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1.0 INTRODUCTION

This 2018 Annual Groundwater Monitoring and Corrective Action Report was prepared to support
compliance with the groundwater monitoring requirements of the “Coal Combustion Residuals (CCR)
Final Rule” published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and
Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric Utilities;
Final Rule, dated April 17, 2015 (USEPA, 2015). Specifically, this report was prepared to fulfill the
requirements of 40 CFR 257.90(e) and the Assessment Monitoring Program described in 40 CFR
257.95. The applicable sections of the Rule are provided below in italics, followed by applicable
information relative to the 2018 Annual Groundwater Monitoring and Corrective Action Report for the
11.36-acre CCR FFCA monofill at the Lon D. Wright Power Plant, which is owned by the City of
Fremont Department of Utilities (FDU).

This report covers the period of groundwater monitoring from January 1, 2018 through December
31, 2018.

2.0 §257.90(E) ANNUAL REPORT REQUIREMENTS

Annual grounadwater monitoring and corrective action report. For existing CCR landfills and existing
CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or
operator must prepare an annual groundwater monitoring and corrective action report. For new CCR
landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or
operator must prepare the initial annual groundwater monitoring and corrective action report no
later than January 31 of the year following the calendar year a groundwater monitoring system has
been established for such CCR unit as required by this subpart, and annually thereafter. For the
preceding calendar year, the annual report must document the status of the groundwater
monitoring and corrective action program for the CCR unit, summarize key actions completed,
describe any problems encountered, discuss actions to resolve the problems, and project key
activities for the upcoming year. For purposes of this section, the owner or operator has prepared
the annual report when the report is placed in the facility’s operating record as required by

§ 257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report
must contain the following information, to the extent available:

2.1 §257.90(E)(1) SITE MAP

A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and
downgradient monitoring wells, to include the well identification numbers, that are part of the
groundwater monitoring program for the CCR unit;

A site vicinity map with an aerial image showing the property boundary of the Lon D. Wright Power
Plant is provided as Figure 1. A site map with an aerial image showing the FFCA monofill and all
background (or upgradient) and downgradient monitoring wells with identification numbers for the
groundwater monitoring program is provided as Figure 2.

2.2 §257.90(E)(2) MONITORING SYSTEM CHANGES

Identification of any monitoring wells that were installed or decommissioned during the preceding
year, along with a narrative description of why those actions were taken;

No new monitoring wells were installed and no wells were decommissioned as part of the
groundwater monitoring program for the FFCA monofill in 2018. The groundwater monitoring system
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currently consists of eight monitoring wells (1 upgradient and 7 downgradient). Monitoring wells
MW-1 through MW-5 were installed in 1996 to intercept the shallow groundwater table beneath the
FFCA monofill. Monitoring wells MW-6 through MW-8 were installed in 2016 to increase the
interception potential of predominant down- and cross-gradient flow migration pathways and to
demonstrate compliance with 40 CFR 257.91. Background monitoring well MW-4 was replaced with
MW-4R in 2016 due to the poor integrity of the monitoring well.

2.3 §257.90(E)(3) SUMMARY OF SAMPLING EVENTS

In addition to all the monitoring data obtained under §§ 257.90 through 257.98, a summary
including the number of groundwater samples that were collected for analysis for each background
and downgradient well, the dates the samples were collected, and whether the sample was required
by the detection monitoring or assessment monitoring programs;

Two groundwater samples were collected from each CCR monitoring well for the semi-annual
assessment monitoring events. Samples from the first sampling event on February 26, 2018 were
analyzed for both Appendix Ill and Appendix IV constituents. Samples from the second sampling
event on June 14, 2018 were analyzed for Appendix Il and Appendix IV detects constituents. A
summary including the number of groundwater samples that were collected for analysis for each
background and downgradient well, the dates the samples were collected, and whether the sample
was required by the detection monitoring or assessment monitoring programs is included in Table 1.
The submitted Groundwater Monitoring Program Reports for the first and second sampling events to
the NDEQ, which include the analytical reports, groundwater contour maps, field data sheets and
statistical summaries, are provided in Appendices Al and A2.

2.4 §257.90(E)(4) MONITORING TRANSITION NARRATIVE

A narrative discussion of any transition between monitoring programs (e.g., the date and
circumstances for transitioning from detection monitoring to assessment monitoring in addition to
identifying the constituent(s) detected at a statistically significant increase over background levels);

As required by 40 CFR 257.90(b), eight background groundwater monitoring events were completed
from October 2016 through September 2017 under the detection monitoring program. Statistical
analysis of the analytical results from the eight background groundwater monitoring events resulted
in all seven downgradient wells having statistically significant increases (SSls) in concentration
above the background concentration data at MW-4R. The SSI determinations completed in 2017
resulted in the transition from the detection monitoring program into the assessment monitoring
program in February 2018.

2.5 §257.90(E)(5) OTHER REQUIREMENTS

Other information required to be included in the annual report as specified in §§ 257.90 through
257.98.

Additional potentially applicable requirements for the annual report, and the location of the
requirement within the Rule, are provided in the following sections. For each cited section of the
Rule, the portion referencing the annual report requirement is provided below in jtalics, followed by
applicable information relative to the 2018 Annual Groundwater Monitoring and Corrective Action
Report for the 11.36-acre CCR FFCA monofill at the Lon D. Wright Power Plant, which is owned by the
City of Fremont Department of Utilities (FDU).
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2.5.1 §257.90(e) General Requirements

For the preceding calendar year, the annual report must document the status of the groundwater
monitoring and corrective action program for the CCR unit, summarize key actions completed,
describe any problems encountered, discuss actions to resolve the problems, and project key
activities for the upcoming year.

Status of Groundwater Monitoring and Corrective Action Program. The groundwater monitoring and
corrective action program is currently in assessment monitoring.

Summary of Key Actions Completed. The facility prepared and implemented a groundwater
monitoring program that transitioned from detection monitoring to assessment monitoring. The
facility conducted groundwater monitoring in accordance with assessment monitoring protocols and
established groundwater protection standards.

Description of Any Problems Encountered. No problems were encountered involving the two
groundwater monitoring events.

Discussion of Actions to Resolve the Problems. See above. No problems were encountered
involving the two groundwater monitoring events.

Projection of Key Activities for the Upcoming Year (2019):

Annual groundwater sampling and analysis event for all constituents identified in appendix Ill and
appendix IV of 40 CFR part 258 (First Quarter 2019).

Within 14 days, place a notice in the operating record identifying the appendix IV constituents that
have been detected and notify the NDEQ that this notice has been placed in the operating record (if
applicable).

Statistical evaluation and determination of any SSls for the First Quarter 2019 monitoring event.

Within 90 days, or on at least a semiannual basis, resample all monitoring wells and analyze for all
the constituents in appendix Il and all appendix IV detects of 40 CFR part 258.

Statistical evaluation and determination of any SSls for the second assessment monitoring
groundwater sampling and analysis event.

2.5.2 §257.94(d) Alternative Detection Monitoring Frequency

The owner or operator must include the demonstration providing the basis for the alternative
monitoring frequency and the certification by a qualified professional engineer in the annual
groundwater monitoring and corrective action report required by § 257.90(e).

Not Applicable. No alternative detection monitoring frequency has been proposed. The facility is
currently in assessment monitoring.
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2.5.3 §257.94(e)(2) Alternative Source Demonstration for Detection
Monitoring

The owner or operator must also include the demonstration in the annual groundwater monitoring
and corrective action report required by § 257.90(e), in addition to the certification by a qualified
professional engineer.

Not Applicable. No alternative source demonstration was completed in 2018.

2.5.4 §257.95(c) Alternative Assessment Monitoring Frequency

The owner or operator must include the demonstration providing the basis for the alternative
monitoring frequency and the certification by a qualified professional engineer in the annual
groundwater monitoring and corrective action report required by § 257.90(e).

Not Applicable. No alternative assessment monitoring frequency has been proposed.

2.5.5 8257.95(d)(3) Assessment Monitoring Results and Standards

Include the recorded concentrations required by paragraph (d)(1) of this section, identify the
background concentrations established under § 257.94(b), and identify the groundwater protection
standards established under paragraph (d)(2) of this section in the annual groundwater monitoring
and corrective action report required by § 257.90(e).

