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GENERAL FACILITY DESCRIPTION,  

RELATIONSHIP TO COUNTY, SOLID WASTE PLAN, AND  

OWNERSHIP 

 

The Bountiful Sanitary Landfill (Previously called the Bay Area Refuse Disposal site (BARD)) 

occupies approximately 150 acres on the east shore of the Great Salt Lake, west of West Bountiful, 

Utah.  The landfill began receiving municipal waste in about 1962, while it was operated by a 

group of six east shore cities, and Davis County which constituted the Bay Area Refuse Disposal 

District.  The Bay Area Refuse Disposal District consisted of the following public entities:  

 

1. Bountiful City 

2. Centerville City 

3. Farmington City 

4. City of North Salt Lake 

5. West Bountiful City 

6. Woods Cross City 

7. Davis County (unincorporated areas) 

 

Starting July 1987, all of the public entities except Bountiful joined the Davis County Solid Waste 

Management District and began transferring their refuse to the Davis County "Burn Plant" near 

Hill Air Force Base in North Davis County.  Since that time the landfill has been operated solely 

by the City of Bountiful. 

 

Use of the facility is limited to residents of the City of Bountiful.  The landfill receives residential 

and commercial wastes and construction debris produced within Bountiful City, which has a total 

area of nearly 13 square miles (Population 45,762 as of 2020 Census).  Hazardous wastes, 

asbestos, waste tires, and PCB contaminated wastes are prohibited.   

 

 

 



























































Attachment 2
Technical Data



USGS  Topographic Map 7-1/2 Minute Series 



Topographic Map 1''=200'
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Attachment 3
Record Keeping 

Forms
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Drainage System Inspection Form 
Bountiful Sanitary Landfill 

 
Inspector(s):_________________________________________Date:___________________ 
Current Weather Conditions:______________________ Last 24 Hours:_________________ 

 
 
 

 
OK 

 
Not OK 

 
Condition, Corrective Action, General Notes 

 
 

Site Access 
 

 
 

 
 

 
 
 
 
 
 
 
 

 
Soil Stabilization 

 
 

 
 

 
 
 
 
 
 
 
 

 
Conveyances Stable 

 
 

 
 

 
 
 
 
 
 
 
 

 
Water Management 

 
 
 

 
 
 
 
 
 
 
 

 
Outlet Protection 

 
  

 

 

 

 
  



Drainage System Inspection Form 
Bountiful Sanitary Landfill 

 
  

 
 

OK 
 

Not OK. 
 

Condition, Corrective Action, General Notes 
 
 
Storm Water 
Detention and 
Monitoring 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
Maintenance 
 
 

 
 
 

 

 

 

 
 
Dust Control 
 

 
 

 
 

 
 
 
 
 
 

 
Spill Prevention 

   

 

 

 
Condition of 
Discharge Water 
If applicable 

   

 

 

Comments: 
 

 

 

 

 

 

 

 

 



1

STORM WATER DISCHARGE MONITORING REPORT (SWDMR)

    IDENTIFICATION & LOCATION                                                                                                                                  

Name ________________________________________________ Permit No. UTR________________________________

Mailing Address: Site Location (if different)

_____________________________________________________ _____________________________________________

_____________________________________________________ _____________________________________________

_____________________________________________________ _____________________________________________

_____________________________________________________ _____________________________________________

Monitoring Period:

From:  Month______  Day ______  Year ________ To:  Month______  Day ______  Year ________

Total Storm Water Discharge Points ________ Number assigned to this Discharge Point ________

    INDUSTRY SECTOR(s)                                                                                                                                  

Industrial Activities or Industry Sector(s) Drained by this Discharge:
• A. Timber Products Facilities
• B. Paper and allied Products Manufacturing 

Facilities.
• C. Chemical and allied Products Manufacturing 

Facilities.
• D. Asphalt paving, Roofing materials, and Lubricant 

Manufacturing Facilities.
• E. Glass, Clay, Cement, Concrete, and Gypsum 

Product Manufacturing Facilities.
• F. Primary Metals Facilities.
• G. Metal Mines (Ore Mining and Dressing).
• H. Coal Mines and Coal Mine-Related Facilities.
• I. Oil or Gas Extraction Facilities.
• J. Mineral Mining and Processing Facilities.
• K. Hazardous Waste Treatment Storage or Disposal 

Facilities.
• L. Landfills and Land Application Sites.
• M. Automobile Salvage Yards.
• N. Scrap Recycling and Waste Recycling Facilities.
• O. Steam Electric Power Generating Facilities.
• P. Motor Freight transportation Facilities, Passenger 

Transportation Facilities, Petroleum Bulk Oil 
Stations and Terminals, the United States Postal 
Service , or Railroad Transportation Facilities.

• Q. Vehicle Maintenance Areas and Equipment 
Cleaning Areas of Water Transportation Facilities.

• R. Ship or Boat Building and Repair Yards.
• S. Vehicle Maintenance Areas, Equipment Cleaning 

Areas or Airport Deicing Operations located at Air 
Transportation Facilities.

• T. Wastewater Treatment Works.
• U. Food and Kindred Products Facilities.
• V. Textile Mills, Apparel and Other Fabric Product 

Manufacturing Facilities.
• W. Furniture and fixture manufacturing Facilities.
• X. Printing and Publishing Facilities.
• Y. Rubber and Miscellaneous Plastic Product 

Manufacturing Facilities.
• Z. Leather Tanning and Finishing Facilities
• AA. Facilities That Manufacture Metal Products 

including Jewelry, Silverware and Plated Ware..
• AB. Facilities That Manufacture Transportation 

Equipment, Industrial or Commercial Machinery.
• AC. Facilities That Manufacture Electronic and 

Electrical Equipment and Components, 
Photographic and Optical Goods.

• AD. Non-Classified Facilities

Bountiful City 000725

795 S. Main St.
Bountiful, UT  84010

Bountiful Sanitary Landfill
1300 W. 1600 N
West Bountiful, UT  84087

 1  1
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    ANALYTICAL MONITORING DATA    (For sectors where it is required)                                                                                                       

Storm Event: All samples shall be collected from the discharge resulting from a storm event that is greater than 0.1 inches in magnitude and that 
occurs at least 72 hours from the previously measurable (greater than 0.1 inch rainfall) storm event.  This data must be submitted to 
the Division of Water Quality.

Please circle if there has been no data or discharge of Storm 
Water during this reporting period.
(If none please explain in comment section)

• No Data

Date of Storm Event Month Day  Year

Duration of Storm Event Hours

Rain Fall Measurement Inches

Time elapsed Between Recorded & Previous Storm Event Days

Estimated Total Volume of Discharge  
(Include units; gal., etc.)

Sample Type: Data shall be reported for a grab sample taken during the first thirty minutes of the discharge.  If the collection of a grab sample 
during the first thirty minutes is impracticable, a grab sample can be taken during the first hour of the discharge, and the discharger 
shall submit with the monitoring report a description of why a grab sample during the first thirty minutes was impracticable.

Parameter Effluent Limit
(If Applicable)

Concentration
(Concentration quantity, for example -14.2)

Units
(Example – mg/L)
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    SIGNATURE                                                                                                                                   

Name/Title Principle Executive Officer
(Typed or Printed)

____________________________________________________________________

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 
submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations.  See 18 U.S.C. 1001 and 33 U.S.C. 1319.  (penalties under these statues may include 
fines up to $10,000 and or maximum imprisonment of between 6 months and 5 years)

_______________________________________ ___________________
Signature of Principle Executive Date
Officer or Authorized Agent

Comments:

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________

Gary Hill, City Manager
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VISUAL MONITORING REQUIREMENTS

Sample and Data Collection: Examinations shall be made of samples collected within the first 30 minutes (or as soon thereafter as practical, but not

to exceed one hour) of when the runoff or snowmelt begins discharging.  The examinations shall document observations

of color, odor, clarity, floating solids, settled solids, suspended solids, foam, oil sheen, and other  obvious indicators

of storm water pollution.  The examination must be conducted in a well lit area.  No analytical tests are required to

be performed on the samples.  All such samples shall be collected from the discharge resulting from a storm event that

is greater than 0.1 inches in magnitude and that occurs at least 72 hours from the previously measurable (greater than

0.1 inch rainfall) storm event.  Where practicable the same individual will carry out the collection and examination of

discharges for the life of the permit.

COLOR (Circle the ones that apply):

1. Identification of Color.

Black Dark Grey Medium Grey Light Grey Dark Chocolate Brown Medium Brown

Light Brown Tan Yellow Green Other

2. Intensity of Color.  Very intense Prominent Moderately Perceptible        Hardly Perceptible

Comments:

CLARITY (Circle the right one):

Totally Opague Slightly Translucent Translucent Nearly Transparent Transparent

ODOR (Circle the ones that apply):

Diesel Gasoline Petroleum Solvent Musty Sewage Chlorine

Rotten Egg Sulfur No Odor Noxious Other

Comments:
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SOLIDS

Floating Solids: (Description)

Suspended and Settled Solids: (Description)

FOAM, OIL SHEEN, OR OTHER  OBVIOUS

INDICATORS OF POLLUTION 



Attachment 4
Demonstration of 

Naturally Occurring 
Arsenic



215 South State Street, Suite 500 
Salt Lake City, UT  84111

PH 801.853.8185 
FAX 714.969.0820 

www.geosyntec.com 

February 17, 2022 

Mr. Todd Christensen  
Assistant City Engineer 
Bountiful City 
795 North Main Street  
Bountiful, UT 84010  

Subject: 5-Year Review of Alternative Groundwater Protection Standards for Arsenic 
Bountiful Sanitary Landfill 
Bountiful, Utah 

Dear Mr. Christensen: 

On behalf of Bountiful City, Geosyntec Consultants, Inc. (Geosyntec) has completed a 
5-year review of the alternate groundwater protection standards (GWPSs) for arsenic
developed for compliance monitoring wells BSL-2 and BSL-3 at the Bountiful Sanitary
Landfill (Landfill) in Bountiful, Utah. The alternate GWPSs for these wells were approved
by the Utah Department of Environmental Quality Division of Waste Management and
Radiation Control (DWMRC) in their letter to Bountiful City dated March 12, 2012. The
alternate GWPSs were developed in accordance with UAC R315-308-2 to account for the
presence of naturally occurring background levels of arsenic that are present in groundwater
in the vicinity of the Landfill. In accordance with the Landfill’s permit, a review of the
alternate GWPSs is required every 5-years. The prior 5-year review was conducted in 2017
and included a review of the data collected from 2011-2016. This report presents a review of
the data collected during the current 5-year review period (i.e., 2017-2021). The purpose of
this review is to evaluate whether the alternate GWPSs for wells BSL-2 and BSL-3 should
be updated or revised based on the current data.

SCOPE OF WORK 

The scope of work for the 5-year review included the following general tasks: 

• Evaluating and conducting statistical trend tests on the arsenic data from background
wells BSL-1, BG-1 and BG-2 and compliance wells BSL-2 and BSL-3.

• Performing a comparison of the current groundwater data (2017-2021) from the two
compliance wells (BSL-2 and BSL-3) with the intra-well background data for each
of these wells used to develop the alternate GWPSs.



Mr. Todd Christensen 
February 17, 2022 
Page 2 

• Evaluating the data and updating the alternate GWPSs for BSL-2 and BSL3, if
determined appropriate, based on the statistical evaluation and comparison of the
data.

GROUNDWATER ARSENIC DATA SETS 

Bountiful City provided updated quarterly monitoring results for arsenic in groundwater 
from   2017-2021. This data was analyzed along with data from previous sampling events 
from 2002-2016 to evaluate the potential necessity of updating alternate GWPSs. Blind field 
duplicates collected for analytical precision and non-detected arsenic values were excluded 
from the evaluation. This is consistent with the 2011 alternate GWPS evaluation and the 
2011-2016 review, both approved by DWMRC.  

EPA software ProUCL Version 5.1 (EPA 600/R-07/041, June 2016) was used for the 
statistical analysis of the data sets (time series data from 2002-2021, 2002-2010, and 2017-
2021) evaluated in this report. Table 1 includes the input data set, Table 2 provides summary 
statistics, Table 3 provides trend testing results and Table 4 provides a summary of the 
Analysis of Variance (ANOVA) tests performed on the data. Appendix A contains the 
outputs of ProUCL for the data summarized in the above tables. 

BACKGROUND WELL DATA EVALUATION 

Background wells BSL-1, BG-1, and BG-2 were used to establish baseline groundwater 
arsenic levels. Data from June 2002 to December 2021 was used for BSL-1, while BG-1 and 
BG-2 include data from September 2010 through December 2021.  

Recent data for BG-1 (2017-2021) shows normal or lognormal distribution of data; however, 
the 2010-2021 period shows no discernable distribution. All analysis time periods for BG-2 
and BSL-1 result in normal or lognormal distribution (Table 2).  

Background well trends over time are plotted in Figure 1 with Mann-Kendall and Thiel-Sen 
tests for trend analysis detailed in Table 3. BG-1 shows no significant trends for either test 
between 2010-2021 or 2017-2021. Well BG-2 has a decreasing trend for both tests during 
the 2010-2021 period, but no significant trend in the recent 2017-2021 time period. BSL-1 
has an increasing trend overall (2002-2021) but has no significant trend from 2017-2021. 
Ordinary Least Squares (OLS) linear regression was performed on the time-series data for 
each well where a trend was present. Well BSL-1 had roughly equivalent correlation 
coefficients (r2) values of 0.58 (2002-2010) and 0.55 (2002-2021) during increasing trend 
periods with minimal slopes of 0.0002 (mg/L/yr) and 0.0001 (mg/L/yr), respectively.  
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ANOVA tests were performed to compare arsenic data from the BSL-1 well during two time 
periods; 2002-2010, before alternate GWPSs were established and 2017-2021, the period for 
this review. Table 4 shows the parametric (“classic”) and nonparametric ANOVA test results. 
Well BSL-1 exhibits statistically significant difference for both the classic and nonparametric 
ANOVA tests between the time periods, yet this can be explained by the change in trend 
from slightly increasing to no significant trend during the background monitoring period and 
recent sampling events respectively.  

Using the compiled statistical analysis of the background well data, there does not appear to 
be a significant increase in background arsenic concentrations based on the following 
findings:  

• BG-1 shows no significant trends for any time period analyzed;

• BG-2 shows an overall (2002-2021) decreasing trend with no significant trend in the
recent (2017-2021) period; and

• BSL-1 shows no significant trend for the recent (2017-2021) period and an overall
(2002-2017) negligible increase in arsenic concentration.

The results of this analysis agree with the previous 5-year review, which also did not show a 
significant change in background concentrations.  

COMPLIANCE WELL DATA EVALUATION 

Compliance wells BSL-2 and BSL-3 were evaluated using data from three time periods: 
2002-2010, 2017-2021, and 2002-2021. The purpose of the selected time periods is to 
measure recent data trends for the current evaluation period (2017-2021) against established 
background trends (2002-2010) used to develop alternate GWPSs, and the overall sampling 
history (2002-2021). Statistics for these compliance wells are summarized in Table 2. BSL-
2 and BSL-3 exhibit normal or lognormal distribution in all time periods except for 2002-
2021 for BSL-2, which shows only lognormal data distribution. During the alternate GWPSs 
development, lognormal distributions were used for BSL-2 and normal distributions were 
used for BSL-3 (both at a 0.05 significance level). To be consistent with the current data, 
alternate GWPSs development, and 2011-2016 review, Geosyntec used the same 
distributions during this evaluation.  

