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Background Lead and Arsenic Surface Soil Levels 

Indianapolis, Indiana 

June and July 2017 

Introduction 

The Remediation Closure Guide, Chapter 6, Conceptual Site Model Development: Background and Off-

site Sources (2012) provided guidance for evaluating site conditions that are not associated with site 

activities. The Indiana Department of Environmental Management (IDEM) is aware that sometimes soil 

contamination originates through air deposition as a result of historic human activities or as naturally 

occurring, and the site owner is not responsible for remediation or closure relative to these conditions. 

“IDEM recognizes the potential value of regional or state-wide background studies as a cost-effective 

approach for many smaller sites and welcomes the opportunity to collaborate with stakeholders in the 

design and execution of such studies.” 1 

IDEM and the Midwestern States Environmental Consultants Association (MSECA) collaborated to obtain 

lead and arsenic urban background soil values for Indianapolis, Indiana.  This project was a continuation 

of the Background Soils Study conducted by IDEM, MSECA and Indiana University-Purdue University 

Indianapolis (IUPUI) for Terre Haute, Indiana in 2014.  

The list of constituents was selected based on frequency of investigation, the likeliness of having 

background levels in the environment, and the relatively low screening criteria for these constituents. 

Due to budgetary constraints, metals were limited to lead and arsenic.  

Scope 

Due to its size and number of sites, Indianapolis was selected as the next investigative area. All soil 

samples were collected from property owned by the City of Indianapolis under the approval of the City’s 

Parks and Recreation Department. IDEM obtained property access and the Consent for Access is in 

Appendix A. The properties selected for sampling had probable long-term undisturbed soil and were not 

underlain by waste material. The specific locations were selected based on locational criteria specified in 

the Sampling Plan for Indianapolis Background Soils, September, 2015. The site list and sampling plan 

are attached to the Access agreement as Exhibits A and B.   

Sampling Methodology and Locations 

All surface sampling was conducted following the Sampling Plan with few exceptions.  Note that the 

internet address of the Spatial Data Collection Standards was changed to 

https://www.in.gov/idem/6839.htm during the intervening time between plan development and 

execution. IDEM samplers followed the Sampling Plan with some deviations: 

1. Remediation Closure Guide, p. 97
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(1) No topography or soil series information was documented on the field sheets. Natural Resources 

Conservation Service maps containing this information were used.  

(2) All decontamination conducted on July 25, 2017 used another type of detergent than what was used 

at all the other sites.  

(3) Also, though the sampling plan tentatively planned for 50 sites, the list of planned sites included 58 

parks. Several parks were eliminated due to site conditions such as:  

Acorn Park, 3300 N Sutherland Ave, could not be located. 

Bel Aire Park, 2915 Tibbs Ave, was closed with no access permitted. 

Bowman Park, 3600 Auburn Rd, had boundary issues. 

Sandorf Park, 2020 Dawson St, location of unpermitted landfill. 

Instead, two (2) samples were taken from the larger parks, Ellenberger and Garfield. 

(4) Kelly Park, 1200 S Meridian St, was sampled three times on two different days (June 20 and 

November 6, 2017) due to impacted soil from a historic building onsite. The first set of samples yielded 

elevated arsenic results so IDEM elected to resample using the same composite sampling scheme at two 

different locations within the park. During the initial sampling event, staff observed and noted on the 

field sheets that it was difficult to advance the soil corer and the sample contained lots of rock and brick 

fragments.  The first 3-5 inches were relatively homogenous while the remainder of the sampled interval 

contained varying sizes of brick fragments. After consultation with historical site maps, staff determined 

a brick school building had stood over the area where the initial sample was taken. It is apparent that 

the arsenic analytical results were biased high due to the inclusion of the brick remnants. The November 

return sampling event was carefully staged inside (composite sample # 21a-e) and outside (composite 

sample # 22a-e) the building footprint and the low arsenic levels from outside the building footprint are 

consistent with the results from the other sampled parks. Based on these lines of evidence, IDEM is 

confident that the shallow soil overlying the historic building debris has low arsenic levels consistent 

with those observed in the second round of sampling. IDEM ultimately decided to include all the 

sampling data from this park into the sampling database in recognition that urban background soil levels 

should include all data from the entire six-inch interval even when the results may be biased by a 

historic urban structure. This approach is consistent with the concept of urban background soils.   