Assessment Monitoring Results and Standards for the two assessment monitoring events can be
found in the submitted Groundwater Monitoring Program Reports to the NDEQ. These reports, which
include the analytical reports, groundwater contour maps, field data sheets and statistical
summaries, are provided in Appendices A1 and A2.

2.5.6 8257.95(g)(3)(ii) Alternative Source Demonstration for
Assessment Monitoring

The owner or operator must also include the demonstration in the annual groundwater monitoring
and corrective action report required by § 257.90(e), in addition to the certification by a qualified
professional engineer.

Not Applicable. No alternative source demonstration for assessment monitoring was completed in
2018.

2.5.7 §257.96(a) Extension of Time for Corrective Measures
Assessment

The assessment of corrective measures must be completed within 90 days, unless the owner or
operator demonstrates the need for additional time to complete the assessment of corrective
measure due to site-specific conditions or circumstances. The owner or operator must obtain a
certification from a qualified professional engineer attesting that the demonstration is accurate.
The 90-day deadline to complete the assessment of corrective measures may be extended for
longer than 60 days. The owner or operator must also include the demonstration in the annual
groundwater monitoring and corrective action report required by § 257.90(e), in addition to the
certification by a qualified professional engineer.
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Not Applicable. Corrective measures assessment has not been initiated.
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TABLE 1

CCR Rule Groundwater Samples Summary
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FIGURE 1
Site Vicinity Map
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FIGURE 2
Site Map with Monitoring Wells
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APPENDIX A

Groundwater Monitoring Program Reports
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A1l February 2018 Groundwater Monitoring Program Report
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JULY 2018 STATISTICAL SUMMARY

Statistical analysis consisted of methods outlined in the 40 CFR Part 257, Subpart D (CCR rule)
and the EPA’s Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities — Unified
Guidance (Unified Guidance) dated March 2009 using Sanitas™ Statistical Software version
9.5.32. The statistical analysis methods used include time series plots, outlier analysis, interwell
prediction limit analysis, intrawell prediction limit analysis, and Sen’s slope trend analyses. The
statistical results have been summarized in Table 3 found in Section 1.6.

1.1 TIME SERIES PLOTS

Time series plots were prepared for analyzed Appendix I11 and Appendix 1V constituents to show
the concentration variations over time. Time series graphs are included in Attachment A.1.

1.2 OUTLIER ANALYSIS

An outlier analysis was performed on all available data for each Appendix Il and 1V constituent
at both upgradient and downgradient monitoring wells. A statistical outlier is a value that is
extremely different from the other values in the data set. The outlier tests identify data points that
do not appear to fit the distribution of the rest of the data set and determines if they differ
significantly from the rest of the data set. A value is considered suspect if it is an order of
magnitude larger or smaller than the rest of the data. The Tukey’s Outlier Test was employed for
both normal and non-normal data. Once a value is identified as a statistical outlier, it is checked
for possible lab instrument failure, field collection problems, or data entry errors. However,
outliers may exist naturally in the data if there is an extremely wide inherent or temporal variability
in the data. The Unified Guidance states that unless a likely error can be identified, the outlier
should not be removed. No outliers were identified in the historical database or for the recent
February 2018 sampling event. Outlier analysis results are included in Attachment A.2.

1.3 INTERWELL PREDICTION LIMITS

An interwell prediction limit analysis compares data collected from compliance (downgradient)
monitoring wells with data collected from background (upgradient) monitoring wells. Upgradient
monitoring well data is used to calculate the interwell prediction limit and is used to determine if
a single data point is statistically representative of a group of data points. If a data point exceeds
the calculated interwell prediction limit, then an initial exceedance is noted; however, this may not
indicate a statistically significant increase (SSI). The distribution of the data was calculated by
applying the Shapiro-Wilk test for normality, or the Ladder of Powers (Helsel & Hirsh, 1992) for
transformed data. A parametric prediction limit was constructed for data determined to have a
normal or transformed normal distribution. A non-parametric prediction limit was calculated for
data not transformed normal or containing 51 percent to 90 percent non-detect results.
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Interwell prediction limits were used for downgradient monitoring wells to compare the current
data collected to the historical data from abandoned upgradient well MW-4 and the recent data
from replacement upgradient well MW-4R. Interwell prediction limits were used to statistically
evaluate constituents and wells without an established background prior to October 2016. Table 1
below identifies the constituent/well pairs that were evaluated using interwell prediction limits.

Table 1. Constituents and Wells Evaluated Using Interwell Prediction Limits
Constituents Wells

All constituents MW-6, MW-7, and MW-8

Antimony, Arsenic, Beryllium, Boron,
Cadmium, Chloride, Cobalt, Fluoride, Lead
Lithium, Mercury, Molybdenum, Radium
226 and 228 combined, and Thallium

MW-1, MW-2, MW-3, and MW-5

Five interwell statistical exceedances were identified for the downgradient monitoring wells during
the February 2018 sampling event. The interwell prediction limit results are included in
Attachment A.3.

1.4 INTRAWELL PREDICTION LIMITS

The intrawell comparison utilizes prediction intervals for statistical comparison of constituents.
An intrawell prediction limit analysis compares the historical data of a well to its own compliance
data. The historical data is used to calculate the prediction limit that is compared to the compliance
data point. If a compliance data point exceeds the calculated prediction limit, then an initial
exceedance is noted; however, this may not indicate a statistical significant increase (SSI). The
distribution of the data was calculated by applying the Shaprio-Wilk test for normality or the
Ladder of Powers (Helsel & Hirsh, 1992) for transformed data. A parametric prediction limit was
constructed for data determined to have a normal or transformed normal distribution. A non-
parametric prediction limit was calculated for data not transformed normal or containing 51
percent to 90 percent non-detect results.

Intrawell prediction limits were used to statistically evaluate the upgradient well and constituents
with an established background prior to October 2016. Table 2 below identifies the
constituent/well pairs that were evaluated using interwell prediction limits.

Table 2. Constituents and Wells Evaluated Using Interwell Prediction Limits
Constituents Wells

All constituents MW-4R

Barium, Calcium, Chromium, pH, Sulfate,
Selenium, and Total Dissolved Solids

MW-1, MW-2, MW-3, and MW-5

No intrawell exceedances were identified during the February 2018 sampling event for the
constituent/well pairs listed in Table 2. Intrawell prediction limit analysis results are included in
Attachment A.4.
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1.5 SEN’S SLOPE/MANN-KENDALL TREND ANALYSIS

Sen’s Slope/Mann-Kendall statistical analysis was performed on the detected constituent/well
pairs from the February 2018 sampling event to determine trends in the concentration of these
constituents. A trend is the general increase or decrease in observed values of a variable over time.
A trend analysis can be used to determine the significance of an apparent trend and to estimate the
magnitude of that trend. The Mann-Kendall test is nonparametric, meaning that it does not depend
on an assumption of a particular underlying distribution. The test uses only the relative magnitude
of data rather than actual values. Therefore, missing values are allowed, and values that are
recorded as non-detects by the laboratory can still be used in the statistical analysis by assigning
values equal to half their reporting limits. Sen’s Slope is a simple nonparametric procedure
developed to estimate the true slope. The advantage of this method over linear regression is that it
is not greatly affected by gross data errors or outliers, and can be computed when data is missing.
Trends were performed at the 98% confidence level. Sen’s Slope/Mann-Kendall analysis results
are included in Attachment A.5.