Mean arsenic concentrations at BSL-2 decreased from 0.019 (mg/L) during 2002-2010 to 
0.013 (mg/L) from 2017-2021. Mean values at BSL-3 have slightly increased during these 
same time periods from 0.054 (mg/L) to 0.060 (mg/L). However, the increase is not 
statistically significant in the ANOVA tests (Table 4), as both the classic and nonparametric 
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tests result in P-values greater than 0.05, meaning the mean and median of the datasets are 
comparable.  
 
Table 3 contains the trend test results for BSL-2 and BSL-3. While initial trends for BSL-2 
were slightly increasing, recent trends (2017-2021) show no significant trends and the entire 
dataset (2002-2021) also shows no significant trends. BSL-3 shows slightly increasing trends 
for the entire data set (2002-2017), while exhibiting no significant trends in the recent time 
frame (2017-2021). The r2 value for BSL-2 during the initial increasing trend (2002-2010) is 
average at 0.4 with an increase of 0.0005 mg/L per year. The r2 value for BSL-3 for the 
overall time interval (2002-2021) is low (0.09) with a minor increase of 0.0002 mg/L per 
year. 

RECOMMENDATIONS 

Geosyntec’s analysis of recent and historic arsenic concentrations in groundwater at the 
Landfill supports the current alternate GWSPs and indicates that no updates are needed at 
this time. This is supported by statistical analysis of the background wells showing no 
significant-to-minimally increasing trends in groundwater arsenic concentrations at wells 
BG-1, BG-2, and BSL-1 and enough data at each compliance well to be considered 
statistically significant (over 50 observations at each).  
 
The RCRA Unified Guidance states (without firm rules) that frequency or timing of updates 
to background may be performed: 

• To enlarge initially small well-specific background observation data sets; 

• To ensure that more recent compliance measurements are not impacted by a potential 
release; 

• When sufficient new data have been collected to allow a statistical comparison with 
existing background data at compliance wells; 

• When there is no significant difference between new data and existing background 
data; and/or 

• When there is no statistically significant increase in concentrations at a compliance 
well. 

Based on the results of the first 5-year review period (2011-2016) and the consistent results 
from this 5-year period (2017-2021), there is no evidence to support updating the GWPSs. 
Table 5 shows the results of combining all compliance data (2002-2021) relative to the 
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existing background period (2002-2010). The 95/95 upper tolerance limits (UTLs) show little 
change for BSL-2 (0.046 to 0.040) and BSL-3 (0.082 to 0.080). 

Table 5     Comparison of UTLs Calculated Using Existing (2002-2010) versus Updated 
(2002-2021) Monitoring Results. 

Well 

Existing Background Data Set 
(2002-2010) 

Updated Background Data 
Set (2002-2021) 

Observations 95/95 UTL Observations 95/95 UTL 

BSL-2 32 0.046 76 0.040 

BSL-3 33 0.082 77 0.080 

 

Based on this analysis, Geosyntec recommends maintaining the 5-year review frequency for 
groundwater arsenic data. The next review should remain consistent with evaluation of site 
date and an update/revision of the GWPS only if results of the analysis indicate a necessity. 

CLOSING 

Geosyntec appreciates the opportunity to provide this 5-year review for Bountiful City. If 
you have any questions, please feel free to contact us at 801-618-0483. 

Sincerely, 

 

Brent C. Robinson, P.E.    Brian Smith, P.G. 
Senior Principal     Project Manager 

Attachments: 
Figure 1 – Arsenic Time Series for Background Wells 
Figure 2 – Arsenic Time Series for Compliance Wells 
 
Table 1 – Groundwater Arsenic Data Sets 
Table 2 – Summary Statistics and Distribution Fitting Results 
Table 3 – Trend Testing Results 
Table 4 – ANOVA Test Results 
 
Appendix A – ProUCL Outputs 
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Well Date Sampled Arsenic (mg/L)
BG-1 9/16/2010 0.026
BG-1 12/20/2010 0.023
BG-1 3/20/2012 0.0223
BG-1 9/13/2012 0.0388
BG-1 3/7/2013 0.0214
BG-1 9/12/2013 0.041
BG-1 3/26/2014 0.0246
BG-1 9/9/2014 0.049
BG-1 3/9/2015 0.0238
BG-1 9/22/2015 0.0454
BG-1 3/3/2016 0.025
BG-1 9/21/2016 0.0417
BG-1 3/24/2017 0.0231
BG-1 9/20/2017 0.0418
BG-1 3/26/2018 0.0236
BG-1 9/19/2018 0.0369
BG-1 3/14/2019 0.0246
BG-1 9/25/2019 0.0394
BG-1 3/17/2020 0.0286
BG-1 9/23/2020 0.0437
BG-1 3/19/2021 0.0235
BG-1 9/24/2021 0.0476
BG-2 9/16/2010 0.033
BG-2 12/20/2010 0.025
BG-2 3/20/2012 0.0128
BG-2 9/13/2012 0.0245
BG-2 3/7/2013 0.0138
BG-2 9/12/2013 0.0226
BG-2 3/26/2014 0.02
BG-2 9/10/2014 0.0284
BG-2 3/10/2015 0.0187
BG-2 9/23/2015 0.0213
BG-2 3/4/2016 0.00993

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BG-2 9/21/2016 0.0161
BG-2 3/24/2017 0.00688
BG-2 9/20/2017 0.0164
BG-2 3/27/2018 0.0111
BG-2 9/18/2018 0.014
BG-2 3/15/2019 0.00767
BG-2 9/24/2019 0.0114
BG-2 3/16/2020 0.00719
BG-2 9/23/2020 0.0139
BG-2 3/19/2021 0.00872
BG-2 9/23/2021 0.0206
BSL-1 3/21/2002 0.0057
BSL-1 9/26/2002 0.0054
BSL-1 3/12/2004 0.006
BSL-1 9/30/2004 0.006
BSL-1 9/19/2005 0.0073
BSL-1 3/17/2006 0.0076
BSL-1 9/14/2006 0.0059
BSL-1 9/27/2007 0.0064
BSL-1 9/24/2009 0.0069
BSL-1 3/19/2010 0.0077
BSL-1 9/16/2010 0.0081
BSL-1 3/14/2011 0.00716
BSL-1 9/14/2011 0.00671
BSL-1 3/20/2012 0.00768
BSL-1 9/13/2012 0.00947
BSL-1 3/7/2013 0.00945
BSL-1 9/12/2013 0.00861
BSL-1 3/26/2014 0.00697
BSL-1 9/9/2014 0.0082
BSL-1 3/9/2015 0.00688
BSL-1 9/22/2015 0.00799
BSL-1 3/3/2016 0.00823

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BSL-1 9/22/2016 0.00784
BSL-1 3/23/2017 0.00844
BSL-1 9/21/2017 0.00808
BSL-1 3/26/2018 0.0101
BSL-1 9/19/2018 0.0072
BSL-1 3/14/2019 0.012
BSL-1 9/24/2019 0.00981
BSL-1 3/17/2020 0.0104
BSL-1 9/23/2020 0.00912
BSL-1 3/18/2021 0.00917
BSL-1 9/23/2021 0.00837
BSL-2 3/21/2002 0.0099
BSL-2 6/20/2002 0.0084
BSL-2 9/26/2002 0.01
BSL-2 12/4/2002 0.018
BSL-2 3/27/2003 0.013
BSL-2 9/24/2003 0.013
BSL-2 3/12/2004 0.008
BSL-2 6/18/2004 0.015
BSL-2 9/30/2004 0.007
BSL-2 12/10/2004 0.011
BSL-2 3/18/2005 0.014
BSL-2 9/19/2005 0.0089
BSL-2 12/6/2005 0.024
BSL-2 3/17/2006 0.026
BSL-2 6/23/2006 0.018
BSL-2 9/14/2006 0.019
BSL-2 12/5/2006 0.02
BSL-2 3/22/2007 0.021
BSL-2 6/15/2007 0.023
BSL-2 9/27/2007 0.0074
BSL-2 12/20/2007 0.026
BSL-2 3/27/2008 0.041

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BSL-2 9/23/2008 0.02
BSL-2 12/22/2008 0.02
BSL-2 3/12/2009 0.026
BSL-2 6/16/2009 0.024
BSL-2 9/24/2009 0.0099
BSL-2 12/21/2009 0.027
BSL-2 3/19/2010 0.027
BSL-2 6/17/2010 0.024
BSL-2 9/16/2010 0.019
BSL-2 12/20/2010 0.032
BSL-2 3/14/2011 0.0244
BSL-2 6/10/2011 0.0253
BSL-2 9/14/2011 0.0205
BSL-2 12/20/2011 0.0299
BSL-2 3/20/2012 0.0227
BSL-2 6/22/2012 0.0193
BSL-2 9/13/2012 0.024
BSL-2 12/14/2012 0.0265
BSL-2 3/7/2013 0.0266
BSL-2 6/21/2013 0.0299
BSL-2 9/12/2013 0.025
BSL-2 12/10/2013 0.0362
BSL-2 3/26/2014 0.0706
BSL-2 6/18/2014 0.0103
BSL-2 9/10/2014 0.0092
BSL-2 12/9/2014 0.0092
BSL-2 3/10/2015 0.0138
BSL-2 6/3/2015 0.0147
BSL-2 9/23/2015 0.0122
BSL-2 12/10/2015 0.0123
BSL-2 3/4/2016 0.0163
BSL-2 6/6/2016 0.0188
BSL-2 9/21/2016 0.0124

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BSL-2 12/5/2016 0.0142
BSL-2 3/24/2017 0.0141
BSL-2 6/6/2017 0.0176
BSL-2 9/20/2017 0.00956
BSL-2 12/8/2017 0.0129
BSL-2 3/27/2018 0.0117
BSL-2 6/6/2018 0.0149
BSL-2 9/18/2018 0.00671
BSL-2 12/21/2018 0.00814
BSL-2 3/15/2019 0.00778
BSL-2 6/4/2019 0.0186
BSL-2 9/25/2019 0.011
BSL-2 12/17/2019 0.011
BSL-2 3/16/2020 0.0114
BSL-2 6/19/2020 0.0133
BSL-2 9/24/2020 0.011
BSL-2 12/22/2020 0.0138
BSL-2 3/19/2021 0.0159
BSL-2 6/8/2021 0.0148
BSL-2 9/24/2021 0.0157
BSL-2 12/3/2021 0.00959
BSL-3 3/21/2002 0.04
BSL-3 6/20/2002 0.042
BSL-3 9/26/2002 0.053
BSL-3 12/4/2002 0.046
BSL-3 3/27/2003 0.04
BSL-3 6/18/2003 0.048
BSL-3 9/24/2003 0.051
BSL-3 12/17/2003 0.053
BSL-3 3/12/2004 0.045
BSL-3 6/18/2004 0.051
BSL-3 9/30/2004 0.071
BSL-3 12/10/2004 0.064

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BSL-3 3/18/2005 0.056
BSL-3 9/19/2005 0.076
BSL-3 12/6/2005 0.067
BSL-3 3/17/2006 0.058
BSL-3 6/23/2006 0.046
BSL-3 9/14/2006 0.059
BSL-3 12/5/2006 0.056
BSL-3 3/22/2007 0.053
BSL-3 6/15/2007 0.047
BSL-3 9/27/2007 0.073
BSL-3 12/20/2007 0.037
BSL-3 9/23/2008 0.081
BSL-3 12/22/2008 0.027
BSL-3 3/12/2009 0.079
BSL-3 6/16/2009 0.05
BSL-3 9/24/2009 0.065
BSL-3 12/21/2009 0.056
BSL-3 3/19/2010 0.044
BSL-3 6/17/2010 0.048
BSL-3 9/16/2010 0.052
BSL-3 12/20/2010 0.046
BSL-3 3/14/2011 0.041
BSL-3 6/10/2011 0.0443
BSL-3 9/14/2011 0.0496
BSL-3 12/20/2011 0.0418
BSL-3 3/20/2012 0.0469
BSL-3 6/22/2012 0.0453
BSL-3 9/13/2012 0.0578
BSL-3 12/14/2012 0.0467
BSL-3 3/7/2013 0.0519
BSL-3 6/21/2013 0.0456
BSL-3 9/12/2013 0.0611
BSL-3 12/10/2013 0.0718

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Well Date Sampled Arsenic (mg/L)
BSL-3 3/26/2014 0.0601
BSL-3 6/18/2014 0.053
BSL-3 9/10/2014 0.0777
BSL-3 12/9/2014 0.0711
BSL-3 3/10/2015 0.0553
BSL-3 6/3/2015 0.0667
BSL-3 9/23/2015 0.0697
BSL-3 12/10/2015 0.0716
BSL-3 3/4/2016 0.0509
BSL-3 6/6/2016 0.0614
BSL-3 9/21/2016 0.0816
BSL-3 12/5/2016 0.0646
BSL-3 3/24/2017 0.0463
BSL-3 6/6/2017 0.0497
BSL-3 9/20/2017 0.0733
BSL-3 12/8/2017 0.0642
BSL-3 3/27/2018 0.0516
BSL-3 6/6/2018 0.0589
BSL-3 9/18/2018 0.066
BSL-3 12/21/2018 0.0528
BSL-3 3/15/2019 0.055
BSL-3 6/4/2019 0.0538
BSL-3 9/25/2019 0.0587
BSL-3 12/17/2019 0.0417
BSL-3 3/17/2020 0.0542
BSL-3 6/19/2020 0.0712
BSL-3 9/24/2020 0.0839
BSL-3 12/22/2020 0.0685
BSL-3 3/19/2021 0.0529
BSL-3 6/8/2021 0.0645
BSL-3 9/24/2021 0.0705
BSL-3 12/3/2021 0.0524

Table 1                                                                     
Groundwater Arsenic Data Set                                         
Bountiful Landfill



Table 2 

Well Date Range
Number of 

Results
Minimum  

(mg/L)
Maximum  

(mg/L)
Mean  
(mg/L)

Geometric 
Mean

Standard 
Deviation

Coefficient of 
Variation

Distribution

2017-2021 10 0.023 0.048 0.033 0.032 0.010 0.288 N or LN
2010-2021 22 0.021 0.049 0.033 0.031 0.010 0.302 NDD
2017-2021 10 0.007 0.021 0.012 0.011 0.004 0.380 N or LN
2010-2021 22 0.007 0.033 0.017 0.015 0.007 0.436 N or LN
2002-2010 11 0.005 0.008 0.007 0.007 0.001 0.139 N or LN
2017-2021 10 0.007 0.012 0.009 0.009 0.001 0.148 N or LN
2002-2021 33 0.005 0.012 0.008 0.008 0.001 0.189 N or LN
2002-2010 32 0.007 0.041 0.019 0.017 0.008 0.441 N or LN
2017-2021 20 0.007 0.019 0.013 0.012 0.003 0.261 N or LN
2002-2021 76 0.007 0.071 0.018 0.016 0.010 0.537 LN
2002-2010 33 0.027 0.081 0.054 0.053 0.013 0.232 N or LN
2017-2021 20 0.042 0.084 0.060 0.059 0.011 0.176 N or LN
2002-2021 77 0.027 0.084 0.057 0.055 0.012 0.211 N or LN

Notes:

NDD = No Discernable Distribution

LN= Lognormal
N = Normal

Distribution (tested at 0.05 significance level)

Summary Statistics and Distribution Fitting Results
Bountiful Landfill

BSL-1

BSL-2

BSL-3

BG-1

BG-2



Thiel-Sien Mann-
Kendall

Mann-
Kendall

Slope
(mg/L/yr)

BG-1 10 No trend 22 No trend 0.0004

BG-2 10 No trend 22 Decreasing            
(P 0.0024)

-0.0007

BSL-1 Increasing 10 No trend 33 Increasing
(P 0.000002)

0.0001

BSL-2 Increasing 20 No Trend 76 No trend -0.0001

BSL-3 No Trend 20 No Trend 77 Increasing
(P 0.003)

0.0002

0.01 0.0000 No trend 0.02

0.070.0002 No Trend 0.0005 Increasing 0.09

Increasing 0.55

Compliance

32 Increasing
(P 0.00004)

0.40 0.0005 No Trend

11 Increasing
(P 0.003)

0.58 0.0002 No trend

33 No trend 0.02

No trend 0.07

No data

Well Type Well ID

2002 - 2010 Data 2017 - 2021 Data All Data 2002 - 2021
Number 

of Results

No trend 0.08 0.0004 Decreasing 0.39
Background

No data No trend 0.12 0.0011

0.02 0.0001

Trend Test Linear Regression
Mann-
Kendall

r2 Slope
(mg/L/yr)

Thiel-Sien r2 Slope
(mg/L/yr)

Trend Test Linear Regression Number 
of Results

Trend Test
Thiel-Sien r2

Table 3 
Trend Testing Results
Bountiful Landfill

Linear Regression Number of 
Results



Table 4

Bountiful Landfill

Notes:
A P-value <= 0.05 suggests that there are significant differences in mean/median characteristics of the various groups at a 0.05 level of significance 
A P-value > 0.05 suggests that mean/median characteristics of the various groups are comparable.