IDEM staff completed Sample Chain of Custody sheets and the samples were analyzed at the Office of 

Land Quality’s (OLQ) contract laboratory, Microbac. Microbac analyzed the metals using Method 6010C. 

OLQ’s Chemistry Services Section received the analytical results and validated the data according to 

quality criteria in IDEM Laboratory Services Contract and Test Methods for Evaluating Solid Waste 

Physical/Chemical Methods (SW-846), Third Edition. The validation indicated the results were usable for 

the overall project goal. The validation information plus general locational information can be found in 

IDEM’s Virtual File Cabinet at Document # 80540903 and # 80600969. 



Results 

Samples collected from this project revealed arsenic concentrations ranging from 5 to 65 with a 

median value of 8.5. Lead concentrations ranged from 12 to 260 and had a median value of 32.5. A 

summary of the arsenic results is provided as Table 1 and lead results in Table 2 in Appendix B. General 

Statistics including mean, median and standard deviation of these results are included in Appendix C.  

Appendix C also lists the general statistics of arsenic and lead in 56 soil samples across rural Indiana 

taken by the USGS from the A horizon (approximately 6 to 10 inches in depth). The differences such as 

site specific criteria including locations (rural versus urban) and site history should be taken into account 

to determine the applicability of the USGS arsenic and lead background values. OLQ’s Chemistry 

Services Section document (VFC # 80446228), identified significant differences when the USGS 

methodology is compared to IDEM Laboratory Services Contract, but the bias cannot be determined. 

The above referenced memorandum draws a conclusion that the USGS method should yield higher 

results. USGS background values may be utilized if methodologies and site criteria are similar to the 

USGS background study. 

Using this Information 

This report and results are specific to background sampling in Indianapolis, Indiana. Feel free to use 

this data as valid background data and use at your discretion. Extrapolation to other nearby cities, 

counties or the State may not be considered valid comparisons. 

https://vfc.idem.in.gov/DocumentSearch.aspx?dDocName=80446228


ATTACHMENTS 

A – Consent for Access, Park Site List, Sampling Plan and Maps of Sample Locations 

B- Sample Results 

Table 1 – Arsenic  
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Attachment B 