1.6 STATISTICAL SUMMARY

The statistical analyses results from the February 2018 sampling event have been summarized in
Table 3 below. Four of the five prediction limit exceedances noted did not have statistically
significant trends nor exceed Groundwater Protection Standards (GWPSs), if a GWPS was
established. Molybdenum at well MW-3 was one of the five prediction limit exceedances that did
have a statistically significant increasing trend. However, the molybdenum concentration at MW-
3 did not exceed EPA GWPS identified in the Hazardous and Solid Waste Management System:
Disposal of Coal Combustion Residuals from Electric Utilities; Amendments to the National
Minimum Criteria (Phase One, Part One); Final Rule (July 17, 2018). These exceedances will be
further evaluated during the next sampling event. The monitoring wells will remain in assessment
monitoring at this time.
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Table 3. Statistical Summary

Well Detected P t Result Interwell Intrawell Significant GWPS
€ ctected Farameter eSUN | Exceedance?' | Exceedance?? | Trend? Exceedance??
Arsenic (ug/L) 3.7 No n/a No No
Barium (ug/L) 135 n/a No No No
Boron (ug/L) 167 No n/a No No*
Calcium (mg/L) 114 n/a No No No*
Chloride (mg/L) 9.7 No n/a No No
Fluoride (mg/L) 1.3 Yes n/a No No
MW-1 Lithium (ug/L) 35.9 Yes n/a No No
Molybdenum (ug/L) 8.6 No n/a No No
pH (S.U.) 7.2 n/a No + No
Selenium (ug/L) 10.8 n/a No - No
Sulfate (mg/L) 53.8 n/a No - No
Total Dissolved Solids (mg/L) 507 n/a No No Yes
Total Radium (pCi/L) 1.82 No n/a No No
Arsenic (ug/L) 3.2 No n/a No No
Barium (ug/L) 99.5 n/a No No No
Boron (ug/L) 127 No n/a No No*
Calcium (mg/L) 101 n/a No No No*
Chloride (mg/L) 13.6 No n/a No No
Fluoride (mg/L) 0.86 No n/a No No
MW-2 Lithium (ug/L) 27.4 No n/a No No
Molybdenum (ug/L) 7.1 No n/a - No
pH (S.U.) 7.1 n/a No No No
Selenium (ug/L) 12.7 n/a No - No
Sulfate (mg/L) 39.3 n/a No - No
Total Dissolved Solids (mg/L) 430 n/a No - No
Total Radium (pCi/L) 1.75 No n/a No No
Arsenic (ug/L) 2.8 No n/a No No
Barium (ug/L) 168 n/a No + No
Boron (ug/L) 106 No n/a No No*
Calcium (mg/L) 94.3 n/a No - No*
Chloride (mg/L) 25.6 No n/a No No
Fluoride (mg/L) 0.75 No n/a No No
MW-3 Lithium (ug/L) 27.1 No n/a No No
Molybdenum (ug/L) 12.7 Yes n/a + No
pH (S.U.) 7.1 n/a No No No
Selenium (ug/L) 8.3 n/a No - No
Sulfate (mg/L) 56.7 n/a No - No
Total Dissolved Solids (mg/L) 435 n/a No - No
Total Radium (pCi/L) 2.42 No n/a No No
Arsenic (ug/L) 3.9 n/a No No No
Barium (ug/L) 120 n/a No No No
Boron (ug/L) 161 n/a No No No*
Calcium (mg/L) 87.0 n/a No - No*
Chloride (mg/L) 23.3 n/a No No No
Fluoride (mg/L) 0.83 n/a No No No
MW-4R | Lithium (ug/L) 26.7 n/a No No No
Molybdenum (ug/L) 5.2 n/a No No No
pH (S.U.) 7.1 n/a No No No
Selenium (ug/L) 6.6 n/a No - No
Sulfate (mg/L) 39.8 n/a No No No
Total Dissolved Solids (mg/L) 409 n/a No No No
Total Radium (pCi/L) 2.07 n/a No No No
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Arsenic (ug/L) 4.3 No n/a No No
Barium (ug/L) 128 n/a No No No
Boron (ug/L) 137 No n/a No No*
Calcium (mg/L) 103 n/a No + No*
Chloride (mg/L) 18.9 No n/a No No
Fluoride (mg/L) 1.0 No n/a No No

MW-5 Lithium (ug/L) 29.3 No n/a No No
Molybdenum (ug/L) 5.4 No n/a No No
pH (S.U.) 7.2 n/a No No No
Selenium (ug/L) 8.6 n/a No - No
Sulfate (mg/L) 36.3 n/a No - No
Total Dissolved Solids (mg/L) 450 n/a No + No
Total Radium (pCi/L) 2.28 No n/a No No
Arsenic (ug/L) 3.8 No n/a No No
Barium (ug/L) 68.4 No n/a No No
Boron (ug/L) 115 No n/a No No*
Calcium (mg/L) 36.6 No n/a No No*
Chloride (mg/L) 16.3 No n/a No No
Fluoride (mg/L) 0.73 No n/a No No
Lead (ug/L) 1.9 No n/a No No

MW-6 Lithium (ug/L) 19.7 No n/a No No
Molybdenum (ug/L) 7.9 No n/a No No
pH (S.U.) 7.2 No n/a No No
Selenium (ug/L) 3.0 No n/a No No
Sulfate (mg/L) 18.8 No n/a No No
Total Dissolved Solids (mg/L) 256 No n/a No No
Total Radium (pCi/L) 1.23 No n/a No No
Arsenic (ug/L) 3.4 No n/a No No
Barium (ug/L) 119 No n/a No No
Boron (ug/L) 186 No n/a No No*
Calcium (mg/L) 109 Yes n/a No No*
Chloride (mg/L) 26.6 No n/a No No
Fluoride (mg/L) 0.85 No n/a No No

MW-7 Lithium (ug/L) 30.9 No n/a No No
Molybdenum (ug/L) 8.5 No n/a No No
pH (S.U.) 7.1 No n/a No No
Selenium (ug/L) 9.4 No n/a No No
Sulfate (mg/L) 48.5 No n/a No No
Total Dissolved Solids (mg/L) 478 No n/a No No
Total Radium (pCi/L) 1.06 No n/a No No
Arsenic (ug/L) 2.3 No n/a No No
Barium (ug/L) 150 Yes n/a No No
Boron (ug/L) 136 No n/a No No*
Calcium (mg/L) 93.5 No n/a No No*
Chloride (mg/L) 29.2 No n/a No No
Fluoride (mg/L) 0.78 No n/a No No

MW-8 Lithium (ug/L) 29.1 No n/a No No
Molybdenum (ug/L) 7.5 No n/a No No
pH (S.U.) 7.1 No n/a No No
Selenium (ug/L) 10.5 No n/a No No
Sulfate (mg/L) 34.7 No n/a No No
Total Dissolved Solids (mg/L) 414 No n/a No No
Total Radium (pCi/L) 1.6 No n/a No No

TConstituent/well pairs noted by n/a were not analyzed using interwell prediction limits. See Table 1.

2Constituent/well pairs noted by n/a were not analyzed using intrawell prediction limits. See Table 2.

3GWPS exceedances were established by the NDEQ Title 118 Groundwater Quality Standards or the EPA Hazardous and
Solid Waste Management System: Disposal of Coal Combustion Residuals from Electric Utilities; Amendments to the
National Minimum Criteria (Phase One, Part one); Final Rule (July 17, 2018).

“No GWPS has been established.
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A.1 TIME SERIES PLOTS — FEBRUARY 2018
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A.2 OUTLIER ANALYSIS — FEBRUARY 2018




- - REC'D NDEQ - (8/27/2018) - (20180058179
Outlier Analysis Q- ( ) - ( )

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater  Printed 6/20/2018, 1:50 PM

Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test
Antimony [total] (ug/L) MW-1 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Antimony [total] (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown Shapirowilk
Antimony [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown Shapirowilk
Antimony [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Antimony [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Antimony [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Antimony [total] (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Antimony [total] (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Arsenic [total] (ug/L) MW-1 No n/a n/a NP NaN 9 3.444 0.2506 In(x) ShapiroWilk
Arsenic [total] (ug/L) MW-2 No n/a n/a NP NaN 9 3.789 0.3919 x"6 ShapiroWilk
Arsenic [total] (ug/L) MW-3 No n/a n/a NP NaN 9 2.967 0.1323 In(x) ShapiroWilk
Arsenic [total] (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 3.911 0.4045 normal ShapiroWilk
Arsenic [total] (ug/L) MW-5 No n/a n/a NP NaN 9 4.4 0.2236 normal ShapiroWilk
Arsenic [total] (ug/L) MW-6 No n/a n/a NP NaN 9 2.867 0.5148 In(x) ShapiroWilk
Arsenic [total] (ug/L) MwW-7 No n/a n/a NP NaN 9 3.433 0.2291 In(x) ShapiroWilk
Arsenic [total] (ug/L) MW-8 No n/a n/a NP NaN 9 2.578 0.1641 x4 ShapiroWilk
Barium [total] (ug/L) MwW-1 No n/a n/a NP NaN 34 131.3 15.75 X2 ShapiroWilk
Barium [total] (ug/L) MW-2 No n/a n/a NP NaN 34 93.48 13.53 In(x) ShapiroWilk
Barium [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 34 140.1 27.26 unknown ShapiroWilk
Barium [total] (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 118.4 6.766 x"3 ShapiroWilk
Barium [total] (ug/L) MW-5 No n/a n/a NP NaN 33 134.7 13.02 normal ShapiroWilk
Barium [total] (ug/L) MW-6 No n/a n/a NP NaN 19 133.4 29.86 normal ShapiroWilk
Barium [total] (ug/L) MW-7 No n/a n/a NP NaN 9 112.4 5.318 x4 ShapiroWilk
Barium [total] (ug/L) MW-8 No n/a n/a NP NaN 9 147.8 12.55 xMN1/3) ShapiroWilk
Barium [total] (ug/L) MW-4 (bg) No n/a n/a NP NaN 24 123 17.22 In(x) ShapiroWilk
BERYLIUM (ug/L) MW-1 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Chloride (mg/L) MW-1 No n/a n/a NP NaN 9 11.54 1.182 X3 ShapiroWilk
Chloride (mg/L) MW-2 No n/a n/a NP NaN 9 15.63 1.749 In(x) ShapiroWilk
Chloride (mg/L) MW-3 No n/a n/a NP NaN 9 29.44 3.155 In(x) ShapiroWilk
Chloride (mg/L) MW-4R (bg) No n/a n/a NP NaN 9 23.57 15.45 In(x) ShapiroWilk
Chloride (mg/L) MW-5 No n/a n/a NP NaN 9 15.12 3.863 normal ShapiroWilk
Chloride (mg/L) MW-6 No n/a n/a NP NaN 9 45.62 12.98 X3 ShapiroWilk
Chloride (mg/L) MW-7 No n/a n/a NP NaN 9 21.3 3.213 In(x) ShapiroWilk
Chloride (mg/L) MW-8 No n/a n/a NP NaN 9 22.19 3.159 In(x) ShapiroWilk
Chromium [total] (ug/L) MW-1 No n/a n/a NP (nrm) NaN 34 3.903 2.03 unknown ShapiroWilk
Chromium [total] (ug/L) MW-2 No n/a n/a NP (nrm) NaN 34 3.809 2.015 unknown ShapiroWilk
Chromium [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 34 4.279 3.57 unknown ShapiroWilk
Chromium [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Chromium [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 33 4.894 6.962 unknown ShapiroWilk
Chromium [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 20 2.975 2.297 unknown ShapiroWilk
Chromium [total] (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Chromium [total] (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Chromium [total] (ug/L) MW-4 (bg) No n/a n/a NP (nrm) NaN 24 5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MwW-1 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MwW-2 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
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Cobalt [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Cobalt [total] (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Fluoride (mg/L) MW-1 No n/a n/a NP (nrm) NaN 9 1.344 0.07265 unknown ShapiroWilk
Fluoride (mg/L) MW-2 No n/a n/a NP NaN 9 0.9189 0.05159 In(x) ShapiroWilk
Fluoride (mg/L) MW-3 No n/a n/a NP NaN 9 0.8044 0.06405 In(x) ShapiroWilk
Fluoride (mg/L) MW-4R (bg) No n/a n/a NP NaN 9 0.8433 0.07036 In(x) ShapiroWilk
Molybdenum (ug/L) MW-3 No n/a n/a NP NaN 9 10.98 1.297 x"3 ShapiroWilk
Molybdenum (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 6.256 1.277 sqrt(x) ShapiroWilk
Molybdenum (ug/L) MW-5 No n/a n/a NP NaN 9 6.6 0.7616 sqrt(x) ShapiroWilk
Molybdenum (ug/L) MW-6 No n/a n/a NP NaN 9 8.278 1.053 In(x) ShapiroWilk
Molybdenum (ug/L) MW-7 No n/a n/a NP NaN 9 8.622 0.8482 In(x) ShapiroWilk
Molybdenum (ug/L) MW-8 No n/a n/a NP NaN 8 7.838 0.8158 X6 ShapiroWilk
pH (Std. Units) MW-1 No n/a n/a NP NaN 19 7.003 0.2763 In(x) ShapiroWilk
pH (Std. Units) MW-2 No n/a n/a NP (nrm) NaN 19 6.598 1.616 unknown ShapiroWilk
pH (Std. Units) MW-3 No n/a n/a NP (nrm) NaN 18 7.066 0.2103 unknown ShapiroWilk
pH (Std. Units) MW-4R (bg) No n/a n/a NP NaN 9 7.244 0.3395 In(x) ShapiroWilk
pH (Std. Units) MW-5 No n/a n/a NP (nrm) NaN 18 7.138 0.2306 unknown ShapiroWilk
pH (Std. Units) MW-6 No n/a n/a NP NaN 17 7.024 0.2272 In(x) ShapiroWilk
pH (Std. Units) MW-7 No n/a n/a NP NaN 9 7.156 0.2297 In(x) Shapirowilk
pH (Std. Units) MW-8 No n/a n/a NP NaN 9 7.189 0.2472 In(x) ShapiroWilk
pH (Std. Units) MW-4 (bg) No n/a n/a NP (nrm) NaN 10 6.237 2.197 unknown ShapiroWilk
Selenium [total] (ug/L) MW-1 No n/a n/a NP NaN 34 18.02 6.372 xN1/3) ShapiroWilk
Selenium [total] (ug/L) MW-2 No n/a n/a NP NaN 34 20.89 9.824 xMN1/3) ShapiroWilk
Selenium [total] (ug/L) MW-3 No n/a n/a NP NaN 34 104 3.164 In(x) ShapiroWilk
Selenium [total] (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 6.967 1.351 x"2 ShapiroWilk
Selenium [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 33 13.78 4.804 unknown ShapiroWilk
Selenium [total] (ug/L) MW-6 No n/a n/a NP NaN 20 11.79 5.704 normal ShapiroWilk
Selenium [total] (ug/L) MW-7 No n/a n/a NP NaN 9 10.37 1.138 In(x) ShapiroWilk
Selenium [total] (ug/L) MwW-8 No n/a n/a NP NaN 9 11.13 1.926 x"3 ShapiroWilk
Selenium [total] (ug/L) MW-4 (bg) No n/a n/a NP NaN 24 10.47 5.168 sqrt(x) ShapiroWilk
Sulfate (mg/L) MW-1 No n/a n/a NP (nrm) NaN 34 65.09 19.24 unknown ShapiroWilk
Sulfate (mg/L) MW-2 No n/a n/a NP (nrm) NaN 34 96.29 69 unknown ShapiroWilk
Sulfate (mg/L) MW-3 No n/a n/a NP NaN 34 71.55 30.15 In(x) ShapiroWilk
Sulfate (mg/L) MW-4R (bg) No n/a n/a NP NaN 9 37.39 7.31 x5 ShapiroWilk
Sulfate (mg/L) MW-5 No n/a n/a NP NaN 33 48.47 8.769 In(x) ShapiroWilk
Total Radium (pCi/L) MW-8 No n/a n/a NP NaN 9 2.078 0.5606 In(x) ShapiroWilk
BERYLIUM (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
BERYLIUM (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Boron (ug/L) MW-1 No n/a n/a NP NaN 9 142.8 11.28 In(x) ShapiroWilk
Boron (ug/L) MW-2 No n/a n/a NP NaN 8 117.4 6.209 x4 ShapiroWilk
Boron (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 82 30.77 unknown ShapiroWilk
Boron (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 186 119.7 normal ShapiroWilk
Boron (ug/L) MW-5 No n/a n/a NP NaN 9 127.1 9.006 X6 ShapiroWilk
Boron (ug/L) MW-6 No n/a n/a NP NaN 9 119.4 32.27 X2 ShapiroWilk
Boron (ug/L) MW-7 No n/a n/a NP NaN 9 173.8 18.78 X6 ShapiroWilk
Boron (ug/L) MwW-8 No n/a n/a NP NaN 8 122.6 13.49 X6 ShapiroWilk