ANOVA Test Results 

Well

Groups Classical ANOVA Nonparametric ANOVA

Data Range
Number of 

Obs.
Source

Sum of Squares 
(SS)

Degrees of 
Freedom 

(DOF)
Test ResultTest Result

Kruskal- 
Wallis

H Statistic
P-Value

BSL-1

2002 - 2010 11 Between
Groups

3.63E-05

2017 - 2021 10 Within
Groups

2.55E-05

Total 21 Total 6.18E-05

1 3.63E-05

27.1 0.00005

Mean 
Square (MS)

F
Statistic

P-Value

19

--20

Statistically 
Significant 
Difference

12.4 0.0004
Statistically 
Significant 
Difference

1.34E-06

--

BSL-2

2002 - 2010 32 Between
Groups

4.40E-04 1

0.0027 51

Statistically 
Significant 
Difference

2017 - 2021 20 Within
Groups

0.00226 50 4.52E-05

Total 52 Total

4.40E-04

9.7 0.003
Statistically 
Significant 
Difference

6.99 0.008

--

BSL-3

2002 - 2010 33 Between
Groups

3.86E-04 1

0.00749 52

No Difference2017 - 2021 20 Within
Groups

0.0071 51 1.39E-04

Total 53 Total

3.86E-04

2.77 0.10
No 

Difference
3.30 0.069
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Lilliefors Critical (0.05) Value       0.184

Shapiro Wilk Critical (0.05) Value       0.911

Approximate Shapiro Wilk P Value     0.00208

Lilliefors Test Statistic       0.226

Correlation Coefficient R       0.929

Shapiro Wilk Test Statistic       0.845

K-S Critical(0.05)  Value       0.185

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       1.576

A-D Critical (0.05) Value       0.743

K-S Test Statistic       0.238

Gamma GOF Test Results

Correlation Coefficient R       0.936

Lilliefors Test Statistic       0.246

Lilliefors Critical (0.05) Value       0.184

Data not Normal at (0.05) Significance Level

Shapiro Wilk Test Statistic       0.842

Shapiro Wilk Critical (0.05) Value       0.911

Approximate Shapiro Wilk P Value     0.00182

Normal GOF Test Results

Correlation Coefficient R       0.927

Theta star     0.00319

Mean of Log Transformed Data     -3.47

Standard Deviation of Log Transformed Data       0.299

Khat      11.75

Theta hat     0.00276

Kstar      10.18

Maximum      0.049

Mean of Raw Data      0.0325

Standard Deviation of Raw Data     0.00981

Number of Valid Observations      22

Number of Distinct Observations      21

Minimum      0.0214

Result (background;bg-1;arsenic;mg/l)

Raw Statistics

From File   qryJDW_ProUCL_Input_D3_20220210.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2022 1:06:42 PM



Lilliefors Critical (0.05) Value       0.184

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value       0.911

Approximate Shapiro Wilk P Value       0.673

Lilliefors Test Statistic      0.0979

Correlation Coefficient R       0.99

Shapiro Wilk Test Statistic       0.969

K-S Critical(0.05)  Value       0.186

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.201

A-D Critical (0.05) Value       0.746

K-S Test Statistic      0.0923

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.994

Approximate Shapiro Wilk P Value       0.382

Lilliefors Test Statistic       0.138

Lilliefors Critical (0.05) Value       0.184

Correlation Coefficient R       0.981

Shapiro Wilk Test Statistic       0.954

Shapiro Wilk Critical (0.05) Value       0.911

Standard Deviation of Log Transformed Data       0.454

Normal GOF Test Results

Kstar       4.724

Theta star     0.0035

Mean of Log Transformed Data     -4.196

Standard Deviation of Raw Data     0.00722

Khat       5.435

Theta hat     0.00304

Minimum     0.00688

Maximum      0.033

Mean of Raw Data      0.0165

Raw Statistics

Number of Valid Observations      22

Number of Distinct Observations      22

Data do not follow a discernible distribution at (0.05) Level of Significance 

Result (background;bg-2;arsenic;mg/l)

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results



Minimum     0.00671

Raw Statistics

Number of Valid Observations      76

Number of Distinct Observations      58

Lilliefors Critical (0.05) Value       0.152

Data appear Lognormal at (0.05) Significance Level

Result (compliance;bsl-2;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.931

Approximate Shapiro Wilk P Value       0.961

Lilliefors Test Statistic      0.0687

Correlation Coefficient R       0.995

Shapiro Wilk Test Statistic       0.987

K-S Critical(0.05)  Value       0.153

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.148

A-D Critical (0.05) Value       0.745

K-S Test Statistic      0.0667

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.994

Approximate Shapiro Wilk P Value       0.62

Lilliefors Test Statistic      0.0874

Lilliefors Critical (0.05) Value       0.152

Correlation Coefficient R       0.986

Shapiro Wilk Test Statistic       0.973

Shapiro Wilk Critical (0.05) Value       0.931

Standard Deviation of Log Transformed Data       0.187

Normal GOF Test Results

Kstar      26.98

Theta star 2.9297E-4

Mean of Log Transformed Data     -4.857

Standard Deviation of Raw Data     0.00149

Khat      29.66

Theta hat 2.6654E-4

Minimum     0.0054

Maximum      0.012

Mean of Raw Data     0.00791

Raw Statistics

Number of Valid Observations      33

Number of Distinct Observations      32

Result (background;bsl-1;arsenic;mg/l)



Theta star     0.0026

Mean of Log Transformed Data     -2.894

Khat      22.65

Theta hat     0.0025

Kstar      21.78

Maximum      0.0839

Mean of Raw Data      0.0566

Standard Deviation of Raw Data      0.0119

Number of Valid Observations      77

Number of Distinct Observations      67

Minimum      0.027

Data appear Lognormal at (0.05) Significance Level

Result (compliance;bsl-3;arsenic;mg/l)

Raw Statistics

Approximate Shapiro Wilk P Value       0.321

Lilliefors Test Statistic      0.0696

Lilliefors Critical (0.05) Value       0.102

Correlation Coefficient R       0.989

Approximate Shapiro Wilk Test Statistic       0.973

K-S Critical(0.05)  Value       0.103

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.637

A-D Critical (0.05) Value       0.755

K-S Test Statistic      0.0855

Gamma GOF Test Results

Correlation Coefficient R       0.951

Lilliefors Test Statistic       0.122

Lilliefors Critical (0.05) Value       0.102

Data not Normal at (0.05) Significance Level

Correlation Coefficient R       0.893

Approximate Shapiro Wilk Test Statistic       0.824

Approximate Shapiro Wilk P Value 1.563E-12

Standard Deviation of Log Transformed Data       0.466

Normal GOF Test Results

Kstar       4.433

Theta star     0.00405

Mean of Log Transformed Data     -4.133

Standard Deviation of Raw Data     0.00964

Khat       4.607

Theta hat     0.0039

Maximum      0.0706

Mean of Raw Data      0.018



Lilliefors Critical (0.05) Value       0.101

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk Test Statistic       0.974

Approximate Shapiro Wilk P Value       0.358

Lilliefors Test Statistic      0.0737

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R       0.987

A-D Critical (0.05) Value       0.75

K-S Test Statistic      0.0877

K-S Critical(0.05)  Value       0.101

Correlation Coefficient R       0.99

A-D Test Statistic       0.507

Lilliefors Critical (0.05) Value       0.101

Data appear Approximate Normal at (0.05) Significance Level

Gamma GOF Test Results

Approximate Shapiro Wilk Test Statistic       0.966

Approximate Shapiro Wilk P Value       0.124

Lilliefors Test Statistic       0.112

Normal GOF Test Results

Correlation Coefficient R       0.987

Standard Deviation of Log Transformed Data       0.214



Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0515 90% Percentile      0.046

MLE Mean (bias corrected)      0.0325 MLE Sd (bias corrected)      0.0102

Theta hat (MLE)     0.00276 Theta star (bias corrected MLE)     0.00319

nu hat (MLE)    517.2 nu star (bias corrected)    448

Gamma Statistics

k hat (MLE)      11.75 k star (bias corrected MLE)      10.18

5% K-S Critical Value       0.185 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.743 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.238 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.576 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0498 95% Percentile (z)      0.0486

   95% USL      0.058 99% Percentile (z)      0.0553

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0555 90% Percentile (z)      0.0451

5% Lilliefors Critical Value       0.184 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.911 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.246 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.842 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.349 d2max (for USL)       2.603

Coefficient of Variation       0.302 Skewness       0.358

Mean of logged Data     -3.47 SD of logged Data       0.299

Maximum      0.049 Third Quartile      0.0415

Mean      0.0325 SD     0.00981

Minimum      0.0214 First Quartile      0.0237

Second Largest      0.0476 Median      0.0273

Result (background;bg-1;arsenic;mg/l)

General Statistics

Total Number of Observations      22 Number of Distinct Observations      21

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   P:\GIS\SLC1044 - Bountiful Landfill\Database\Export\20220210\D3 2002-2021\qryJDW_ProUCL_Input_D3_2022

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2022 1:07:55 PM



Normal GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.349 d2max (for USL)       2.603

Mean of logged Data     -4.196 SD of logged Data       0.454

Mean      0.0165 SD     0.00722

Coefficient of Variation       0.436 Skewness       0.568

Second Largest      0.0284 Median      0.0151

Maximum      0.033 Third Quartile      0.0211

Total Number of Observations      22 Number of Distinct Observations      22

Minimum     0.00688 First Quartile      0.0112

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (background;bg-2;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0762 99% Percentile      0.0487

   95% USL      0.049

   95% UPL      0.0488 90% Percentile      0.0452

90% Chebyshev UPL      0.0626 95% Percentile      0.0475

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.049    95% BCA Bootstrap UTL with   95% Coverage      0.049

Order of Statistic, r      22    95% UTL with   95% Coverage      0.049

Approx, f used to compute achieved CC       1.158 Approximate Actual Confidence Coefficient achieved by UTL       0.676

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0527 95% Percentile (z)      0.0509

   95% USL      0.0678 99% Percentile (z)      0.0625

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0629 90% Percentile (z)      0.0457

5% Lilliefors Critical Value       0.184 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.911 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.226 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.845 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0604

   95% WH USL      0.0634    95% HW USL      0.0644

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0518 95% Percentile      0.0508

   95% WH Approx. Gamma UTL with   95% Coverage      0.0597 99% Percentile      0.0607



Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.033    95% BCA Bootstrap UTL with   95% Coverage      0.033

Order of Statistic, r      22    95% UTL with   95% Coverage      0.033

Approx, f used to compute achieved CC       1.158 Approximate Actual Confidence Coefficient achieved by UTL       0.676

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0335 95% Percentile (z)      0.0318

   95% USL      0.0491 99% Percentile (z)      0.0433

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0438 90% Percentile (z)      0.0269

5% Lilliefors Critical Value       0.184 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.911 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0979 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0394

   95% WH USL      0.0417    95% HW USL      0.0431

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0318 95% Percentile      0.0307

   95% WH Approx. Gamma UTL with   95% Coverage      0.0384 99% Percentile      0.0392

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0313 90% Percentile      0.0267

MLE Mean (bias corrected)      0.0165 MLE Sd (bias corrected)     0.00761

Theta hat (MLE)     0.00304 Theta star (bias corrected MLE)     0.0035

nu hat (MLE)    239.2 nu star (bias corrected)    207.9

Gamma Statistics

k hat (MLE)       5.435 k star (bias corrected MLE)       4.724

5% K-S Critical Value       0.186 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.746 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0923 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.201 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0292 95% Percentile (z)      0.0284

   95% USL      0.0353 99% Percentile (z)      0.0333

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0335 90% Percentile (z)      0.0258

5% Lilliefors Critical Value       0.184 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.911 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.954 Shapiro Wilk GOF Test



Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)     0.00791 MLE Sd (bias corrected)     0.00152

Theta hat (MLE) 2.6654E-4 Theta star (bias corrected MLE) 2.9297E-4

nu hat (MLE)   1958 nu star (bias corrected)   1781

Gamma Statistics

k hat (MLE)      29.66 k star (bias corrected MLE)      26.98

5% K-S Critical Value       0.153 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.745 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0667 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.148 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0105 95% Percentile (z)      0.0104

   95% USL      0.0121 99% Percentile (z)      0.0114

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0112 90% Percentile (z)     0.00982

5% Lilliefors Critical Value       0.152 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.931 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0874 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.973 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.176 d2max (for USL)       2.787

Mean of logged Data     -4.857 SD of logged Data       0.187

Mean     0.00791 SD     0.00149

Coefficient of Variation       0.189 Skewness       0.563

Second Largest      0.0104 Median     0.00784

Maximum      0.012 Third Quartile     0.00861

Total Number of Observations      33 Number of Distinct Observations      32

Minimum     0.0054 First Quartile     0.0069

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (background;bsl-1;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0487 99% Percentile      0.032

   95% USL      0.033

   95% UPL      0.0323 90% Percentile      0.025

90% Chebyshev UPL      0.0387 95% Percentile      0.0282



Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       1.97 d2max (for USL)       3.114

Mean of logged Data     -4.133 SD of logged Data       0.466

Mean      0.018 SD     0.00964

Coefficient of Variation       0.537 Skewness       2.455

Second Largest      0.041 Median      0.0154

Maximum      0.0706 Third Quartile      0.024

Total Number of Observations      76 Number of Distinct Observations      58

Minimum     0.00671 First Quartile      0.011

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-2;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0145 99% Percentile      0.0115

   95% USL      0.012

   95% UPL      0.0109 90% Percentile     0.00974

90% Chebyshev UPL      0.0125 95% Percentile      0.0102

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.012    95% BCA Bootstrap UTL with   95% Coverage      0.012

Order of Statistic, r      33    95% UTL with   95% Coverage      0.012

Approx, f used to compute achieved CC       1.737 Approximate Actual Confidence Coefficient achieved by UTL       0.816

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0107 95% Percentile (z)      0.0106

   95% USL      0.0131 99% Percentile (z)      0.012

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0117 90% Percentile (z)     0.00987

5% Lilliefors Critical Value       0.152 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.931 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0687 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.987 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0115

   95% WH USL      0.0126    95% HW USL      0.0127

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0106 95% Percentile      0.0106

   95% WH Approx. Gamma UTL with   95% Coverage      0.0115 99% Percentile      0.0119