- Sample Results – 

Table 1 – Arsenic  

Table 2 – Lead 



TABLE B-1

Arsenic Arsenic

mg/kg mg/kg

Al E. Polin Park OL1659
6.6

John Ed Park OL1675
9.2

Andrew Ramsey Park OL1662
7.4

JTV Hill Park OL1677
9.9

Arsenal Park OL1688
9.1

Juan Solomon Park OL1657
7

Beckwith Memorial Park OL1639
9.6

Kelly Park OL1636
65

Bertha Ross Park OL1658
8.9

Kelly Park OL1886
33

Bethel Park OL1635
7

Kelly Park OL1888
7.2

Bluff Road Park OL1643
8.6

Lentz Park OL1664
9.9

Broadway and 61st St OL1686
7.1

Max Bahr Park OL1671
7.8

Canterbury Park OL1687
11

McCarty Triangle Park OL1650
9.8

Centennial and Groff Park OL1665
7.3

Moreland Park OL1666
6.4

Christina Oaks Park OL1645
5.9

Olin Park OL1670
5

Denver Park OL1653
7.8

Orange Park OL1637
11

Doris Cowherd Park OL1681
6.5

Oscar Charleston Park OL1640
5.9

Douglass Park OL1638
5.8

Porter Playfield OL1629
19

Dr. Martin Luther King, Jr. Park OL1678
11

Rhodius Park OL1648
7.8

Edna Balz Lacy Park OL1630
13

Riverwood Park OL1685
8.5

Ellenberger Park OL1624
7.6

Roselawn Park OL1680
5.2

Ellenberger Park OL1625
12

Ross Claypool Park OL1646
19

Elwood and Mary Black Park OL1661
8.3

Stamm Park OL1683
8.9

Faculty Park OL1655
5.2

Stout Field Park OL1644
6.5

Frank and Judy O'Bannon Old 

Northside Soccer Park
OL1674

12
Stringtown Park OL1651

8.5

Gardner Park OL1682
14

Tarkington Park OL1663
9.1

Garfield Park OL1631
6.4

Thatcher Park OL1669
9.9

Garfield Park OL1633
6.4

Virginia Lee O'Brien Park OL1623
6.9

Gateway West Park OL1656
6.2

Washington Park OL1642
7.4

Haughville Park OL1672
9.7

Watson Road Bird Perserve OL1660
9.1

Hawthorne Park OL1673
9.6

Wes Montgomery Park OL1679
7.3

Highland Park OL1627
11

Willard Park OL1626
14

Indianola Park OL1652
10

Windsor Village Park OL1622
9.6

Sample Location Sample Location

Sample 

Number

Sample 

Number



TABLE B-2

Lead Lead

mg/kg mg/kg

Al E. Polin Park OL1659 43
Indianola Park OL1652 98

Andrew Ramsey Park OL1662 31
John Ed Park OL1675 260

Arsenal Park OL1688 29
JTV Hill Park; Community Park OL1677 200

Beckwith Memorial Park OL1639 19
Juan Solomon Park OL1657 18

Bertha Ross Park OL1658 25
Kelly Park OL1636 240

Bethel Park OL1635 26
Lentz Park OL1664 78

Bluff Road Park OL1643
21

Max Bahr Park; Neighborhood 

Park
OL1671

47

Broadway and 61st St OL1686 20
McCarty Triangle Park OL1650 59

Canterbury Park OL1687 19
Moreland Park OL1666 17

Centennial and Groff Park OL1665 22
Olin Park OL1670 24

Christina Oaks Park OL1645 30
Orange Park OL1637 54

Denver Park OL1653 33
Oscar Charleston Park OL1640 35

Doris Cowherd Park OL1681 18
Porter Playfield OL1629 160

Douglass Park OL1638 73
Rhodius Park OL1648 30

Dr. Martin Luther King, Jr. Park OL1678 110
Riverwood Park OL1685 19

Edna Balz Lacy Park OL1630 140
Roselawn Park OL1680 21

Ellenberger Park OL1624 42
Ross Claypool Park OL1646 50

Ellenberger Park OL1625 23
Stamm Park OL1683 12

Elwood and Mary Black Park OL1661 110
Stout Field Park OL1644 22

Faculty Park OL1655 17
Stringtown Park OL1651 120

Frank and Judy O'Bannon Old 

Northside Soccer Park
OL1674

76
Tarkington Park OL1663

15

Gardner Park OL1682 37
Thatcher Park OL1669 42

Garfield Park OL1631 32
Virginia Lee O'Brien Park OL1623 17

Garfield Park; Regional Park OL1633 46
Washington Park OL1642 26

Gateway West Park OL1656 14
Watson Road Bird Perserve OL1660 58

Haughville Park OL1672 210
Wes Montgomery Park OL1679 31

Hawthorne Park OL1673 64
Willard Park OL1626 74

Highland Park OL1627 37
Windsor Village Park OL1622 17

Sample Location Sample Location

Sample 

Number

Sample 

Number



 

Attachment C 

General statistics 



Table C-1

Arsenic Lead Arsenic Lead

mg/kg mg/kg mg/kg mg/kg

Number of 

Samples 58 56

Number of 

Samples 56 56

Minimum 5.00 12.00 Minimum 2.40 8.10

Maximum 65.00 260.00 Maximum 94.50 259.00

Average 10.26 57.34 Average 9.10 28.70

Median 8.55 32.50 Median 8.10 21.80

90 Percentile 13.30 130.00 90 Percentile 10.90 37.00

Standard 

Deviation 8.47 58.27

Standard 

Deviation 11.90 33.60

Statistical Information

Indianapolis Parks Rural Indiana (USGS)
1

1
 Smith, D.B., Cannon, W.F., Woodruff, L.G., 

Solano, Federico, and Ellefsen, K.J., 2014, 

Geochemical and mineralogical maps for soils of 

the conterminous United States: U.S. Geological 

Survey Open-File Report 2014–1082, 386 p., 

http://dx.doi.org/10.3133/ofr20141082.
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