: - REC'D NDEQ - (8/27/2018) ,£20180058179
Outlier Analysis Q-( ) pabéd) )

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater  Printed 6/20/2018, 1:50 PM

Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test
Cadmium [total] (ug/L) MwW-1 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Cadmium [total] (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.25 0 unknown ShapiroWilk
Calcium (mg/L) MW-1 No n/a n/a NP NaN 34 103 10.53 xN(1/3) ShapiroWilk
Calcium (mg/L) MW-2 No n/a n/a NP (nrm) NaN 34 109.7 23.65 unknown ShapiroWilk
Calcium (mg/L) MW-3 No n/a n/a NP NaN 34 100.4 15.74 In(x) ShapiroWilk
Calcium (mg/L) MW-4R (bg) No n/a n/a NP NaN 9 83.53 4.959 X" ShapiroWilk
Calcium (mg/L) MW-5 No n/a n/a NP NaN 33 102.2 9.434 In(x) ShapiroWilk
Calcium (mg/L) MW-6 No n/a n/a NP NaN 20 89.13 15.83 x4 ShapiroWilk
Calcium (mg/L) MW-7 No n/a n/a NP NaN 9 96.71 7.365 In(x) ShapiroWilk
Calcium (mg/L) MW-8 No n/a n/a NP NaN 9 88.16 5.529 X6 ShapiroWilk
Calcium (mg/L) MW-4 (bg) No n/a n/a NP NaN 24 88.7 11.45 normal ShapiroWilk
Fluoride (mg/L) MW-5 No n/a n/a NP (nrm) NaN 9 1.111 0.1167 unknown ShapiroWilk
Fluoride (mg/L) MW-6 No n/a n/a NP NaN 9 0.55 0.08216 In(x) ShapiroWilk
Fluoride (mg/L) MW-7 No n/a n/a NP NaN 9 0.87 0.08367 In(x) ShapiroWilk
Fluoride (mg/L) MW-8 No n/a n/a NP NaN 9 0.8089 0.07607 In(x) ShapiroWilk
Lead [total] (ug/L) MW-1 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lead [total] (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lead [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lead [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.8556 0.7876 unknown ShapiroWilk
Lead [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lead [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.6556 0.4667 unknown ShapiroWilk
Lead [total] (ug/L) MwW-7 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lead [total] (ug/L) MwW-8 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Lithium (ug/L) MW-1 No n/a n/a NP NaN 9 35.04 2.614 X6 ShapiroWilk
Lithium (ug/L) MW-2 No n/a n/a NP NaN 8 27.3 1.655 In(x) ShapiroWilk
Lithium (ug/L) MW-3 No n/a n/a NP NaN 9 27.18 2.699 In(x) ShapiroWilk
Lithium (ug/L) MW-4R (bg) No n/a n/a NP NaN 9 25.56 2.589 In(x) ShapiroWilk
Lithium (ug/L) MW-5 No n/a n/a NP NaN 9 31.24 4.278 In(x) ShapiroWilk
Lithium (ug/L) MW-6 No n/a n/a NP NaN 9 28.19 4.072 X3 ShapiroWilk
Lithium (ug/L) MW-7 No n/a n/a NP NaN 9 28.46 4.167 In(x) ShapiroWilk
Lithium (ug/L) MW-8 No n/a n/a NP NaN 8 27.78 0.9925 x"6 ShapiroWilk
Mercury (ug/L) MW-1 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Mercury (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.1 0 unknown ShapiroWilk
Molybdenum (ug/L) MW-1 No n/a n/a NP NaN 9 8.156 0.6146 X6 ShapiroWilk
Molybdenum (ug/L) MW-2 No n/a n/a NP NaN 9 8.322 0.7579 x5 ShapiroWilk
Sulfate (mg/L) MW-6 No n/a n/a NP NaN 20 55.82 14.64 X2 ShapiroWilk
Sulfate (mg/L) MW-7 No n/a n/a NP NaN 9 48.11 6.061 normal ShapiroWilk
Sulfate (mg/L) MW-8 No n/a n/a NP NaN 9 40.76 7.942 In(x) ShapiroWilk
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Sulfate (mg/L) MW-4 (bg) No n/a n/a NP NaN 24 57.9 11.32 normal ShapiroWilk
Thallium [total] (ug/L) MW-1 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-2 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-3 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-4R (bg) No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-5 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-6 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-7 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Thallium [total] (ug/L) MW-8 No n/a n/a NP (nrm) NaN 9 0.5 0 unknown ShapiroWilk
Total Dissolved Solids (mg/L) MW-1 No n/a n/a NP (nrm) NaN 34 463.2 59.89 unknown ShapiroWilk
Total Dissolved Solids (mg/L) MW-2 No n/a n/a NP (nrm) NaN 34 500 122.4 unknown ShapiroWilk
Total Dissolved Solids (mg/L) MW-3 No n/a n/a NP NaN 34 451.6 78.13 xN(1/3) ShapiroWilk
Total Dissolved Solids (mg/L) MW-4R (bg) No n/a n/a NP NaN 9 398.7 28.73 In(x) ShapiroWilk
Total Dissolved Solids (mg/L) MW-5 No n/a n/a NP NaN 33 452 48.93 normal ShapiroWilk
Total Dissolved Solids (mg/L) MW-6 No n/a n/a NP NaN 20 447.1 71.29 X2 ShapiroWilk
Total Dissolved Solids (mg/L) MW-7 No n/a n/a NP NaN 9 437.6 30.47 x4 ShapiroWilk
Total Dissolved Solids (mg/L) MwW-8 No n/a n/a NP NaN 9 398.3 19.65 X6 ShapiroWilk
Total Dissolved Solids (mg/L) MW-4 (bg) No n/a n/a NP NaN 24 423.9 59.19 In(x) ShapiroWilk
Total Radium (pCi/L) MW-1 No n/a n/a NP NaN 9 2.667 0.6139 x"2 Shapirowilk
Total Radium (pCi/L) MW-2 No n/a n/a NP NaN 9 1.76 0.5198 Xx"2 Shapirowilk
Total Radium (pCi/L) MW-3 No n/a n/a NP NaN 9 2.587 0.7586 x"3 Shapirowilk
Total Radium (pCi/L) MW-4R (bg) No n/a n/a NP NaN 9 2.12 0.6108 In(x) ShapiroWilk
Total Radium (pCi/L) MW-5 No n/a n/a NP NaN 9 2.472 0.4541 x"3 ShapiroWilk
Total Radium (pCi/L) MW-6 No n/a n/a NP NaN 9 2.005 0.6999 XN ShapiroWilk
Total Radium (pCi/L) MW-7 No n/a n/a NP NaN 9 1.876 0.5401 x"3 ShapiroWilk
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Tukey's method select-

, /\y) ed by user.

Data were x6 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 4.952, low
3 cutoff = -4.524, based
on IQR multiplier of 3.

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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ug/L

Tukey's Outlier Screening

MW-4R (bg)
5 n=9
No outliers found.
Tukey's method select-
ed by user.
4 Ladder of P -
\ == fomatonsdenotim-
prove normality; analy-
sis run on raw data.
v’ High cutoff = 5.7, low
3 cutoff = 2.2, based on
IQR multiplier of 3.
2
1
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-5

\<>-—<>’\<

ug/L

0

10/12/16 1/20/17 4/30/17 8/9/17

11/17/17

2/26/18

n=9

No outliers found.
Tukey's method select-
ed by user.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 5.8, low
cutoff = 3, based on IQR
multiplier of 3.

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
MW-7

3.2 ~ "

/\\

2.4

ug/L

1.6

0.8

0

10/12/16 1/20/17 4/30/17 8/9/17 11/17/17

2/26/18

n=9

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 4.612, low
cutoff = 2.499, based
on IQR multiplier of 3.