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0106 90% Percentile     0.00991



Approximate Sample Size needed to achieve specified CC      93

Order of Statistic, r      75    95% UTL with   95% Coverage      0.041

Approx, f used to compute achieved CC       1.974 Approximate Actual Confidence Coefficient achieved by UTL       0.899

Nonparametric Distribution Free Background Statistics

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.035 95% Percentile (z)      0.0345

   95% USL      0.0684 99% Percentile (z)      0.0474

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0402 90% Percentile (z)      0.0291

5% Lilliefors Critical Value       0.102 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.321 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0696 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.973 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0383

   95% WH USL      0.056    95% HW USL      0.0582

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0341 95% Percentile      0.0339

   95% WH Approx. Gamma UTL with   95% Coverage      0.0379 99% Percentile      0.0434

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0339 90% Percentile      0.0294

MLE Mean (bias corrected)      0.018 MLE Sd (bias corrected)     0.00853

Theta hat (MLE)     0.0039 Theta star (bias corrected MLE)     0.00405

nu hat (MLE)    700.2 nu star (bias corrected)    673.9

Gamma Statistics

k hat (MLE)       4.607 k star (bias corrected MLE)       4.433

5% K-S Critical Value       0.103 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0855 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.637 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0341 95% Percentile (z)      0.0338

   95% USL      0.048 99% Percentile (z)      0.0404

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0369 90% Percentile (z)      0.0303

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 1.563E-12 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.122 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.824 Normal GOF Test



MLE Mean (bias corrected)      0.0566 MLE Sd (bias corrected)      0.0121

Theta hat (MLE)     0.0025 Theta star (bias corrected MLE)     0.0026

nu hat (MLE)   3489 nu star (bias corrected)   3354

Gamma Statistics

k hat (MLE)      22.65 k star (bias corrected MLE)      21.78

5% K-S Critical Value       0.101 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0877 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.507 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0766 95% Percentile (z)      0.0762

   95% USL      0.0938 99% Percentile (z)      0.0843

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0801 90% Percentile (z)      0.0719

5% Lilliefors Critical Value       0.101 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk P Value       0.124 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.966 Normal GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       1.967 d2max (for USL)       3.118

Mean of logged Data     -2.894 SD of logged Data       0.214

Mean      0.0566 SD      0.0119

Coefficient of Variation       0.211 Skewness       0.326

Second Largest      0.0816 Median      0.0538

Maximum      0.0839 Third Quartile      0.065

Total Number of Observations      77 Number of Distinct Observations      67

Minimum      0.027 First Quartile      0.047

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-3;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0602 99% Percentile      0.0484

   95% USL      0.0706

   95% UPL      0.0326 90% Percentile      0.0268

90% Chebyshev UPL      0.0471 95% Percentile      0.0304

   95% Percentile Bootstrap UTL with   95% Coverage      0.041    95% BCA Bootstrap UTL with   95% Coverage      0.0374



represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       0.109 99% Percentile      0.0822

   95% USL      0.0839

   95% UPL      0.0792 90% Percentile      0.0723

90% Chebyshev UPL      0.0926 95% Percentile      0.078

Approximate Sample Size needed to achieve specified CC      93

   95% Percentile Bootstrap UTL with   95% Coverage      0.0811    95% BCA Bootstrap UTL with   95% Coverage      0.0816

Order of Statistic, r      76    95% UTL with   95% Coverage      0.0816

Approx, f used to compute achieved CC       2 Approximate Actual Confidence Coefficient achieved by UTL       0.903

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0792 95% Percentile (z)      0.0787

   95% USL       0.108 99% Percentile (z)      0.0911

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0843 90% Percentile (z)      0.0728

5% Lilliefors Critical Value       0.101 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.358 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0737 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0829

   95% WH USL       0.101    95% HW USL       0.103

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0783 95% Percentile      0.0779

   95% WH Approx. Gamma UTL with   95% Coverage      0.0825 99% Percentile      0.0886

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0781 90% Percentile      0.0726



Standard Deviation of S      35.46

Mann-Kendall Test

M-K Test Value (S)     -101

Tabulated p-value     0.002

Median      0.0151

Standard Deviation     0.00722

Coefficient of Variation       0.436

Maximum      0.033

Mean      0.0165

Geometric Mean      0.015

Number or Reported Events Used      22

Number Values Reported (n)      22

Minimum     0.00688

General Statistics

Number of Events Reported (m)      22

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-background;bg-2;arsenic;mg/l

Standard Deviation of S      35.45

Standardized Value of S       1.326

Approximate p-value      0.0924

Mann-Kendall Test

M-K Test Value (S)      48

Tabulated p-value      0.089

Median      0.0273

Standard Deviation     0.00981

Coefficient of Variation       0.302

Maximum      0.049

Mean      0.0325

Geometric Mean      0.0311

Number or Reported Events Used      22

Number Values Reported (n)      22

Minimum      0.0214

General Statistics

Number of Events Reported (m)      22

Number of Missing Events       0

Level of Significance   0.05

Result-background;bg-1;arsenic;mg/l

From File   qryJDW_ProUCL_Input_D3_20220210.xls

Full Precision   OFF

Confidence Coefficient   0.95

Mann-Kendall Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/10/2022 1:07:06 PM



Standard Deviation of S    222.9

Standardized Value of S     -1.162

Approximate p-value       0.123

Mann-Kendall Test

M-K Test Value (S)     -260

Critical Value (0.05)     -1.645

Median      0.0154

Standard Deviation     0.00964

Coefficient of Variation       0.537

Maximum      0.0706

Mean      0.018

Geometric Mean      0.016

Number or Reported Events Used      76

Number Values Reported (n)      76

Minimum     0.00671

General Statistics

Number of Events Reported (m)      76

Number of Missing Events       0

Statistically significant evidence of an increasing

trend at the specified level of significance.

Result-compliance;bsl-2;arsenic;mg/l

Standard Deviation of S      64.53

Standardized Value of S       4.649

Approximate p-value 1.6687E-6

Mann-Kendall Test

M-K Test Value (S)    301

Critical Value (0.05)       1.645

Median     0.00784

Standard Deviation     0.00149

Coefficient of Variation       0.189

Maximum      0.012

Mean     0.00791

Geometric Mean     0.00777

Number or Reported Events Used      33

Number Values Reported (n)      33

Minimum     0.0054

General Statistics

Number of Events Reported (m)      33

Number of Missing Events       0

Statistically significant evidence of a decreasing

trend at the specified level of significance.

Result-background;bsl-1;arsenic;mg/l

Standardized Value of S     -2.82

Approximate p-value     0.0024



Statistically significant evidence of an increasing

trend at the specified level of significance.

Standard Deviation of S    227.3

Standardized Value of S       2.736

Approximate p-value     0.00311

Mann-Kendall Test

M-K Test Value (S)    623

Critical Value (0.05)       1.645

Median      0.0538

Standard Deviation      0.0119

Coefficient of Variation       0.211

Maximum      0.0839

Mean      0.0566

Geometric Mean      0.0553

Number or Reported Events Used      77

Number Values Reported (n)      77

Minimum      0.027

General Statistics

Number of Events Reported (m)      77

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-compliance;bsl-3;arsenic;mg/l



 6       6      0.041      0.0259      0.0151

 5       5      0.0214      0.0257   -0.00428

 4       4      0.0388      0.0254      0.0134

 3       3      0.0223      0.0252   -0.00288

 2       2      0.023      0.0249   -0.00193

 1       1      0.026      0.0247     0.00133

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2    150.2

95% LCL of Slope (0.025) -1.373E-4

95% UCL of Slope (0.975)     0.0011

Theil-Sen Slope 2.5000E-4

Theil-Sen Intercept      0.0244

M1      80.76

Approximate p-value      0.0924

Approximate inference for Theil-Sen Trend Test

Number of Slopes    231

Tabulated p-value      0.089

Standard Deviation of S      35.45

Standardized Value of S       1.326

Coefficient of Variation       0.302

Mann-Kendall Statistics

M-K Test Value (S)      48

Geometric Mean      0.0311

Median      0.0273

Standard Deviation     0.00981

Minimum      0.0214

Maximum      0.049

Mean      0.0325

Number of Values Reported (n)      22

Number of Values After Averaging      22

Number of Replicates       0

Result-background;bg-1;arsenic;mg/l

General Statistics

Number of Events      22

Confidence Coefficient   0.95

Level of Significance   0.05

From File   qryJDW_ProUCL_Input_D3_20220210.xls

Full Precision   OFF

Average Replicates   Replicates at sampling events will be averaged!

Theil-Sen Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/10/2022 1:07:30 PM



