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Under NR 720, Wis. Adm. Code 
Point-to-Point Comparison to Standard 

NR 720.07  General requirements … 
 
(2)  COMPLIANCE WITH SOIL CLEANUP STANDARDS.  (a) Contami- 

nant concentrations in soil samples shall be determined using a 
department−approved   and   appropriate   analytical   method   and 
reported on a dry weight basis… 

 
(b) Unless an alternative approach for determining standards 

exceedances is approved by the department, if a soil contaminant 
concentration in a sample exceeds the soil cleanup standard at or 
above the limit of quantitation for that soil contaminant, the soil 
cleanup standard shall be considered to have been exceeded. 2 



“Soil” Terms 

• RCL – Residual Contaminant Level  

  (DNR) 
• RSL – Regional Screening Level  

  (U.S. EPA) 
• BTV – Background Threshold Value 

  (Statistics) 
• UCL – Upper 95% Confidence Limit for the Mean 

  (Statistics) 
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RR’s Spreadsheet of Soil RCLs 

Direct-Contact RCLs Groundwater-Protective RCLs 

Concentrations 
from depth of 

0 to 4 ft 

Concentrations 
Nearest or At 

the Water Table 

If concentration < BTV, 
direct contact is 
ignored. 

For a complete SI, a 
separate assessment 
of  groundwater quality 
(via sampling) is 
needed. 

BTV 

Available at RR’s “Resources for Environmental Professionals” WebPage 
http://dnr.wi.gov/topic/Brownfields/Professionals.html 

NOT 
for 

Compliance 
Averaging 

http://dnr.wi.gov/topic/Brownfields/Professionals.html


1.) U.S. EPA RSL Web-Calculator 
http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm 

 
2.) USGS Report for the BTVs 
http://pubs.usgs.gov/sir/2011/5202/ 

Where’d the RCLs come from? 



RCLs from EPA RSL Website 

EPA Reg. 3 
Server 

Web-Calculator 



BTVs from USGS Report 
Title:   Distribution and Variation of Arsenic in Wisconsin Surface Soils,  

With Data on Other Trace Elements 

Page 
41 of 

Report 

BTV 



•RCL – Cleanup level in soil (mostly calculated) 

 

•RSL – Has algorithm for RCL calculation 

 

•BTV – Background that may become RCL 
 

•UCL – Statistic For Comparison to DC-RCL 

“Soil” Terms 



• Upper 95% Confidence Limit 
for the Mean 
 

• Applies to a single population 
 

• Can be compared to DC-RCL 
 

• U.S. EPA’s ProUCL software 

UCL 



 

Multiple Populations? 

Separate populations, then use ProUCL on each population. 



•Histogram 
 

•Q-Q Plot 
 

(Exploratory Data Analysis) 

How to Recognize Multiple 
Populations? 



mean u: 8

std. dev. sd: 2

size n: 600

Normal Distribution

84 12

Range (600 samples)

Min: 2.74
Max: 14.56
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 mean u: 20

std. dev. sd: 8

size n: 600

Normal Distribution

204 36

Range (600 samples)

Min: 1.38
Max: 44.08
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Min: 1.38
Max: 44.08

n = 600 + 600
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“Kink” 

Best-fit 
Line 
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The different slopes indicate not 
1 population, but multiple. 

However, with mixture, it is not 
true that all data falling along 1 
particular line belong to 1 
particular population. 

1.38 B
1.89 B
2.17 B
2.74 A
2.79 A
2.85 A
3.11 A
3.16 A
3.27 B
3.3 A

The 3 lowest values,
and 4 of the lowest 10
values were from “B.”

B has a much wider spread.
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100

5

Sampling Size Matters!

3

n: 30 n: 8

100
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100

7

Mixture of Populations

We can’t 
distinguish 

mixture with 
histogram 

alone. 
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-3

1.8-1.8

3

n = 600 + 600

n = 30 + 8

Q-Q Plot of Mixture

Q-Q Plot is still useful 
even when we may 

have a limited number 
of samples! 
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Multiple Populations? 

z-value 
for 10th 

percentile: 
-1.28 

z-value 
for 50th 

percentile: 
0 

z-value 
for 90th 

percentile: 
+1.28 

50th Percentile 

10th Percentile 

Data Range: 
1.7 – 2,300 

90th Percentile 

ssBTV 

Yes. 
 

Each “line” has its UCL,  
so several UCLs need 

to be calculated.  



UCL – DC-RCL Comparison 

Data for Contaminant X
(RCL for X is 10 mg/kg.)

Red font indicates RCL exceedance.

Sample# Soil-X (mg/kg)
1 8.5
2 9.7
3 10.
4 9.
5 8.
6 10.
7 9.1
8 10.5
9 11.

10 10.2
11 9.4
12 9.6
13 9.4

10.2

10.5

11.

Soil-X (mg/ k g)

Number of Missing Observations       0

Minimum       8 Mean       9.569

General Statist ic s

Total Number of Observations      13 Number of Distinct Observations      11

Coefficient of Variation      0.0848 Skewness     -0.227

Maximum      11 Median       9.6

SD       0.812 Std. Error of Mean       0.225

Lilliefors Test Statistic       0.11 Lilliefors GOF Test

5% Lilliefors Critical Value       0.246 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.99 Shapiro W ilk  GOF Test

5% Shapiro Wilk Critical Value       0.866 Data appear Normal at 5% Significance Level

   95% Student's-t UCL       9.971    95% Adjusted-CLT UCL (Chen-1995)       9.924

   95% Modified-t UCL (Johnson-1978)       9.968

Data appear Normal at 5% Signif ic anc e Lev el

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Sk ewness)

Suggested UCL to Use

95% Student's-t UCL       9.971

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



• RSL – Regional Screening Level  
  

• BTV – Statewide (unless site-specific) 
  

• UCL – Site-specific for comparison to DC-RCL 
  

RCL Summary 



Upcoming RR Program 
Issues & Trends Webinars 

July 29 
New EPA VI Guidance and WI sub-slab VRSL 

Terry Evanson 
 

August 5 
Navigating VPLE (Voluntary Party Liability 

Exemption) 
Michael Prager 
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