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

REC'D NDEQ - (8/27/2018) - (20180058179)
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ug/L

Tukey's Outlier Screening

MW-6
4 n=9
/L No outliers found.
Tukey's method select-
// ed by user.
3.2
/ Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
24 High cutoff = 7.079, low
cutoff = 1.105, based
on IQR multiplier of 3.
1.6
0.8
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers
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ug/L

Tukey's Outlier Screening

MW-8
3 n=9
~ No outliers found.
Tukey's method select-
\)/k ed by user.
2.4 Data were x4 transform-
\< ed to achieve best W stat-
istic (graph shown in
original units).
High cutoff = 3.195, low
1.8 cutoff = -1.966, based
: on IQR multiplier of 3.
1.2
0.6
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Arsenic [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-1
200 n=34
No outliers found.
Tukey's method select-
ed by user.
160 Data were square trans-

formed to achieve best
W statistic (graph shown

in original units).
fO’ ~ High cutoff = 202.7, low
120 cutoff = -84.02, based

y u < V & on IQR multiplier of 3.

ug/L
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Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-3
200

n=234

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

normality test failed
at the 0.05 alpha level.

160

istic (graph shown in
120 original units).

High cutoff = 237.1, low
cutoff = -197.2, based
on IQR multiplier of 3.

ug/L
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40

0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Data were cube transform-
ed to achieve best W stat-

REC'D NDEQ - (8/27/2018) - (20180058179)

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

ug/L

Tukey's Outlier Screening

MW-2
200 n=34
No outliers found.
Tukey's method select-
ed by user.
160
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
120 High cutoff = 154.5, low
cutoff = 55.98, based
WC on IQR multiplier of 3.
80 N
=
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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ug/L

Tukey's Outlier Screening

MW-4R (bg)
200 n=9
No outliers found.
Tukey's method select-
ed by user.
160 Data were cube transform-

ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 149.2, low
120 S cutoff = -31.88, based

~— \y on IQR multiplier of 3.
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0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-5
200 n=33
No outliers found.
Tukey's method select-
ed by user.
160 Ladder of Powers trans-

formations did not im-
prove normality; analy-

sis run on raw data.
\ High cutoff = 194, low
120 cutoff = 75, based on

<> V) IQR multiplier of 3.
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Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-7
200 n=9
No outliers found.
Tukey's method select-
ed by user.
160 Data were x4 transform-

istic (graph shown in
original units).

High cutoff = 137.9, low
120 cutoff = -78.3, based

\/” /O\o./)’ on IQR multiplier of 3.

ug/L
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0
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Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

ed to achieve best W stat-

REC'D NDEQ - (8/27/2018) - (20180058179)
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ug/L

Tukey's Outlier Screening

MW-6
200 n=19
No outliers found.
Tukey's method select-
ed by user.
160 L Ladder of Powers trans-
formations did not im-
/)/ prove normality; analy-
sis run on raw data.
High ff = 280, |
120 /\ _o— i 25 o
v x IQR multiplier of 3.
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40
0
7/13/11 11/8/12 3/7/14 714115 10/30/16 2/26/18

Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers
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ug/L

Tukey's Outlier Screening

MW-8
200 n=9
No outliers found.
Tukey's method select-
ed by user.
160 N =

Data were cube root trans-
formed to achieve best
Y W statistic (graph shown
in original units).

High cutoff = 245.3, low
cutoff = 79.14, based
120 on IQR multiplier of 3.
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Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-4 (bg)
200 n=24
No outliers found.
Tukey's method select-
ed by user.
160 ¢
Data were natural log
transformed to achieve
best W statistic (graph
7\ shown in original units).
120 High cutoff = 206.2, low
l/: v‘ cutoff = 70.83, based
= on IQR multiplier of 3.
>
E
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0
12/30/97 8/8/01 3/18/05 10/26/08 6/5/12 1/14/16

Constituent: Barium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-2
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
0.8
0.4
— O 0————
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: BERYLIUM  Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

REC'D NDEQ - (8/27/2018) - (20180058179)
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Tukey's Outlier Screening

MW-1
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
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Tukey's Outlier Screening

MW-3
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
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Constituent: BERYLIUM  Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-4R (bg)
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
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N e  ——— —"——
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: BERYLIUM  Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Tukey's Outlier Screening

MW-6
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
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Tukey's Outlier Screening

MW-5
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
0.8
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e e e ———
0
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1.6

1.2

ug/L

0.8

0.4

0

Tukey's Outlier Screening
MW-7

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

normality test failed
at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: BERYLIUM  Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening
MW-8

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
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Constituent: BERYLIUM  Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Tukey's Outlier Screening

MW-2

200 n=8
No outliers found.
Tukey's method select-
ed by user.

160 Data were x4 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 135.4, I

120 Pe / m:?oﬂcg 31.13, basedow

\/ on IQR multiplier of 3.
=
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Constituent: Boron Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-1
200 n=9
No outliers found.
Tukey's method select-
ed by user.
160 —
Data were natural log
> S transformed to achieve
\)/ best W statistic (graph
shown in original units).
120 High cutoff = 181, low
cutoff = 110.4, based
= on IQR multiplier of 3.
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E
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Tukey's Outlier Screening

MW-3
200 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
160 normality test failed

at the 0.05 alpha level.

Data were x6 transform-

ed to achieve best W stat-

istic (graph shown in
120 original units).

High cutoff = 139.6, low
= . cutoff = -133, based on
=4 ; IQR multiplier of 3.
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Constituent: Boron Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-4R (bg)
400

n=9

No outliers found.
Tukey's method select-

ed by user.
320 j ™

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 1106, low
cutoff = -742, based on
240 IQR multiplier of 3.

=
160
80 L 7
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Boron Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening
MW-6

200

n=9

No outliers found.
Tukey's method select-
ed by user.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).
\ High cutoff = 207.2, low
cutoff = -105.6, based

Y — 4 \ on IQR multiplier of 3.

120

ug/L
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d
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Constituent: Boron Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-5

200 n=9
No outliers found.
Tukey's method select-
ed by user.

160 Data were x6 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

-——‘0‘\7/0\ / High cutoff = 158, low
itoff = -137.9, based

120 \>_ g‘; (I)QR mull\p\ier?)sfe?:.
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Tukey's Outlier Screening

MW-7
200 n=9
\/\(\ No outliers found.
Tukey's method select-
ed by user.
160 Data were x6 transform-
\/ v ed to achieve best W stat-
istic (graph shown in
original units).
High cutoff = 223.3, low
itoff = -198.1, based
120 g‘; (I)QR mull\p\ier?)sfe?:.
=
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Tukey's Outlier Screening

MW-8
200 n=8
No outliers found.
Tukey's method select-
ed by user.
160 Data were x6 transform-

ed to achieve best W stat-
istic (graph shown in
original units).

-
/ High cutoff = 160, low
cutoff = -143.9, based
120 / \/ on IQR multiplier of 3.
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Tukey's Outlier Screening
MW-2

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-1

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-3

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
0.8
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Tukey's Outlier Screening
MW-4R (bg)

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

0.4

0

10/12/16 1/20/17

Constituent: Cadmium [total]

Fremont Dept. of Utilities
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4/30/17 8/9/17

11/17/17

2/26/18

Analysis Run 6/20/2018 1:47 PM  View: Outliers

Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Tukey's Outlier Screening
MW-6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6

1.2

normality test failed
at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

0.4

0

10/12/16 1/20/17

Constituent: Cadmium [total]

Fremont Dept. of Utilities

4/30/17 8/9/17

11/17/17

2/26/18

Analysis Run 6/20/2018 1:47 PM  View: Outliers

Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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REC'D NDEQ - (8/27/2018) - (20180058179)

Tukey's Outlier Screening

MW-5
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
0.8
0.4
e e e ———
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Cadmium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Tukey's Outlier Screening
MW-7

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6

1.2

normality test failed
at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.

0.4

0

10/12/16 1/20/17

4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Cadmium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities

Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
MW-8

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
1.2 sis run on raw data.