Statistically significant evidence of a decreasing

trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

One-sided 95% upper limit of Slope -4.033E-4

95% LCL of Slope (0.025)   -0.00117

95% UCL of Slope (0.975) -3.381E-4

Theil-Sen Slope -7.857E-4

Theil-Sen Intercept      0.0241

M2'    144.7

Approximate p-value     0.0024

Approximate inference for Theil-Sen Trend Test

Number of Slopes    231

Tabulated p-value     0.002

Standard Deviation of S      35.46

Standardized Value of S     -2.82

Coefficient of Variation       0.436

Mann-Kendall Statistics

M-K Test Value (S)     -101

Geometric Mean      0.015

Median      0.0151

Standard Deviation     0.00722

Minimum     0.00688

Maximum      0.033

Mean      0.0165

Number of Values Reported (n)      22

Number of Values After Averaging      22

Number of Replicates       0

Result-background;bg-2;arsenic;mg/l

General Statistics

Number of Events      22

 22      22      0.0476      0.0299      0.0177

 21      21      0.0235      0.0297   -0.00618

 20      20      0.0437      0.0294      0.0143

 19      19      0.0286      0.0292 -5.750E-4

 18      18      0.0394      0.0289      0.0105

 17      17      0.0246      0.0287   -0.00408

 16      16      0.0369      0.0284     0.00848

 15      15      0.0236      0.0282   -0.00458

 14      14      0.0418      0.0279      0.0139

 13      13      0.0231      0.0277   -0.00458

 12      12      0.0417      0.0274      0.0143

 11      11      0.025      0.0272   -0.00218

 10      10      0.0454      0.0269      0.0185

 9       9      0.0238      0.0267   -0.00288

 8       8      0.049      0.0264      0.0226

 7       7      0.0246      0.0262   -0.00158



One-sided 95% lower limit of Slope 7.8992E-5

Theil-Sen Slope 1.0993E-4

Theil-Sen Intercept     0.00597

M1'    210.9

Approximate p-value 1.6687E-6

Approximate inference for Theil-Sen Trend Test

Number of Slopes    528

Critical Value (0.05)       1.645

Standard Deviation of S      64.53

Standardized Value of S       4.649

Coefficient of Variation       0.189

Mann-Kendall Statistics

M-K Test Value (S)    301

Geometric Mean     0.00777

Median     0.00784

Standard Deviation     0.00149

Minimum     0.0054

Maximum      0.012

Mean     0.00791

Number of Values Reported (n)      33

Number of Values After Averaging      33

Number of Replicates       0

Result-background;bsl-1;arsenic;mg/l

General Statistics

Number of Events      33

 22      22      0.0206     0.0068      0.0138

 21      21     0.00872     0.00759     0.00113

 20      20      0.0139     0.00837     0.00553

 19      19     0.00719     0.00916   -0.00197

 18      18      0.0114     0.00994     0.00146

 17      17     0.00767      0.0107   -0.00306

 16      16      0.014      0.0115     0.00249

 15      15      0.0111      0.0123   -0.0012

 14      14      0.0164      0.0131     0.00331

 13      13     0.00688      0.0139   -0.00699

 12      12      0.0161      0.0147     0.00144

 11      11     0.00993      0.0154   -0.00551

 10      10      0.0213      0.0162     0.00507

 9       9      0.0187      0.017     0.00169

 8       8      0.0284      0.0178      0.0106

 7       7      0.02      0.0186     0.00141

 6       6      0.0226      0.0194     0.00323

 5       5      0.0138      0.0202   -0.00636

 4       4      0.0245      0.0209     0.00356

 3       3      0.0128      0.0217   -0.00893

 2       2      0.025      0.0225     0.00249

 1       1      0.033      0.0233     0.0097

   #   Events   Values  Estimates  Residuals



Minimum     0.00671

Maximum      0.0706

Mean      0.018

Number of Values Reported (n)      76

Number of Values After Averaging      76

Number of Replicates       0

Result-compliance;bsl-2;arsenic;mg/l

General Statistics

Number of Events      76

 33      33     0.00837     0.0096   -0.00123

 32      32     0.00917     0.00949 -3.190E-4

 31      31     0.00912     0.00938 -2.591E-4

 30      30      0.0104     0.00927     0.00113

 29      29     0.00981     0.00916 6.5080E-4

 28      28      0.012     0.00905     0.00295

 27      27     0.0072     0.00894   -0.00174

 26      26      0.0101     0.00883     0.00127

 25      25     0.00808     0.00872 -6.395E-4

 24      24     0.00844     0.00861 -1.695E-4

 23      23     0.00784     0.0085 -6.596E-4

 22      22     0.00823     0.00839 -1.597E-4

 21      21     0.00799     0.00828 -2.897E-4

 20      20     0.00688     0.00817   -0.00129

 19      19     0.0082     0.00806 1.4013E-4

 18      18     0.00697     0.00795 -9.799E-4

 17      17     0.00861     0.00784 7.7000E-4

 16      16     0.00945     0.00773     0.00172

 15      15     0.00947     0.00762     0.00185

 14      14     0.00768     0.00751 1.6980E-4

 13      13     0.00671     0.0074 -6.903E-4

 12      12     0.00716     0.00729 -1.303E-4

 11      11     0.0081     0.00718 9.1960E-4

 10      10     0.0077     0.00707 6.2953E-4

 9       9     0.0069     0.00696 -6.054E-5

 8       8     0.0064     0.00685 -4.506E-4

 7       7     0.0059     0.00674 -8.407E-4

 6       6     0.0076     0.00663 9.6926E-4

 5       5     0.0073     0.00652 7.7920E-4

 4       4     0.006     0.00641 -4.109E-4

 3       3     0.006     0.0063 -3.009E-4

 2       2     0.0054     0.00619 -7.910E-4

 1       1     0.0057     0.00608 -3.811E-4

   #   Events   Values  Estimates  Residuals

Statistically significant evidence of an increasing

trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

95% LCL of Slope (0.025) 7.1760E-5

95% UCL of Slope (0.975) 1.4874E-4



 25      25      0.026      0.016     0.00998

 24      24      0.02      0.0161     0.00393

 23      23      0.02      0.0161     0.00388

 22      22      0.041      0.0162      0.0248

 21      21      0.026      0.0162     0.00979

 20      20     0.0074      0.0163   -0.00886

 19      19      0.023      0.0163     0.00669

 18      18      0.021      0.0164     0.00464

 17      17      0.02      0.0164     0.00359

 16      16      0.019      0.0165     0.00254

 15      15      0.018      0.0165     0.00149

 14      14      0.026      0.0166     0.00944

 13      13      0.024      0.0166     0.00739

 12      12     0.0089      0.0167   -0.00776

 11      11      0.014      0.0167   -0.00271

 10      10      0.011      0.0168   -0.00576

 9       9     0.007      0.0168   -0.00981

 8       8      0.015      0.0169   -0.00186

 7       7     0.008      0.0169   -0.0089

 6       6      0.013      0.017   -0.00395

 5       5      0.013      0.017   -0.004

 4       4      0.018      0.0171 9.4718E-4

 3       3      0.01      0.0171   -0.0071

 2       2     0.0084      0.0172   -0.00875

 1       1     0.0099      0.0172   -0.0073

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2   1643

95% LCL of Slope (0.025) -1.431E-4

95% UCL of Slope (0.975) 3.0282E-5

Theil-Sen Slope -4.936E-5

Theil-Sen Intercept      0.0173

M1   1207

Approximate p-value       0.123

Approximate inference for Theil-Sen Trend Test

Number of Slopes   2850

Critical Value (0.05)     -1.645

Standard Deviation of S    222.9

Standardized Value of S     -1.162

Coefficient of Variation       0.537

Mann-Kendall Statistics

M-K Test Value (S)     -260

Geometric Mean      0.016

Median      0.0154

Standard Deviation     0.00964



 76      76     0.00959      0.0135   -0.00391

 75      75      0.0157      0.0135     0.00215

 74      74      0.0148      0.0136     0.0012

 73      73      0.0159      0.0136     0.00225

 72      72      0.0138      0.0137 1.0346E-4

 71      71      0.011      0.0137   -0.00275

 70      70      0.0133      0.0138 -4.953E-4

 69      69      0.0114      0.0138   -0.00244

 68      68      0.011      0.0139   -0.00289

 67      67      0.011      0.0139   -0.00294

 66      66      0.0186      0.014     0.00461

 65      65     0.00778      0.014   -0.00626

 64      64     0.00814      0.0141   -0.00595

 63      63     0.00671      0.0141   -0.00743

 62      62      0.0149      0.0142 7.0989E-4

 61      61      0.0117      0.0142   -0.00254

 60      60      0.0129      0.0143   -0.00139

 59      59     0.00956      0.0143   -0.00478

 58      58      0.0176      0.0144     0.00321

 57      57      0.0141      0.0144 -3.369E-4

 56      56      0.0142      0.0145 -2.862E-4

 55      55      0.0124      0.0145   -0.00214

 54      54      0.0188      0.0146     0.00422

 53      53      0.0163      0.0146     0.00167

 52      52      0.0123      0.0147   -0.00238

 51      51      0.0122      0.0147   -0.00253

 50      50      0.0147      0.0148 -8.239E-5

 49      49      0.0138      0.0148   -0.00103

 48      48     0.0092      0.0149   -0.00568

 47      47     0.0092      0.0149   -0.00573

 46      46      0.0103      0.015   -0.00468

 45      45      0.0706      0.015      0.0556

 44      44      0.0362      0.0151      0.0211

 43      43      0.025      0.0151     0.00987

 42      42      0.0299      0.0152      0.0147

 41      41      0.0266      0.0152      0.0114

 40      40      0.0265      0.0153      0.0112

 39      39      0.024      0.0153     0.00867

 38      38      0.0193      0.0154     0.00393

 37      37      0.0227      0.0154     0.00728

 36      36      0.0299      0.0155      0.0144

 35      35      0.0205      0.0155     0.00498

 34      34      0.0253      0.0156     0.00973

 33      33      0.0244      0.0156     0.00878

 32      32      0.032      0.0157      0.0163

 31      31      0.019      0.0157     0.00328

 30      30      0.024      0.0158     0.00823

 29      29      0.027      0.0158      0.0112

 28      28      0.027      0.0159      0.0111

 27      27     0.0099      0.0159   -0.00602

 26      26      0.024      0.016     0.00803



 15      15      0.067      0.0498      0.0172

 14      14      0.076      0.0496      0.0264

 13      13      0.056      0.0495     0.00653

 12      12      0.064      0.0493      0.0147

 11      11      0.071      0.0491      0.0219

 10      10      0.051      0.049     0.00203

 9       9      0.045      0.0488   -0.0038

 8       8      0.053      0.0486     0.00437

 7       7      0.051      0.0485     0.00253

 6       6      0.048      0.0483 -3.000E-4

 5       5      0.04      0.0481   -0.00813

 4       4      0.046      0.048   -0.00197

 3       3      0.053      0.0478     0.0052

 2       2      0.042      0.0476   -0.00563

 1       1      0.04      0.0475   -0.00747

   #   Events   Values  Estimates  Residuals

Statistically significant evidence of an increasing

trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

One-sided 95% lower limit of Slope 7.0050E-5

95% LCL of Slope (0.025) 5.0941E-5

95% UCL of Slope (0.975) 2.7778E-4

Theil-Sen Slope 1.6667E-4

Theil-Sen Intercept      0.0473

M1'   1276

Approximate p-value     0.00311

Approximate inference for Theil-Sen Trend Test

Number of Slopes   2926

Critical Value (0.05)       1.645

Standard Deviation of S    227.3

Standardized Value of S       2.736

Coefficient of Variation       0.211

Mann-Kendall Statistics

M-K Test Value (S)    623

Geometric Mean      0.0553

Median      0.0538

Standard Deviation      0.0119

Minimum      0.027

Maximum      0.0839

Mean      0.0566

Number of Values Reported (n)      77

Number of Values After Averaging      77

Number of Replicates       0

Result-compliance;bsl-3;arsenic;mg/l

General Statistics

Number of Events      77



 66      66      0.055      0.0583   -0.0033

 65      65      0.0528      0.0581   -0.00533

 64      64      0.066      0.058     0.00803

 63      63      0.0589      0.0578     0.0011

 62      62      0.0516      0.0576   -0.00603

 61      61      0.0642      0.0575     0.00673

 60      60      0.0733      0.0573      0.016

 59      59      0.0497      0.0571   -0.00743

 58      58      0.0463      0.057    -0.0107

 57      57      0.0646      0.0568     0.0078

 56      56      0.0816      0.0566      0.025

 55      55      0.0614      0.0565     0.00493

 54      54      0.0509      0.0563   -0.0054

 53      53      0.0716      0.0561      0.0155

 52      52      0.0697      0.056      0.0137

 51      51      0.0667      0.0558      0.0109

 50      50      0.0553      0.0556 -3.333E-4

 49      49      0.0711      0.0555      0.0156

 48      48      0.0777      0.0553      0.0224

 47      47      0.053      0.0551   -0.00213

 46      46      0.0601      0.055     0.00513

 45      45      0.0718      0.0548      0.017

 44      44      0.0611      0.0546     0.00647

 43      43      0.0456      0.0545   -0.00887

 42      42      0.0519      0.0543   -0.0024

 41      41      0.0467      0.0541   -0.00743

 40      40      0.0578      0.054     0.00383

 39      39      0.0453      0.0538   -0.0085

 38      38      0.0469      0.0536   -0.00673

 37      37      0.0418      0.0535    -0.0117

 36      36      0.0496      0.0533   -0.0037

 35      35      0.0443      0.0531   -0.00883

 34      34      0.041      0.053    -0.012

 33      33      0.046      0.0528   -0.0068

 32      32      0.052      0.0526 -6.333E-4

 31      31      0.048      0.0525   -0.00447

 30      30      0.044      0.0523   -0.0083

 29      29      0.056      0.0521     0.00387

 28      28      0.065      0.052      0.013

 27      27      0.05      0.0518   -0.0018

 26      26      0.079      0.0516      0.0274

 25      25      0.027      0.0515    -0.0245

 24      24      0.081      0.0513      0.0297

 23      23      0.037      0.0511    -0.0141

 22      22      0.073      0.051      0.022

 21      21      0.047      0.0508   -0.0038

 20      20      0.053      0.0506     0.00237

 19      19      0.056      0.0505     0.00553

 18      18      0.059      0.0503     0.0087

 17      17      0.046      0.0501   -0.00413

 16      16      0.058      0.05     0.00803



 77      77      0.0524      0.0601   -0.00773

 76      76      0.0705      0.06      0.0105

 75      75      0.0645      0.0598     0.0047

 74      74      0.0529      0.0596   -0.00673

 73      73      0.0685      0.0595     0.00903

 72      72      0.0839      0.0593      0.0246

 71      71      0.0712      0.0591      0.0121

 70      70      0.0542      0.059   -0.00477

 69      69      0.0417      0.0588    -0.0171

 68      68      0.0587      0.0586 6.6667E-5

 67      67      0.0538      0.0585   -0.00467



Maximum     0.0081

Mean of Raw Data     0.00664

Standard Deviation of Raw Data 9.2333E-4

Number of Valid Observations      11

Number of Distinct Observations      10

Minimum     0.0054

Result (background;bsl-1;arsenic;mg/l)

Raw Statistics

The data set for variable Result (background;bg-2;arsenic;mg/l) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Maximum      0.033

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Valid Observations       2

Number of Distinct Observations       2

Minimum      0.025

Result (background;bg-2;arsenic;mg/l)

Raw Statistics

The data set for variable Result (background;bg-1;arsenic;mg/l) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Maximum      0.026

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Valid Observations       2

Number of Distinct Observations       2

Minimum      0.023

Result (background;bg-1;arsenic;mg/l)

Raw Statistics

From File   qryJDW_ProUCL_Input_D0_20220210.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2022 12:44:11 PM



Standard Deviation of Log Transformed Data       0.474

Kstar       4.604

Theta star     0.00401

Mean of Log Transformed Data     -4.095

Standard Deviation of Raw Data     0.00814

Khat       5.057

Theta hat     0.00365

Minimum     0.007

Maximum      0.041

Mean of Raw Data      0.0185

Raw Statistics

Number of Valid Observations      32

Number of Distinct Observations      21

Lilliefors Critical (0.05) Value       0.251

Data appear Lognormal at (0.05) Significance Level

Result (compliance;bsl-2;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.85

Approximate Shapiro Wilk P Value       0.543

Lilliefors Test Statistic       0.202

Correlation Coefficient R       0.974

Shapiro Wilk Test Statistic       0.931

K-S Critical(0.05)  Value       0.255

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.417

A-D Critical (0.05) Value       0.728

K-S Test Statistic       0.215

Gamma GOF Test Results

Correlation Coefficient R       0.972

Lilliefors Test Statistic       0.209

Lilliefors Critical (0.05) Value       0.251

Data appear Normal at (0.05) Significance Level

Shapiro Wilk Test Statistic       0.925

Shapiro Wilk Critical (0.05) Value       0.85

Approximate Shapiro Wilk P Value       0.469

Normal GOF Test Results

Correlation Coefficient R       0.971

Theta star 1.5849E-4

Mean of Log Transformed Data     -5.024

Standard Deviation of Log Transformed Data       0.138

Khat      57.49

Theta hat 1.1543E-4

Kstar      41.87



Correlation Coefficient R       0.98

Shapiro Wilk Test Statistic       0.959

Shapiro Wilk Critical (0.05) Value       0.931

Standard Deviation of Log Transformed Data       0.235

Normal GOF Test Results

Kstar      17.4

Theta star     0.0031

Mean of Log Transformed Data     -2.946

Standard Deviation of Raw Data      0.0125

Khat      19.12

Theta hat     0.00282

Minimum      0.027

Maximum      0.081

Mean of Raw Data      0.0539

Raw Statistics

Number of Valid Observations      33

Number of Distinct Observations      24

Lilliefors Critical (0.05) Value       0.154

Data appear Approximate_Lognormal at (0.05) Significance Level

Result (compliance;bsl-3;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.93

Approximate Shapiro Wilk P Value      0.0983

Lilliefors Test Statistic       0.159

Correlation Coefficient R       0.976

Shapiro Wilk Test Statistic       0.941

K-S Critical(0.05)  Value       0.156

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.601

A-D Critical (0.05) Value       0.748

K-S Test Statistic       0.131

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.981

Approximate Shapiro Wilk P Value       0.108

Lilliefors Test Statistic       0.101

Lilliefors Critical (0.05) Value       0.154

Correlation Coefficient R       0.972

Shapiro Wilk Test Statistic       0.942

Shapiro Wilk Critical (0.05) Value       0.93

Normal GOF Test Results



Lilliefors Critical (0.05) Value       0.152

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value       0.931

Approximate Shapiro Wilk P Value       0.547

Lilliefors Test Statistic      0.0911

Correlation Coefficient R       0.982

Shapiro Wilk Test Statistic       0.97

K-S Critical(0.05)  Value       0.153

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.354

A-D Critical (0.05) Value       0.746

K-S Test Statistic       0.106

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.987

Approximate Shapiro Wilk P Value       0.301

Lilliefors Test Statistic       0.136

Lilliefors Critical (0.05) Value       0.152



Minimum     0.0054 First Quartile     0.00595

General Statistics

Total Number of Observations      11 Number of Distinct Observations      10

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Result (background;bsl-1;arsenic;mg/l)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Result (background;bg-2;arsenic;mg/l) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Coefficient of Variation       0.195 Skewness     N/A    

Maximum      0.033 Third Quartile      0.031

Mean      0.029 SD     0.00566

Minimum      0.025 First Quartile      0.027

Second Largest      0.025 Median      0.029

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Result (background;bg-2;arsenic;mg/l)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Result (background;bg-1;arsenic;mg/l) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Coefficient of Variation      0.0866 Skewness     N/A    

Maximum      0.026 Third Quartile      0.0253

Mean      0.0245 SD     0.00212

Minimum      0.023 First Quartile      0.0238

Second Largest      0.023 Median      0.0245

Result (background;bg-1;arsenic;mg/l)

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   P:\GIS\SLC1044 - Bountiful Landfill\Database\Export\20220210\D0 2002-2010\qryJDW_ProUCL_Input_D0_2022

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2022 12:46:10 PM



   95% UPL (t)     0.00855 95% Percentile (z)     0.00826

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage     0.00971 90% Percentile (z)     0.00785

5% Lilliefors Critical Value       0.251 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.202 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage     0.00957

   95% WH USL     0.00886    95% HW USL     0.00888

   95% Hawkins Wixley (HW) Approx. Gamma UPL     0.0085 95% Percentile     0.00841

   95% WH Approx. Gamma UTL with   95% Coverage     0.00952 99% Percentile     0.00925

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL     0.00849 90% Percentile     0.00798

MLE Mean (bias corrected)     0.00664 MLE Sd (bias corrected)     0.00103

Theta hat (MLE) 1.1543E-4 Theta star (bias corrected MLE) 1.5849E-4

nu hat (MLE)   1265 nu star (bias corrected)    921.2

Gamma Statistics

k hat (MLE)      57.49 k star (bias corrected MLE)      41.87

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.728 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.215 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.417 Anderson-Darling Gamma GOF Test

   95% UPL (t)     0.00838 95% Percentile (z)     0.00816

   95% USL     0.0087 99% Percentile (z)     0.00878

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage     0.00924 90% Percentile (z)     0.00782

5% Lilliefors Critical Value       0.251 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.209 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.815 d2max (for USL)       2.234

Coefficient of Variation       0.139 Skewness       0.296

Mean of logged Data     -5.024 SD of logged Data       0.138

Maximum     0.0081 Third Quartile     0.00745

Mean     0.00664 SD 9.2333E-4

Second Largest     0.0077 Median     0.0064



5% A-D Critical Value       0.748 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.131 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.601 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0325 95% Percentile (z)      0.0318

   95% USL      0.041 99% Percentile (z)      0.0374

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0363 90% Percentile (z)      0.0289

5% Lilliefors Critical Value       0.154 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.101 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.186 d2max (for USL)       2.773

Mean of logged Data     -4.095 SD of logged Data       0.474

Mean      0.0185 SD     0.00814

Coefficient of Variation       0.441 Skewness       0.542

Second Largest      0.032 Median      0.019

Maximum      0.041 Third Quartile      0.024

Total Number of Observations      32 Number of Distinct Observations      21

Minimum     0.007 First Quartile      0.0108

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-2;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0108 99% Percentile     0.00806

