1.6 1785 100 300 3

8/26/2013 9:49:28 #25-5 42.64 42.64 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 478 5 0 3 18 6 650 7 46 13 277 78 31 4 2.9 1.7 13262 81 51 3 11 5 7 17 257 13 �2. 4 1.5 35.1 0.9 17 12 0.8 0.7 23 10 141.6 1.6 1741 98 290 3

8/26/2013 9:50:14 #25-6 42.64 42.64 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 490 5 �1 3 17 7 665 7 52 13 306 80 33 4 0.3 1.6 13704 84 52 3 10 5 27 18 245 13 1.1 1.5 35.8 0.9 16 12 �0. 2 0.7 9 11 143.5 1.6 1802 101 292 3

8/26/2013 9:53:04 #26 42.67 42.67 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 519 5 4 3 21 6 662 7 51 13 185 78 29 4 �0. 7 1.6 13240 81 58 3 10 5 �14 17 260 13 2.1 1.5 37.3 0.9 30 12 0 0.7 12 10 141.6 1.6 1895 99 295 3

8/26/2013 9:54:03 #27 42.65 42.65 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 504 5 �2 3 1 6 623 7 42 13 258 78 33 4 1.8 1.7 12663 78 44 3 12 5 13 17 257 13 3.9 1.5 35.3 0.9 �7 12 1.2 0.7 �1 11 139.5 1.5 1747 98 309 3

8/26/2013 9:55:02 #28 42.69 42.69 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 1 504 5 11 3 24 6 674 7 25 12 307 79 35 4 1.9 1.7 13283 81 53 3 14 5 16 18 276 13 1.9 1.5 35.3 0.9 6 12 1.9 0.7 15 11 145.6 1.6 1723 99 294 3

8/26/2013 9:56:50 #29 42.7 42.7 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 2 654 6 �5 4 12 6 838 8 54 13 358 80 37 4 �2. 2 1.6 14676 89 57 4 9 5 28 19 259 13 2.7 1.5 33.4 0.9 15 12 �0. 9 0.7 4 11 146.3 1.6 1555 99 277 3

8/26/2013 9:58:20 #30 42.69 42.69 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 2 641 6 �7 4 15 6 859 8 47 13 229 79 34 4 �0. 5 1.7 14837 89 59 4 2 5 50 19 299 14 5.5 1.5 35.9 0.9 14 12 1.5 0.8 26 11 152.8 1.6 1743 100 287 3

8/26/2013 9:59:19 #31 42.69 42.69 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 2 644 6 0 4 15 6 821 8 41 13 133 78 26 4 2.4 1.7 15384 92 59 4 14 5 �2 19 270 13 3 1.5 34.8 0.9 �3 12 0.3 0.7 11 10 144.8 1.6 1953 100 255 3

8/26/2013 ####### #32 42.77 42.77 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 2 644 6 4 4 11 6 862 8 51 13 310 81 33 4 1.1 1.7 15145 91 60 4 6 5 30 19 373 14 5.5 1.5 36.2 0.9 16 12 2.3 0.8 9 11 148.4 1.6 1795 101 304 3

8/26/2013 ####### #33 42.7 42.7 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 3 312 4 1 3 16 6 472 6 37 12 280 76 28 4 0.5 1.5 9992 64 26 3 13 5 10 15 254 12 4 1.5 35.5 0.9 �8 11 1 0.7 11 10 136.5 1.5 1614 95 297 3

8/26/2013 ####### #34 42.65 42.65 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 3 305 4 7 3 9 6 491 6 52 12 378 77 35 4 1.1 1.6 10194 65 32 3 1 5 29 15 255 12 2 1.5 36 0.9 6 11 1.2 0.7 5 10 132.5 1.5 1485 95 295 3

8/26/2013 ####### #35 42.66 42.66 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 3 309 4 �3 3 17 6 474 6 30 12 307 76 28 4 1.5 1.6 9608 63 33 3 15 5 12 15 248 12 1.6 1.5 34.2 0.9 24 11 2 0.7 8 10 133.1 1.5 1539 95 315 3

8/26/2013 ####### #36 42.68 42.68 analyst stroh_1983LocID 405 SRM blank Sampling Unitwalkway Replicate 3 307 4 1 3 7 6 477 6 48 12 175 76 30 4 2.5 1.6 10063 65 27 3 �3 5 31 15 248 12 4.2 1.5 35.3 0.9 5 12 1.3 0.7 6 10 135.8 1.5 1840 97 289 3

8/26/2013 ####### #37 42.33 42.33 analyst stroh_1983LocID SRM 4315 Sampling Unit Replicate NA 216 3 8 2 9 6 630 6 28 10 202 62 18 3 0.7 1.4 1684 19 67 3 7 5 3 6 373 12 �0. 9 1.3 8.8 0.6 6 10 �0. 1 0.6 �10 9 180.1 1.6 �9 65 51.7 1.5

8/26/2013 ####### #38 42.86 42.86 analyst stroh_1983LocID SRM 2586 Sampling Unit Replicate NA 396 5 9 3 7 7 279 5 223 17 515 100 70 5 1.2 1.7 42142 224 45 4 0 5 115 32 645 20 4.1 1.6 48.1 1 14 12 0.3 0.7 14 10 75.7 1.2 5470 145 342 3

8/26/2013 ####### #39 42.53 42.53 analyst stroh_1983LocID SRM 5861 Sampling Unit Replicate NA 63 2 34.9 1.7 76 7 91 4 627 20 398 78 779 11 �0. 2 1.5 10916 69 2039 16 19 5 78 16 153 12 2.6 1.4 19.9 0.7 41 12 3.1 0.7 �6 11 108.3 1.3 513 86 100.8 1.8

8/26/2013 ####### #40 42.53 42.53 analyst stroh_1983LocID SRM 5861 Sampling Unit Replicate NA 48.6 1.9 41.2 1.6 77 6 102 4 614 20 208 75 801 11 2.4 1.5 11652 72 2493 18 10 5 91 17 141 12 �0. 2 1.4 19.8 0.7 28 12 4.1 0.7 �17 11 105.7 1.3 568 83 77.4 1.7

8/26/2013 ####### #41 42.24 42.24 analyst stroh_1983LocID SRM blank Sampling Unit Replicate NA �2. 3 1 1.5 0.6 11 5 �8. 5 1.1 �15 9 �207 51 11 3 0.1 1.2 38 5 �4. 9 2 2 4 �4 3 �12 6 �4. 5 1.2 �0. 8 0.4 19 10 �0. 2 0.5 5 9 �0. 4 0.4 34 55 �3. 5 1.1
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