The results were invalid-

= ated, because the lower
=4 and upper quartiles are
equal.
0.8
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— O 0————
0
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Tukey's Outlier Screening

MW-2
200

n=234

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
160 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph

120 shown in original units).
}! High cutoff = 303.7, low
= cutoff = 37.93, based
g on IQR multiplier of 3.
80
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-1
200 n=34
No outliers found.
Tukey's method select-
ed by user.
160 Data were cube root trans-
formed to achieve best
W statistic (graph shown
in original units).
High cutoff = 163.1, low
itoff = 58.07, based
120 g‘; (I)QR mulup\ierals)fe&
=
>
: N
80
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-3
200 n=34
No outliers found.
Tukey's method select-
ed by user.
160
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
120 High cutoff = 220.4, low
y cutoff = 44.96, based
= on IQR multiplier of 3.
>
] 7‘%\?&
80 X 2
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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mg/L

Tukey's Outlier Screening

MW-4R (bg)
100

n=9

No outliers found.
\< Tukey's method select-
ed by user.

80\\ T~

istic (graph shown in
original units).

High cutoff = 104, low
60 cutoff = -64.77, based
on IQR multiplier of 3.

40

20

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18
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mg/L

Tukey's Outlier Screening

MW-6
110

n=20

No outliers found.
Tukey's method select-
;/\ ed by user.
88 1

istic (graph shown in
original units).

High cutoff = 129, low
66 cutoff = -105.2, based
on IQR multiplier of 3.

44

22

0
1/31/11 6/30/12 11/29/13 4/29/15 9/27/16 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

4 Data were x4 transform-
\{ ed to achieve best W stat-

74 Data were x4 transform-
\/ ed to achieve best W stat-

REC'D NDEQ - (8/27/2018) - (20180058179)
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Tukey's Outlier Screening

MW-5
200 n=233
No outliers found.
Tukey's method select-
ed by user.
160
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
120 High cutoff = 166.5, low
cutoff = 61.13, based
< 4/\\ on IQR multiplier of 3.
E >—<>\>_<y
80
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-7
200 n=9
No outliers found.
Tukey's method select-
ed by user.
160
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
120 High cutoff = 142.8, low
cutoff = 65.85, based
= /<\>.__4>______,_.—-—-—"“""< on IQR multiplier of 3.
£ O \/)
80
40
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Calcium Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-8
100

No outliers found.
Tukey's method select-
/\> ed by user.
80

\! Data were x6 transform-

istic (graph shown in
original units).

High cutoff = 105, low
60 cutoff = -83.16, based
on IQR multiplier of 3.

mg/L
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0
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Tukey's Outlier Screening

MW-1

20 n=9
No outliers found.

Tukey's method select-
ed by user.

16 Data were cube transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 15.7, low

12 A cutoff = -9.719, based
on IQR multiplier of 3.

o /,\ /” \
>
£
8
4
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers
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ed to achieve best W stat-
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Tukey's Outlier Screening

MW-4 (bg)
200 n=24
No outliers found.
Tukey's method select-
ed by user.
160 Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.
High cutoff = 147.4, low
itoff = 29.08, based
120 g‘; (I)QR mulup\ierals)fe&
E /\
>
5 /\’ /\W
80 %
40
0
12/30/97 8/8/01 3/18/05 10/26/08 6/5/12 1/14/16
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Tukey's Outlier Screening

MW-2
20 n=9
No outliers found.
Tukey's method select-
ed by user.
16
i Data were natural log
\N——O/, transformed to achieve
best W statistic (graph
shown in original units).
12 High cutoff = 29.15, low
cutoff = 8.279, based
= on IQR multiplier of 3.
>
£
8
4
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-3
40 n=9
No outliers found.
Tukey's method select-
- 5 o ed by user.

/ Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

24 High cutoff = 62.34, low
cutoff = 13.98, based
:D', on IQR multiplier of 3.
£
16
8
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers
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Tukey's Outlier Screening

MW-5
20

n=9
No outliers found.
Tukey's method select-

ed by user.
16 e

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 42.45, low
12 cutoff = -12.15, based

/\{ on IQR multplier of 3.

mg/L

0
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Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers
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mg/L

Tukey's Outlier Screening

MW-4R (bg)

70 n=9
No outliers found.
Tukey's method select-
ed by user.

56
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

42 High cutoff = 96.76, low
cutoff = 3.701, based
on IQR multiplier of 3.

28 1

\
14 N~
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers
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mg/L

Tukey's Outlier Screening

MW-6
70

n=9

No outliers found.

Tukey's method select-
A ed by user.
56 AR

Data were cube transform-
ed to achieve best W stat-
istic (graph shown in
original units).

\ High cutoff = 76.71, low
42 cutoff = -58.91, based

\ on IQR multiplier of 3.

28 \

14

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Chloride Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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mg/L

Tukey's Outlier Screening

MW-7
30

n=9

No outliers found.
Tukey's method select-

ed by user.
24 AN

Data were natural log
18 (F—<>/\/(

transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 54.77, low
cutoff = 8.158, based
on IQR multiplier of 3.

12

0
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ug/L

Tukey's Outlier Screening
MW-1
7 n=234

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed

at the 0.05 alpha level.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

4.2

High cutoff = 9.762, low
cutoff = -8.29, based
on IQR multiplier of 3.

2.8

e
|
|

14

0 1
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mg/L

Tukey's Outlier Screening

MW-8
30

n=9

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

24 \\)1 V

18 High cutoff = 40.6, low
cutoff = 11, based on
IQR multiplier of 3.

12

0
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ug/L

Tukey's Outlier Screening

MW-2
L e e R e n=34

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
4 normality test failed

at the 0.05 alpha level.

Data were square trans-
formed to achieve best
W statistic (graph shown
3 in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

0 1
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Chromium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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ug/L

Tukey's Outlier Screening

MW-3
30

n=34

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
24 normality test failed

at the 0.05 alpha level.

formed to achieve best
W statistic (graph shown
18 in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

12

0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Chromium [total] Analysis Run 6/20/2018 1:47 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

ug/L

Tukey's Outlier Screening
MW-5

50

n=33

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
40 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
30 shown in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

20
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Data were cube root trans-

Tukey's Outlier Screening

MW-4R (bg)
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Data were square root
transformed to achieve
best W statistic (graph
1.2 shown in original units).
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
0.8
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ug/L

0

Tukey's Outlier Screening

MW-6
P D W D WD D N W -

n=20

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed

at the 0.05 alpha level.

Ladder of Powers trans-
formations did not im-
prove normality; analy-
sis run on raw data.

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.
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ug/L

Tukey's Outlier Screening
MW-7

n=9

No outliers found.

Tukey's method used in

lieu of parametric test
because the Shapiro Wilk

1.6 normality test failed

at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
1.2 shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are

equal.
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ug/L

Tukey's Outlier Screening
MW-4 (bg)

n=24

No outliers found.
Tukey's method used in
lieu of parametric test
PO OO OO OO0 because the Shapiro Wilk
4.8 normality test failed

at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
3.6 shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-8

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.
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Tukey's Outlier Screening
MW-1

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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ug/L

Tukey's Outlier Screening

MW-2
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6 normality test failed
at the 0.05 alpha level.
Data were square root
transformed to achieve
best W statistic (graph

1.2 shown in original units).
The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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ug/L

Tukey's Outlier Screening

MW-4R (bg)
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6 normality test failed
at the 0.05 alpha level.
Data were square root
transformed to achieve
best W statistic (graph

1.2 shown in original units).
The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-3

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

0.4

0

10/12/16 1/20/17

4/30/17 8/9/17 11/17/17 2/26/18
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Tukey's Outlier Screening
MW-5

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

0.4

0

10/12/16 1/20/17

4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Cobalt [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers
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ug/L

1.6

1.2

0.8

0.4

0

10/12/16 1/20/17 4/30/17 8/9/17

Tukey's Outlier Screening
MW-6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

11/17/17 2/26/18
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Tukey's Outlier Screening

MW-8
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6 normality test failed
at the 0.05 alpha level.
Data were square root
transformed to achieve
best W statistic (graph

1.2 shown in original units).
The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-7

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.