   95% USL     0.0081

   95% UPL     0.0081 90% Percentile     0.0077

90% Chebyshev UPL     0.00953 95% Percentile     0.0079

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage     0.0081    95% BCA Bootstrap UTL with   95% Coverage     0.0081

Order of Statistic, r      11    95% UTL with   95% Coverage     0.0081

Approx, f used to compute achieved CC       0.579 Approximate Actual Confidence Coefficient achieved by UTL       0.431

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% USL     0.00896 99% Percentile (z)     0.00907



Total Number of Observations      33 Number of Distinct Observations      24

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-3;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0545 99% Percentile      0.0382

   95% USL      0.041

   95% UPL      0.0352 90% Percentile      0.0269

90% Chebyshev UPL      0.0433 95% Percentile      0.0293

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.041    95% BCA Bootstrap UTL with   95% Coverage      0.0361

Order of Statistic, r      32    95% UTL with   95% Coverage      0.041

Approx, f used to compute achieved CC       1.684 Approximate Actual Confidence Coefficient achieved by UTL       0.806

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0377 95% Percentile (z)      0.0363

   95% USL      0.062 99% Percentile (z)      0.0501

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0469 90% Percentile (z)      0.0306

5% Lilliefors Critical Value       0.154 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.93 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.159 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0424

   95% WH USL      0.0502    95% HW USL      0.0524

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0355 95% Percentile      0.0345

   95% WH Approx. Gamma UTL with   95% Coverage      0.0413 99% Percentile      0.0441

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.035 90% Percentile      0.03

MLE Mean (bias corrected)      0.0185 MLE Sd (bias corrected)     0.0086

Theta hat (MLE)     0.00365 Theta star (bias corrected MLE)     0.00401

nu hat (MLE)    323.7 nu star (bias corrected)    294.7

Gamma Statistics

k hat (MLE)       5.057 k star (bias corrected MLE)       4.604

5% K-S Critical Value       0.156 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level



Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0877 90% Percentile (z)      0.071

5% Lilliefors Critical Value       0.152 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.931 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0911 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.97 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0854

   95% WH USL      0.0955    95% HW USL      0.0967

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0776 95% Percentile      0.0768

   95% WH Approx. Gamma UTL with   95% Coverage      0.0848 99% Percentile      0.0885

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0773 90% Percentile      0.071

MLE Mean (bias corrected)      0.0539 MLE Sd (bias corrected)      0.0129

Theta hat (MLE)     0.00282 Theta star (bias corrected MLE)     0.0031

nu hat (MLE)   1262 nu star (bias corrected)   1149

Gamma Statistics

k hat (MLE)      19.12 k star (bias corrected MLE)      17.4

5% K-S Critical Value       0.153 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.746 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.106 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.354 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0755 95% Percentile (z)      0.0745

   95% USL      0.0888 99% Percentile (z)      0.0831

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0812 90% Percentile (z)      0.07

5% Lilliefors Critical Value       0.152 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.931 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.136 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.959 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.176 d2max (for USL)       2.787

Mean of logged Data     -2.946 SD of logged Data       0.235

Mean      0.0539 SD      0.0125

Coefficient of Variation       0.232 Skewness       0.464

Second Largest      0.079 Median      0.052

Maximum      0.081 Third Quartile      0.059

Minimum      0.027 First Quartile      0.046



represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       0.109 99% Percentile      0.0804

   95% USL      0.081

   95% UPL      0.0796 90% Percentile      0.0726

90% Chebyshev UPL      0.0921 95% Percentile      0.0772

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.081    95% BCA Bootstrap UTL with   95% Coverage      0.081

Order of Statistic, r      33    95% UTL with   95% Coverage      0.081

Approx, f used to compute achieved CC       1.737 Approximate Actual Confidence Coefficient achieved by UTL       0.816

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0788 95% Percentile (z)      0.0774

   95% USL       0.101 99% Percentile (z)      0.0909



Geometric Mean     0.00658

Minimum     0.0054

Maximum     0.0081

Mean     0.00664

Number of Missing Events       0

Number or Reported Events Used      11

Number Values Reported (n)      11

Result-background;bsl-1;arsenic;mg/l

General Statistics

Number of Events Reported (m)      11

Standard Deviation     0.00566

Coefficient of Variation       0.195

Not enough reported values (n) to provide Mann-Kendall Statistics!

Mean      0.029

Geometric Mean      0.0287

Median      0.029

Number Values Reported (n)       2

Minimum      0.025

Maximum      0.033

Number of Events Reported (m)       2

Number of Missing Events       0

Number or Reported Events Used       2

Not enough reported values (n) to provide Mann-Kendall Statistics!

Result-background;bg-2;arsenic;mg/l

General Statistics

Median      0.0245

Standard Deviation     0.00212

Coefficient of Variation      0.0866

Maximum      0.026

Mean      0.0245

Geometric Mean      0.0245

Number or Reported Events Used       2

Number Values Reported (n)       2

Minimum      0.023

General Statistics

Number of Events Reported (m)       2

Number of Missing Events       0

Level of Significance   0.05

Result-background;bg-1;arsenic;mg/l

From File   qryJDW_ProUCL_Input_D0_20220210.xls

Full Precision   OFF

Confidence Coefficient   0.95

Mann-Kendall Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/10/2022 12:45:30 PM



Coefficient of Variation       0.232

Geometric Mean      0.0525

Median      0.052

Standard Deviation      0.0125

Minimum      0.027

Maximum      0.081

Mean      0.0539

Number of Missing Events       0

Number or Reported Events Used      33

Number Values Reported (n)      33

Result-compliance;bsl-3;arsenic;mg/l

General Statistics

Number of Events Reported (m)      33

Approximate p-value 4.4938E-5

Statistically significant evidence of an increasing

trend at the specified level of significance.

Critical Value (0.05)       1.645

Standard Deviation of S      61.54

Standardized Value of S       3.916

Coefficient of Variation       0.441

Mann-Kendall Test

M-K Test Value (S)    242

Geometric Mean      0.0167

Median      0.019

Standard Deviation     0.00814

Minimum     0.007

Maximum      0.041

Mean      0.0185

Number of Missing Events       0

Number or Reported Events Used      32

Number Values Reported (n)      32

Result-compliance;bsl-2;arsenic;mg/l

General Statistics

Number of Events Reported (m)      32

Approximate p-value     0.00314

Statistically significant evidence of an increasing

trend at the specified level of significance.

Tabulated p-value     0.002

Standard Deviation of S      12.81

Standardized Value of S       2.733

Coefficient of Variation       0.139

Mann-Kendall Test

M-K Test Value (S)      36

Median     0.0064

Standard Deviation 9.2333E-4



Approximate p-value       0.172

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Critical Value (0.05)       1.645

Standard Deviation of S      64.43

Standardized Value of S       0.947

Mann-Kendall Test

M-K Test Value (S)      62



Minimum     0.0054

Number of Values Reported (n)      11

Number of Values After Averaging      11

Number of Replicates       0

Result-background;bsl-1;arsenic;mg/l

General Statistics

Number of Events      11

Coefficient of Variation       0.195

Not enough reported values (n) to provide Theil-Sen Statistics!

Geometric Mean      0.0287

Median      0.029

Standard Deviation     0.00566

Minimum      0.025

Maximum      0.033

Mean      0.029

Number of Values Reported (n)       2

Number of Values After Averaging       2

Number of Replicates       0

Result-background;bg-2;arsenic;mg/l

General Statistics

Number of Events       2

Coefficient of Variation      0.0866

Not enough reported values (n) to provide Theil-Sen Statistics!

Geometric Mean      0.0245

Median      0.0245

Standard Deviation     0.00212

Minimum      0.023

Maximum      0.026

Mean      0.0245

Number of Values Reported (n)       2

Number of Values After Averaging       2

Number of Replicates       0

Result-background;bg-1;arsenic;mg/l

General Statistics

Number of Events       2

Confidence Coefficient   0.95

Level of Significance   0.05

From File   qryJDW_ProUCL_Input_D0_20220210.xls

Full Precision   OFF

Average Replicates   Replicates at sampling events will be averaged!

Theil-Sen Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/10/2022 12:45:43 PM



Geometric Mean      0.0167

Median      0.019

Minimum     0.007

Maximum      0.041

Mean      0.0185

Number of Values Reported (n)      32

Number of Values After Averaging      32

Number of Replicates       0

Result-compliance;bsl-2;arsenic;mg/l

General Statistics

Number of Events      32

 11      11     0.0081     0.0076 5.0000E-4

 10      10     0.0077     0.00736 3.4000E-4

 9       9     0.0069     0.00712 -2.200E-4

 8       8     0.0064     0.00688 -4.800E-4

 7       7     0.0059     0.00664 -7.400E-4

 6       6     0.0076     0.0064     0.0012

 5       5     0.0073     0.00616     0.00114

 4       4     0.006     0.00592 8.0000E-5

 3       3     0.006     0.00568 3.2000E-4

 2       2     0.0054     0.00544 -4.000E-5

 1       1     0.0057     0.0052 5.0000E-4

   #   Events   Values  Estimates  Residuals

Statistically significant evidence of an increasing

trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

One-sided 95% lower limit of Slope 1.0000E-4

95% LCL of Slope (0.025) 9.9002E-5

95% UCL of Slope (0.975) 5.0000E-4

Theil-Sen Slope 2.4000E-4

Theil-Sen Intercept     0.00496

M1'      16.97

Approximate p-value     0.00314

Approximate inference for Theil-Sen Trend Test

Number of Slopes      55

Tabulated p-value     0.002

Standard Deviation of S      12.81

Standardized Value of S       2.733

Coefficient of Variation       0.139

Mann-Kendall Statistics

M-K Test Value (S)      36

Geometric Mean     0.00658

Median     0.0064

Standard Deviation 9.2333E-4

Maximum     0.0081

Mean     0.00664



 27      27     0.0099      0.0253    -0.0154

 26      26      0.024      0.0247 -7.317E-4

 25      25      0.026      0.0241     0.00187

 24      24      0.02      0.0235   -0.00353

 23      23      0.02      0.0229   -0.00292

 22      22      0.041      0.0223      0.0187

 21      21      0.026      0.0217     0.00429

 20      20     0.0074      0.0211    -0.0137

 19      19      0.023      0.0205     0.00249

 18      18      0.021      0.0199     0.0011

 17      17      0.02      0.0193 6.9833E-4

 16      16      0.019      0.0187 3.0167E-4

 15      15      0.018      0.0181 -9.500E-5

 14      14      0.026      0.0175     0.00851

 13      13      0.024      0.0169     0.00711

 12      12     0.0089      0.0163   -0.00739

 11      11      0.014      0.0157   -0.00168

 10      10      0.011      0.0151   -0.00408

 9       9     0.007      0.0145   -0.00748

 8       8      0.015      0.0139     0.00113

 7       7     0.008      0.0133   -0.00527

 6       6      0.013      0.0127 3.3500E-4

 5       5      0.013      0.0121 9.3833E-4

 4       4      0.018      0.0115     0.00654

 3       3      0.01      0.0109 -8.550E-4

 2       2     0.0084      0.0103   -0.00185

 1       1     0.0099     0.00965 2.5167E-4

   #   Events   Values  Estimates  Residuals

Statistically significant evidence of an increasing

trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

One-sided 95% lower limit of Slope 4.0356E-4

95% LCL of Slope (0.025) 3.6384E-4

95% UCL of Slope (0.975) 7.6486E-4

Theil-Sen Slope 6.0333E-4

Theil-Sen Intercept     0.00905

M1'    197.4

Approximate p-value 4.4938E-5

Approximate inference for Theil-Sen Trend Test

Number of Slopes    496

Critical Value (0.05)       1.645

Standard Deviation of S      61.54

Standardized Value of S       3.916

Coefficient of Variation       0.441

Mann-Kendall Statistics

M-K Test Value (S)    242

Standard Deviation     0.00814



 10      10      0.051      0.0506 4.2414E-4

 9       9      0.045      0.0504   -0.00537

 8       8      0.053      0.0502     0.00283

 7       7      0.051      0.05     0.00103

 6       6      0.048      0.0498   -0.00176

 5       5      0.04      0.0496   -0.00956

 4       4      0.046      0.0494   -0.00336

 3       3      0.053      0.0492     0.00385

 2       2      0.042      0.0489   -0.00695

 1       1      0.04      0.0487   -0.00874

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2    327.1

95% LCL of Slope (0.025) -2.196E-4

95% UCL of Slope (0.975) 6.6914E-4

Theil-Sen Slope 2.0345E-4

Theil-Sen Intercept      0.0485

M1    200.9

Approximate p-value       0.172

Approximate inference for Theil-Sen Trend Test

Number of Slopes    528

Critical Value (0.05)       1.645

Standard Deviation of S      64.43

Standardized Value of S       0.947

Coefficient of Variation       0.232

Mann-Kendall Statistics

M-K Test Value (S)      62

Geometric Mean      0.0525

Median      0.052

Standard Deviation      0.0125

Minimum      0.027

Maximum      0.081

Mean      0.0539

Number of Values Reported (n)      33

Number of Values After Averaging      33

Number of Replicates       0

Result-compliance;bsl-3;arsenic;mg/l

General Statistics

Number of Events      33

 32      32      0.032      0.0284     0.00365

 31      31      0.019      0.0277   -0.00875

 30      30      0.024      0.0271   -0.00315

 29      29      0.027      0.0265 4.5833E-4

 28      28      0.027      0.0259     0.00106



 33      33      0.046      0.0553   -0.00926

 32      32      0.052      0.0551   -0.00305

 31      31      0.048      0.0548   -0.00685

 30      30      0.044      0.0546    -0.0106

 29      29      0.056      0.0544     0.00156

 28      28      0.065      0.0542      0.0108

 27      27      0.05      0.054   -0.00403

 26      26      0.079      0.0538      0.0252

 25      25      0.027      0.0536    -0.0266

 24      24      0.081      0.0534      0.0276

 23      23      0.037      0.0532    -0.0162

 22      22      0.073      0.053      0.02

 21      21      0.047      0.0528   -0.00581

 20      20      0.053      0.0526 3.8966E-4

 19      19      0.056      0.0524     0.00359

 18      18      0.059      0.0522     0.0068

 17      17      0.046      0.052   -0.006

 16      16      0.058      0.0518     0.0062

 15      15      0.067      0.0516      0.0154

 14      14      0.076      0.0514      0.0246

 13      13      0.056      0.0512     0.00481

 12      12      0.064      0.051      0.013

 11      11      0.071      0.0508      0.0202



Lilliefors Critical (0.05) Value       0.262

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value       0.116

Lilliefors Test Statistic       0.217

Correlation Coefficient R       0.941

Shapiro Wilk Test Statistic       0.855

K-S Critical(0.05)  Value       0.266

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.678

A-D Critical (0.05) Value       0.725

K-S Test Statistic       0.231

Gamma GOF Test Results

Correlation Coefficient R       0.948

Lilliefors Test Statistic       0.217

Lilliefors Critical (0.05) Value       0.262

Data appear Normal at (0.05) Significance Level

Shapiro Wilk Test Statistic       0.865

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value       0.143

Normal GOF Test Results

Correlation Coefficient R       0.944

Theta star     0.00355

Mean of Log Transformed Data     -3.441

Standard Deviation of Log Transformed Data       0.292

Khat      13.31

Theta hat     0.0025

Kstar       9.386

Maximum      0.0476

Mean of Raw Data      0.0333

Standard Deviation of Raw Data     0.00959

Number of Valid Observations      10

Number of Distinct Observations      10

Minimum      0.0231

Result (background;bg-1;arsenic;mg/l)

Raw Statistics

From File   qryJDW_ProUCL_Input_As_D2.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/8/2022 8:34:57 PM



Raw Statistics

Number of Valid Observations      10

Lilliefors Critical (0.05) Value       0.262

Data appear Lognormal at (0.05) Significance Level

Result (background;bsl-1;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value       0.74

Lilliefors Test Statistic       0.138

Correlation Coefficient R       0.98

Shapiro Wilk Test Statistic       0.945

K-S Critical(0.05)  Value       0.267

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.287

A-D Critical (0.05) Value       0.727

K-S Test Statistic       0.157

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.987

Approximate Shapiro Wilk P Value       0.426

Lilliefors Test Statistic       0.153

Lilliefors Critical (0.05) Value       0.262

Correlation Coefficient R       0.965

Shapiro Wilk Test Statistic       0.923

Shapiro Wilk Critical (0.05) Value       0.842

Standard Deviation of Log Transformed Data       0.373

Normal GOF Test Results

Kstar       5.729

Theta star     0.00206

Mean of Log Transformed Data     -4.504

Standard Deviation of Raw Data     0.00448

Khat       8.089

Theta hat     0.00146

Minimum     0.00688

Maximum      0.0206

Mean of Raw Data      0.0118

Raw Statistics

Number of Valid Observations      10

Number of Distinct Observations      10

Data appear Lognormal at (0.05) Significance Level

Result (background;bg-2;arsenic;mg/l)



Standard Deviation of Raw Data     0.00326

Khat      14.6

Minimum     0.00671

Maximum      0.0186

Mean of Raw Data      0.0125

Raw Statistics

Number of Valid Observations      20

Number of Distinct Observations      18

Lilliefors Critical (0.05) Value       0.262

Data appear Lognormal at (0.05) Significance Level

Result (compliance;bsl-2;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value       0.974

Lilliefors Test Statistic       0.118

Correlation Coefficient R       0.99

Shapiro Wilk Test Statistic       0.987

K-S Critical(0.05)  Value       0.266

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.169

A-D Critical (0.05) Value       0.724

K-S Test Statistic       0.132

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.989

Approximate Shapiro Wilk P Value       0.849

Lilliefors Test Statistic       0.129

Lilliefors Critical (0.05) Value       0.262

Correlation Coefficient R       0.982

Shapiro Wilk Test Statistic       0.972

Shapiro Wilk Critical (0.05) Value       0.842

Standard Deviation of Log Transformed Data       0.146

Normal GOF Test Results

Kstar      36.42

Theta star 2.5451E-4

Mean of Log Transformed Data     -4.691

Standard Deviation of Raw Data     0.00137

Khat      51.93

Theta hat 1.7848E-4

Minimum     0.0072

Maximum      0.012

Mean of Raw Data     0.00927

Number of Distinct Observations      10



Standard Deviation of Log Transformed Data       0.174

Kstar      29.67

Theta star     0.00201

Mean of Log Transformed Data     -2.836

Standard Deviation of Raw Data      0.0105

Khat      34.86

Theta hat     0.00171

Minimum      0.0417

Maximum      0.0839

Mean of Raw Data      0.0595

Raw Statistics

Number of Valid Observations      20

Number of Distinct Observations      20

Lilliefors Critical (0.05) Value       0.192

Data appear Lognormal at (0.05) Significance Level

Result (compliance;bsl-3;arsenic;mg/l)

Shapiro Wilk Critical (0.05) Value       0.905

Approximate Shapiro Wilk P Value       0.718

Lilliefors Test Statistic       0.121

Correlation Coefficient R       0.986

Shapiro Wilk Test Statistic       0.968

K-S Critical(0.05)  Value       0.194

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.209

A-D Critical (0.05) Value       0.741

K-S Test Statistic       0.101

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.989

Approximate Shapiro Wilk P Value       0.946

Lilliefors Test Statistic      0.0939

Lilliefors Critical (0.05) Value       0.192

Correlation Coefficient R       0.994

Shapiro Wilk Test Statistic       0.981

Shapiro Wilk Critical (0.05) Value       0.905

Standard Deviation of Log Transformed Data       0.276

Normal GOF Test Results

Kstar      12.44

Theta star     0.001

Mean of Log Transformed Data     -4.419

Theta hat 8.5460E-4



Lilliefors Critical (0.05) Value       0.192

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value       0.905

Approximate Shapiro Wilk P Value       0.865

Lilliefors Test Statistic       0.144

Correlation Coefficient R       0.987

Shapiro Wilk Test Statistic       0.976

K-S Critical(0.05)  Value       0.193

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.338

A-D Critical (0.05) Value       0.74

K-S Test Statistic       0.156

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.987

Approximate Shapiro Wilk P Value       0.565

Lilliefors Test Statistic       0.166

Lilliefors Critical (0.05) Value       0.192

Correlation Coefficient R       0.979

Shapiro Wilk Test Statistic       0.96

Shapiro Wilk Critical (0.05) Value       0.905

Normal GOF Test Results



Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0543 90% Percentile      0.0477

MLE Mean (bias corrected)      0.0333 MLE Sd (bias corrected)      0.0109

Theta hat (MLE)     0.0025 Theta star (bias corrected MLE)     0.00355

nu hat (MLE)    266.3 nu star (bias corrected)    187.7

Gamma Statistics

k hat (MLE)      13.31 k star (bias corrected MLE)       9.386

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.231 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.678 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0517 95% Percentile (z)      0.049

   95% USL      0.0541 99% Percentile (z)      0.0556

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0612 90% Percentile (z)      0.0456

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.217 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.865 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.911 d2max (for USL)       2.176

Coefficient of Variation       0.288 Skewness       0.206

Mean of logged Data     -3.441 SD of logged Data       0.292

Maximum      0.0476 Third Quartile      0.0412

Mean      0.0333 SD     0.00959

Minimum      0.0231 First Quartile      0.0239

Second Largest      0.0437 Median      0.0328

Result (background;bg-1;arsenic;mg/l)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   P:\GIS\SLC1044 - Bountiful Landfill\Database\Export\20220207\D2\qryJDW_ProUCL_Input_As_D2.xlsx

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/8/2022 8:38:23 PM



Normal GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.911 d2max (for USL)       2.176

Mean of logged Data     -4.504 SD of logged Data       0.373

Mean      0.0118 SD     0.00448

Coefficient of Variation       0.38 Skewness       0.756

Second Largest      0.0164 Median      0.0113

Maximum      0.0206 Third Quartile      0.014

Total Number of Observations      10 Number of Distinct Observations      10

Minimum     0.00688 First Quartile     0.00793

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (background;bg-2;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0771 99% Percentile      0.0472

   95% USL      0.0476

   95% UPL      0.0476 90% Percentile      0.0441

90% Chebyshev UPL      0.0634 95% Percentile      0.0458

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.0476    95% BCA Bootstrap UTL with   95% Coverage      0.0476

Order of Statistic, r      10    95% UTL with   95% Coverage      0.0476

Approx, f used to compute achieved CC       0.526 Approximate Actual Confidence Coefficient achieved by UTL       0.401

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0561 95% Percentile (z)      0.0518

   95% USL      0.0604 99% Percentile (z)      0.0631

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0749 90% Percentile (z)      0.0466

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.217 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.855 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0699

   95% WH USL      0.0577    95% HW USL      0.0583

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0547 95% Percentile      0.0529

   95% WH Approx. Gamma UTL with   95% Coverage      0.0685 99% Percentile      0.0636



Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.0206    95% BCA Bootstrap UTL with   95% Coverage      0.0206

Order of Statistic, r      10    95% UTL with   95% Coverage      0.0206

Approx, f used to compute achieved CC       0.526 Approximate Actual Confidence Coefficient achieved by UTL       0.401

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0227 95% Percentile (z)      0.0204

   95% USL      0.0249 99% Percentile (z)      0.0264

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0328 90% Percentile (z)      0.0178

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0295

   95% WH USL      0.0233    95% HW USL      0.0236

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0218 95% Percentile      0.0209

   95% WH Approx. Gamma UTL with   95% Coverage      0.0287 99% Percentile      0.0261

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0216 90% Percentile      0.0184

MLE Mean (bias corrected)      0.0118 MLE Sd (bias corrected)     0.00492

Theta hat (MLE)     0.00146 Theta star (bias corrected MLE)     0.00206

nu hat (MLE)    161.8 nu star (bias corrected)    114.6

Gamma Statistics

k hat (MLE)       8.089 k star (bias corrected MLE)       5.729

5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.727 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.157 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.287 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0204 95% Percentile (z)      0.0192

   95% USL      0.0215 99% Percentile (z)      0.0222

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0248 90% Percentile (z)      0.0175

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.153 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.923 Shapiro Wilk GOF Test



Background Statistics Assuming Gamma Distribution

MLE Mean (bias corrected)     0.00927 MLE Sd (bias corrected)     0.00154

Theta hat (MLE) 1.7848E-4 Theta star (bias corrected MLE) 2.5451E-4

nu hat (MLE)   1039 nu star (bias corrected)    728.4

Gamma Statistics

k hat (MLE)      51.93 k star (bias corrected MLE)      36.42

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.132 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.169 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0119 95% Percentile (z)      0.0115

   95% USL      0.0123 99% Percentile (z)      0.0125

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0133 90% Percentile (z)      0.011

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.129 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.911 d2max (for USL)       2.176

Mean of logged Data     -4.691 SD of logged Data       0.146

Mean     0.00927 SD     0.00137

Coefficient of Variation       0.148 Skewness       0.576

Second Largest      0.0104 Median     0.00915

Maximum      0.012 Third Quartile      0.01

Total Number of Observations      10 Number of Distinct Observations      10

Minimum     0.0072 First Quartile     0.00839

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (background;bsl-1;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0323 99% Percentile      0.0202

   95% USL      0.0206

   95% UPL      0.0206 90% Percentile      0.0168

90% Chebyshev UPL      0.0259 95% Percentile      0.0187



Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.396 d2max (for USL)       2.557

Mean of logged Data     -4.419 SD of logged Data       0.276

Mean      0.0125 SD     0.00326

Coefficient of Variation       0.261 Skewness      0.0611

Second Largest      0.0176 Median      0.0123

Maximum      0.0186 Third Quartile      0.0148

Total Number of Observations      20 Number of Distinct Observations      18

Minimum     0.00671 First Quartile      0.0106

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-2;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.0155 99% Percentile      0.0119

   95% USL      0.012

   95% UPL      0.012 90% Percentile      0.0106

90% Chebyshev UPL      0.0136 95% Percentile      0.0113

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.012    95% BCA Bootstrap UTL with   95% Coverage      0.012

Order of Statistic, r      10    95% UTL with   95% Coverage      0.012

Approx, f used to compute achieved CC       0.526 Approximate Actual Confidence Coefficient achieved by UTL       0.401

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0122 95% Percentile (z)      0.0117

   95% USL      0.0126 99% Percentile (z)      0.0129

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.014 90% Percentile (z)      0.0111

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.118 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.987 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0138

   95% WH USL      0.0125    95% HW USL      0.0125

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0121 95% Percentile      0.0119

   95% WH Approx. Gamma UTL with   95% Coverage      0.0137 99% Percentile      0.0132

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0121 90% Percentile      0.0113



Approximate Sample Size needed to achieve specified CC      59

Order of Statistic, r      20    95% UTL with   95% Coverage      0.0186

Approx, f used to compute achieved CC       1.053 Approximate Actual Confidence Coefficient achieved by UTL       0.642

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0196 95% Percentile (z)      0.019

   95% USL      0.0244 99% Percentile (z)      0.0229

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0233 90% Percentile (z)      0.0172

5% Lilliefors Critical Value       0.192 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.121 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0222

   95% WH USL      0.0227    95% HW USL      0.0231

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0192 95% Percentile      0.0188

   95% WH Approx. Gamma UTL with   95% Coverage      0.0219 99% Percentile      0.0221

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.019 90% Percentile      0.0172

MLE Mean (bias corrected)      0.0125 MLE Sd (bias corrected)     0.00354

Theta hat (MLE) 8.5460E-4 Theta star (bias corrected MLE)     0.001

nu hat (MLE)    583.9 nu star (bias corrected)    497.6

Gamma Statistics

k hat (MLE)      14.6 k star (bias corrected MLE)      12.44

5% K-S Critical Value       0.194 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.741 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.101 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.209 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0182 95% Percentile (z)      0.0178

   95% USL      0.0208 99% Percentile (z)      0.0201

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0203 90% Percentile (z)      0.0166

5% Lilliefors Critical Value       0.192 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0939 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk GOF Test



MLE Mean (bias corrected)      0.0595 MLE Sd (bias corrected)      0.0109

Theta hat (MLE)     0.00171 Theta star (bias corrected MLE)     0.00201

nu hat (MLE)   1395 nu star (bias corrected)   1187

Gamma Statistics

k hat (MLE)      34.86 k star (bias corrected MLE)      29.67

5% K-S Critical Value       0.193 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.74 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.156 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.338 Anderson-Darling Gamma GOF Test

   95% UPL (t)      0.0781 95% Percentile (z)      0.0767

   95% USL      0.0863 99% Percentile (z)      0.0839

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      0.0846 90% Percentile (z)      0.0729

5% Lilliefors Critical Value       0.192 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.166 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       2.396 d2max (for USL)       2.557

Mean of logged Data     -2.836 SD of logged Data       0.174

Mean      0.0595 SD      0.0105

Coefficient of Variation       0.176 Skewness       0.537

Second Largest      0.0733 Median      0.0569

Maximum      0.0839 Third Quartile      0.0666

Total Number of Observations      20 Number of Distinct Observations      20

Minimum      0.0417 First Quartile      0.0527

represents a background data set and when many onsite observations need to be compared with the BTV.

Result (compliance;bsl-3;arsenic;mg/l)

General Statistics

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL      0.027 99% Percentile      0.0184

   95% USL      0.0186

   95% UPL      0.0186 90% Percentile      0.0161

90% Chebyshev UPL      0.0225 95% Percentile      0.0177

   95% Percentile Bootstrap UTL with   95% Coverage      0.0186    95% BCA Bootstrap UTL with   95% Coverage      0.0186



represents a background data set and when many onsite observations need to be compared with the BTV.

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

95% Chebyshev UPL       0.106 99% Percentile      0.0819

   95% USL      0.0839

   95% UPL      0.0834 90% Percentile      0.0714

90% Chebyshev UPL      0.0917 95% Percentile      0.0738

Approximate Sample Size needed to achieve specified CC      59

   95% Percentile Bootstrap UTL with   95% Coverage      0.0839    95% BCA Bootstrap UTL with   95% Coverage      0.0839

Order of Statistic, r      20    95% UTL with   95% Coverage      0.0839

Approx, f used to compute achieved CC       1.053 Approximate Actual Confidence Coefficient achieved by UTL       0.642

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      0.0798 95% Percentile (z)      0.078

   95% USL      0.0914 99% Percentile (z)      0.0878

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      0.0889 90% Percentile (z)      0.0733

5% Lilliefors Critical Value       0.192 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.905 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.144 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage      0.0875

   95% WH USL      0.0893    95% HW USL      0.0898

   95% Hawkins Wixley (HW) Approx. Gamma UPL      0.0792 95% Percentile      0.0785

   95% WH Approx. Gamma UTL with   95% Coverage      0.0871 99% Percentile      0.0878

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      0.0791 90% Percentile      0.0739



Standard Deviation of S      11.18

Mann-Kendall Test

M-K Test Value (S)       7

Tabulated p-value       0.3

Median      0.0113

Standard Deviation     0.00448

Coefficient of Variation       0.38

Maximum      0.0206

Mean      0.0118

Geometric Mean      0.0111

Number or Reported Events Used      10

Number Values Reported (n)      10

Minimum     0.00688

General Statistics

Number of Events Reported (m)      10

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-background;bg-2;arsenic;mg/l

Standard Deviation of S      11.18

Standardized Value of S       1.252

Approximate p-value       0.105

Mann-Kendall Test

M-K Test Value (S)      15

Tabulated p-value       0.108

Median      0.0328

Standard Deviation     0.00959

Coefficient of Variation       0.288

Maximum      0.0476

Mean      0.0333

Geometric Mean      0.032

Number or Reported Events Used      10

Number Values Reported (n)      10

Minimum      0.0231

General Statistics

Number of Events Reported (m)      10

Number of Missing Events       0

Level of Significance   0.05

Result-background;bg-1;arsenic;mg/l

From File   qryJDW_ProUCL_Input_As_D2.xls

Full Precision   OFF

Confidence Coefficient   0.95

Mann-Kendall Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/8/2022 8:35:36 PM



Standard Deviation of S      30.76

Standardized Value of S       0.52

Approximate p-value       0.301

Mann-Kendall Test

M-K Test Value (S)      17

Tabulated p-value       0.315

Median      0.0123

Standard Deviation     0.00326

Coefficient of Variation       0.261

Maximum      0.0186

Mean      0.0125

Geometric Mean      0.012

Number or Reported Events Used      20

Number Values Reported (n)      20

Minimum     0.00671

General Statistics

Number of Events Reported (m)      20

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-compliance;bsl-2;arsenic;mg/l

Standard Deviation of S      11.18

Standardized Value of S       0

Approximate p-value       0.5

Mann-Kendall Test

M-K Test Value (S)       1

Tabulated p-value       0.5

Median     0.00915

Standard Deviation     0.00137

Coefficient of Variation       0.148

Maximum      0.012

Mean     0.00927

Geometric Mean     0.00918

Number or Reported Events Used      10

Number Values Reported (n)      10

Minimum     0.0072

General Statistics

Number of Events Reported (m)      10

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-background;bsl-1;arsenic;mg/l

Standardized Value of S       0.537

Approximate p-value       0.296



Insufficient evidence to identify a significant

 trend at the specified level of significance.

Standard Deviation of S      30.82

Standardized Value of S       1.071

Approximate p-value       0.142

Mann-Kendall Test

M-K Test Value (S)      34

Tabulated p-value       0.144

Median      0.0569

Standard Deviation      0.0105

Coefficient of Variation       0.176

Maximum      0.0839

Mean      0.0595

Geometric Mean      0.0587

Number or Reported Events Used      20

Number Values Reported (n)      20

Minimum      0.0417

General Statistics

Number of Events Reported (m)      20

Number of Missing Events       0

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Result-compliance;bsl-3;arsenic;mg/l



 6       6      0.0394      0.0334     0.00603

 5       5      0.0246      0.0321   -0.00753

 4       4      0.0369      0.0309     0.00603

 3       3      0.0236      0.0296   -0.00603

 2       2      0.0418      0.0284      0.0134

 1       1      0.0231      0.0271   -0.00403

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2      33.46

95% LCL of Slope (0.025)   -0.0025

95% UCL of Slope (0.975)     0.00334

Theil-Sen Slope     0.00125

Theil-Sen Intercept      0.0259

M1      11.54

Approximate p-value       0.105

Approximate inference for Theil-Sen Trend Test

Number of Slopes      45

Tabulated p-value       0.108

Standard Deviation of S      11.18

Standardized Value of S       1.252

Coefficient of Variation       0.288

Mann-Kendall Statistics

M-K Test Value (S)      15

Geometric Mean      0.032

Median      0.0328

Standard Deviation     0.00959

Minimum      0.0231

Maximum      0.0476

Mean      0.0333

Number of Values Reported (n)      10

Number of Values After Averaging      10

Number of Replicates       0

Result-background;bg-1;arsenic;mg/l

General Statistics

Number of Events      10

Confidence Coefficient   0.95

Level of Significance   0.05

From File   qryJDW_ProUCL_Input_As_D2.xls

Full Precision   OFF

Average Replicates   Replicates at sampling events will be averaged!

Theil-Sen Trend Test Analysis

User Selected Options   

Date/Time of Computation   ProUCL 5.12/8/2022 8:37:13 PM



Result-background;bsl-1;arsenic;mg/l

 10      10      0.0206      0.0123     0.00832

 9       9     0.00872      0.0121   -0.00334

 8       8      0.0139      0.0118     0.00208

 7       7     0.00719      0.0116   -0.00441

 6       6      0.0114      0.0114 3.5000E-5

 5       5     0.00767      0.0111   -0.00347

 4       4      0.014      0.0109     0.0031

 3       3      0.0111      0.0107 4.2500E-4

 2       2      0.0164      0.0104     0.00596

 1       1     0.00688      0.0102   -0.00334

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2      33.46

95% LCL of Slope (0.025)   -0.00114

95% UCL of Slope (0.975)     0.00178

Theil-Sen Slope 2.3000E-4

Theil-Sen Intercept     0.00999

M1      11.54

Approximate p-value       0.296

Approximate inference for Theil-Sen Trend Test

Number of Slopes      45

Tabulated p-value       0.3

Standard Deviation of S      11.18

Standardized Value of S       0.537

Coefficient of Variation       0.38

Mann-Kendall Statistics

M-K Test Value (S)       7

Geometric Mean      0.0111

Median      0.0113

Standard Deviation     0.00448

Minimum     0.00688

Maximum      0.0206

Mean      0.0118

Number of Values Reported (n)      10

Number of Values After Averaging      10

Number of Replicates       0

Result-background;bg-2;arsenic;mg/l

General Statistics

Number of Events      10

 10      10      0.0476      0.0384     0.00923

 9       9      0.0235      0.0371    -0.0136

 8       8      0.0437      0.0359     0.00783

 7       7      0.0286      0.0346   -0.00603



Number of Values Reported (n)      20

Number of Values After Averaging      20

Result-compliance;bsl-2;arsenic;mg/l

General Statistics

Number of Events      20

 10      10     0.00837     0.00931 -9.381E-4

 9       9     0.00917     0.00927 -1.019E-4

 8       8     0.00912     0.00924 -1.156E-4

 7       7      0.0104     0.0092     0.0012

 6       6     0.00981     0.00916 6.4687E-4

 5       5      0.012     0.00913     0.00287

 4       4     0.0072     0.00909   -0.00189

 3       3      0.0101     0.00905     0.00105

 2       2     0.00808     0.00902 -9.381E-4

 1       1     0.00844     0.00898 -5.419E-4

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2      33.46

95% LCL of Slope (0.025) -4.255E-4

95% UCL of Slope (0.975) 4.1158E-4

Theil-Sen Slope 3.6250E-5

Theil-Sen Intercept     0.00895

M1      11.54

Approximate p-value       0.5

Approximate inference for Theil-Sen Trend Test

Number of Slopes      45

Tabulated p-value       0.5

Standard Deviation of S      11.18

Standardized Value of S       0

Coefficient of Variation       0.148

Mann-Kendall Statistics

M-K Test Value (S)       1

Geometric Mean     0.00918

Median     0.00915

Standard Deviation     0.00137

Minimum     0.0072

Maximum      0.012

Mean     0.00927

Number of Values Reported (n)      10

Number of Values After Averaging      10

Number of Replicates       0

General Statistics

Number of Events      10



Result-compliance;bsl-3;arsenic;mg/l

 20      20     0.00959      0.0133   -0.00368

 19      19      0.0157      0.0132     0.00254

 18      18      0.0148      0.0131     0.00174

 17      17      0.0159      0.013     0.00294

 16      16      0.0138      0.0129 9.4062E-4

 15      15      0.011      0.0128   -0.00176

 14      14      0.0133      0.0127 6.4403E-4

 13      13      0.0114      0.0126   -0.00115

 12      12      0.011      0.0125   -0.00145

 11      11      0.011      0.0124   -0.00135

 10      10      0.0186      0.0122     0.00635

 9       9     0.00778      0.0121   -0.00437

 8       8     0.00814      0.012   -0.00391

 7       7     0.00671      0.0119   -0.00523

 6       6      0.0149      0.0118     0.00306

 5       5      0.0117      0.0117 -4.062E-5

 4       4      0.0129      0.0116     0.00126

 3       3     0.00956      0.0115   -0.00198

 2       2      0.0176      0.0114     0.00616

 1       1      0.0141      0.0113     0.00277

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2    125.1

95% LCL of Slope (0.025) -2.220E-4

95% UCL of Slope (0.975) 5.0000E-4

Theil-Sen Slope 1.0170E-4

Theil-Sen Intercept      0.0112

M1      64.85

Approximate p-value       0.301

Approximate inference for Theil-Sen Trend Test

Number of Slopes    190

Tabulated p-value       0.315

Standard Deviation of S      30.76

Standardized Value of S       0.52

Coefficient of Variation       0.261

Mann-Kendall Statistics

M-K Test Value (S)      17

Geometric Mean      0.012

Median      0.0123

Standard Deviation     0.00326

Minimum     0.00671

Maximum      0.0186

Mean      0.0125

Number of Replicates       0



 16      16      0.0685      0.0592     0.00929

 15      15      0.0839      0.0588      0.0251

 14      14      0.0712      0.0584      0.0128

 13      13      0.0542      0.0579   -0.00373

 12      12      0.0417      0.0575    -0.0158

 11      11      0.0587      0.0571     0.00164

 10      10      0.0538      0.0566   -0.00284

 9       9      0.055      0.0562   -0.00121

 8       8      0.0528      0.0558   -0.00298

 7       7      0.066      0.0553      0.0107

 6       6      0.0589      0.0549     0.00399

 5       5      0.0516      0.0545   -0.00289

 4       4      0.0642      0.0541      0.0101

 3       3      0.0733      0.0536      0.0197

 2       2      0.0497      0.0532   -0.0035

 1       1      0.0463      0.0528   -0.00647

   #   Events   Values  Estimates  Residuals

Insufficient evidence to identify a significant

 trend at the specified level of significance.

Theil-Sen Trend Test Estimates and Residuals

M2    125.2

95% LCL of Slope (0.025) -3.341E-4

95% UCL of Slope (0.975)     0.00133

Theil-Sen Slope 4.3000E-4

Theil-Sen Intercept      0.0523

M1      64.79

Approximate p-value       0.142

Approximate inference for Theil-Sen Trend Test

Number of Slopes    190

Tabulated p-value       0.144

Standard Deviation of S      30.82

Standardized Value of S       1.071

Coefficient of Variation       0.176

Mann-Kendall Statistics

M-K Test Value (S)      34

Geometric Mean      0.0587

Median      0.0569

Standard Deviation      0.0105

Minimum      0.0417

Maximum      0.0839

Mean      0.0595

Number of Values Reported (n)      20

Number of Values After Averaging      20

Number of Replicates       0

General Statistics

Number of Events      20



 20      20      0.0524      0.0609   -0.00854

 19      19      0.0705      0.0605     0.00999

 18      18      0.0645      0.0601     0.00443

 17      17      0.0529      0.0596   -0.00675



Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparable.

Pooled Standard Deviation      0.00116

R-Sq        0.588

Total  6.1772E-5      20

5.0485E-5

Within Groups  2.5468E-5      19 1.3404E-6

Between Groups  3.6304E-5       1 3.6304E-5      27.08

Classical One-Way Analysis of Variance Table

Source     SS    DOF    MS V.R.(F Stat)  P-Value

Grand Statistics (All data)      21     0.00789     0.00176 3.0886E-6

bsl-1;arsenic;mg/l;post      10     0.00927     0.00137 1.8825E-6

Variance

bsl-1;arsenic;mg/l;pre      11     0.00664 9.2333E-4 8.5255E-7

Group Obs Mean SD

Full Precision   OFF

Result

Classical Oneway ANOVA

Date/Time of Computation   ProUCL 5.12/10/2022 8:37:33 PM

From File   BS_ProUCL_Input_ANOVA_20220210.xls



Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparabl

     12.4         1 4.3009E-4

     12.4         1 4.2824E-4      (Adjusted for Ties)

K-W (H-Stat)      DOF    P-Value (Approx. Chisquare)

Overall       21     0.0077      11

bsl-1;arsenic;mg/l;pre       11     0.0064       6.455     -3.521

          Z

bsl-1;arsenic;mg/l;post       10     0.00915      16       3.521

   Group            Obs    Median   Ave Rank

Full Precision   OFF

Result

Nonparametric Oneway ANOVA (Kruskal-Wallis Test)

Date/Time of Computation   ProUCL 5.12/10/2022 8:38:24 PM

From File   BS_ProUCL_Input_ANOVA_20220210.xls



Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparable.

Pooled Standard Deviation      0.00672

R-Sq        0.163

Total      0.0027      51

    0.00299

Within Groups      0.00226      50 4.5152E-5

Between Groups  4.4000E-4       1 4.4000E-4       9.745

Classical One-Way Analysis of Variance Table

Source     SS    DOF    MS V.R.(F Stat)  P-Value

Grand Statistics (All data)      52      0.0162     0.00727 5.2894E-5

bsl-2;arsenic;mg/l;post      20      0.0125     0.00326 1.0612E-5

Variance

bsl-2;arsenic;mg/l;pre      32      0.0185     0.00814 6.6322E-5

Group Obs Mean SD

Full Precision   OFF

Result

Classical Oneway ANOVA

Date/Time of Computation   ProUCL 5.12/10/2022 8:39:03 PM

From File   BS_ProUCL_Input_ANOVA_20220210_a.xls



Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparabl

      6.984         1     0.00823

      6.992         1     0.00819      (Adjusted for Ties)

K-W (H-Stat)      DOF    P-Value (Approx. Chisquare)

Overall       52      0.0145      26.5

bsl-2;arsenic;mg/l;pre       32      0.019      30.89       2.643

          Z

bsl-2;arsenic;mg/l;post       20      0.0123      19.48     -2.643

   Group            Obs    Median   Ave Rank

Full Precision   OFF

Result

Nonparametric Oneway ANOVA (Kruskal-Wallis Test)

Date/Time of Computation   ProUCL 5.12/10/2022 8:39:38 PM

From File   BS_ProUCL_Input_ANOVA_20220210_a.xls



Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparable.

Pooled Standard Deviation       0.0118

R-Sq       0.0515

Total      0.00749      52

      0.102

Within Groups      0.0071      51 1.3930E-4

Between Groups  3.8574E-4       1 3.8574E-4       2.769

Classical One-Way Analysis of Variance Table

Source     SS    DOF    MS V.R.(F Stat)  P-Value

Grand Statistics (All data)      53      0.056      0.012 1.4404E-4

bsl-3;arsenic;mg/l;post      20      0.0595      0.0105 1.0970E-4

Variance

bsl-3;arsenic;mg/l;pre      33      0.0539      0.0125 1.5687E-4

Group Obs Mean SD

Full Precision   OFF

Result

Classical Oneway ANOVA
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Note: A p-value <= 0.05 (or some other selected level) suggests that there are significant differences in 

mean/median characteristics of the various groups at 0.05 or other selected level of significance

A p-value > 0.05 (or other selected level) suggests that mean/median characteristics of the various groups are comparabl

      3.3         1      0.0693

      3.302         1      0.0692      (Adjusted for Ties)

K-W (H-Stat)      DOF    P-Value (Approx. Chisquare)

Overall       53      0.053      27

bsl-3;arsenic;mg/l;pre       33      0.052      24     -1.817

          Z

bsl-3;arsenic;mg/l;post       20      0.0569      31.95       1.817

   Group            Obs    Median   Ave Rank

Full Precision   OFF

Result

Nonparametric Oneway ANOVA (Kruskal-Wallis Test)
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