0.4

0
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4/30/17 8/9/17 11/17/17 2/26/18
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Tukey's Outlier Screening

MW-1
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Data were natural log
~ transformed to achieve
POl best W statistic (graph
1.2 shown in original units).
High cutoff = 1.749, low
= cutoff = 1.041, based
g on IQR multiplier of 3.
0.8
0.4
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-2
1 n=9
)\\ /\k No outliers found.
\_< Tukey's method select-
ed by user.
0.8
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
0.6 High cutoff = 1.29, low
cutoff = 0.6475, based
on IQR multiplier of 3.
0.4
0.2
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers
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Tukey's Outlier Screening

MW-4R (bg)
1 n=9
No outliers found.
Tukey's method select-
// \ / | O ed by user.
0.8 X7
/ Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
0.6 High cutoff = 1.049, low
cutoff = 0.6599, based
on IQR multiplier of 3.
0.4
0.2
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-3
1 n=9
No outliers found.
Tukey's method select-
}>_<> ed by user.
0.8
Y §>_ Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
0.6 High cutoff = 1.213, low
cutoff = 0.529, based
on IQR multiplier of 3.
0.4
0.2
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers
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Tukey's Outlier Screening

MW-5
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Data were natural log
transformed to achieve
/ﬁ\ best W statistic (graph
1.2 shown in original units).
»—o/ \)-—(\ High cutoff = 2.045, low
\< cutoff = 0.5848, based
on IQR multiplier of 3.
0.8
0.4
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-6
0.8 n=9
No outliers found.
Tukey's method select-
ed by user.
0.64
Data were natural log
transformed to achieve
best W statistic (graph
\/ shown in original units).
0.48 High cutoff = 1.105, low
cutoff = 0.2711, based
= on IQR multiplier of 3.
>
£
0.32
0.16
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers
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Tukey's Outlier Screening

MW-8
1 n=9
No outliers found.
Tukey's method select-
ed by user.
0.8 1 N
; /< Data were natural log
\/ transformed to achieve
best W statistic (graph
shown in original units).
0.6 High cutoff = 1.298, low
cutoff = 0.4963, based
= on IQR multiplier of 3.
>
£
0.4
0.2
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18
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Tukey's Outlier Screening

n=9

MW-7
No outliers found.

Tukey's method select-
)} ed by user.

0.6

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

mg/L

0.4

High cutoff = 1.662, low
cutoff = 0.4673, based
on IQR multiplier of 3.

0.2

0

10/12/16 1/20/17

4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Fluoride Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities
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Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Tukey's Outlier Screening
MW-1

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Lead [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers
Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
MW-2

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
1.2 shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are

equal.
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Tukey's Outlier Screening
MW-4R (bg)

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
2.4 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
1.8 shown in original units).

High cutoff = 3.92, low
cutoff = 0.1067, based

A on IQR multiplier of 3.
1.2

0.6
o ——
0
10012116 1/2017  4/30/17 8917 111717 2/26/18
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Tukey's Outlier Screening
MW-3

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.
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Tukey's Outlier Screening
MW-5

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are

equal.
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1.6

1.2

ug/L

0.8

0.4

0

Tukey's Outlier Screening
MW-6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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Tukey's Outlier Screening

MW-8
2 n=9
No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
1.6 normality test failed
at the 0.05 alpha level.
Data were square root
transformed to achieve
best W statistic (graph
1.2 shown in original units).
The results were invalid-
= ated, because the lower
=4 and upper quartiles are
equal.
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Tukey's Outlier Screening
MW-7

1.6

n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.2

normality test failed
at the 0.05 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

ug/L

0.8

The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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40

Tukey's Outlier Screening
MW-1

32 "t

n=9
No outliers found.
Tukey's method select-

L~ ed by user.

24

Data were x6 transform-
\3 ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 43.57, low
cutoff = -37.85, based

ug/L

16

on IQR multiplier of 3.
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Tukey's Outlier Screening

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

REC'D NDEQ - (8/27/2018) - (20180058179)

Tukey's Outlier Screening

MW-2 MW-3
40 n=g 40 n=9
No outliers found. No outliers found.
Tukey's method select- Tukey's method select-
ed by user. ;\ ed by user.
32 32
Data were natural log Data were natural log
transformed to achieve \ transformed to achieve
best W statistic (graph best W statistic (graph
_\o \___/ shown in original units). /ONN \// shown in original units).
24 High cutoff = 33.98, low 24 High cutoff = 39.96, low
cutoff = 21.62, based cutoff = 17.71, based
= on IQR multiplier of 3. = on IQR multiplier of 3.
g g
16 16
8 8
0 0
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Tukey's Outlier Screening

Tukey's Outlier Screening

MW-4R (bg) MW-5
40 n=9 50 n=9
No outliers found. No outliers found.
Tukey's method select- Tukey's method select-
ed by user. ;\ ed by user.
32 40
Data were natural log Data were natural log
transformed to achieve transformed to achieve
best W statistic (graph best W statistic (graph
/ shown in original units). shown in original units).
24 High cutoff = 40.48, low 30 e o High cutoff = 44.3, low
X igh cu s = g )
\\! cutoff = 15.4, based on cutoff = 21.17, based
= IQR multiplier of 3. = on IQR multiplier of 3.
> >
E E
16 20
8 10
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Tukey's Outlier Screening

MW-6
40 n=9
No outliers found.
Tukey's method select-
ed by user.
32 Data were cube transform-

istic (graph shown in
« original units).

High cutoff = 40.62, low
24 cutoff = -26.91, based
on IQR multiplier of 3.

N/A
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Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

ug/L

Tukey's Outlier Screening
MW-8

% —GL L
F——"1 )
/\0/0 No outliers found.
Tukey's method select-
ed by user.
24 Data were x"6 transform-

ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 31.59, low
18 cutoff = -20.46, based
on IQR multiplier of 3.

12

0
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Constituent: Lithium  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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40

32

24

16

0

Tukey's Outlier Screening
MW-7

n=9

No outliers found.

Tukey's method select-
ed by user.

transformed to achieve
best W statistic (graph
shown in original units).

\// Data were natural log

N

High cutoff = 63.49, low
cutoff = 12.86, based
on IQR multiplier of 3.
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Tukey's Outlier Screening

MW-1
2 n=9

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk

1.6 normality test failed
at the 0.05 alpha level.
Data were cube root trans-
formed to achieve best
W statistic (graph shown

1.2 in original units).
The results were invalid-
ated, because the lower
and upper quartiles are
equal.
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Tukey's Outlier Screening

MW-2
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.
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Tukey's Outlier Screening

MW-4R (bg)
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.
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Tukey's Outlier Screening

MW-3
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.
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Tukey's Outlier Screening

MW-5
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.

0.8
0.4
‘ T if
0 1
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Mercury  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-6
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.

0.8
0.4
0 1
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Mercury  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-8
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.

0.8
0.4
0 1
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Mercury  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

REC'D NDEQ - (8/27/2018) - (20180058179)
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Tukey's Outlier Screening

MW-7
2 n=9

No outliers found.

Tukey's method used in

lieu of parametric test

because the Shapiro Wilk
1.6 normality test failed

at the 0.05 alpha level.

Data were cube root trans-

formed to achieve best

W statistic (graph shown

1.2 in original units).

The results were invalid-
= ated, because the lower
=4 and upper quartiles are

equal.

0.8
0.4
0 1
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Mercury  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Tukey's Outlier Screening
MW-1

9 n=9
—\ 7~ No outliers found.
Tukey's method select-
ed by user.

7.2 Data were x6 transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 9.983, low

5.4 cutoff = -8.611, based

: on IQR multiplier of 3.
=
>
E
3.6
1.8
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-2
10

n=9

No outliers found.

Tukey's method select-
——4\) ed by user.

8 Data were x5 transform-
\)- ed to achieve best W stat-
istic (graph shown in

I— original units).

High cutoff = 10.66, low
6 cutoff = -9.029, based
on IQR multiplier of 3.

ug/L

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-4R (bg)
9 n=9
No outliers found.
Tukey's method select-
ed by user.
7.2

Data were square root
transformed to achieve
best W statistic (graph

/\< shown in original units).

5.4 x I— High cutoff = 14.21, low

cutoff = 1.264, based
on IQR multiplier of 3.

ug/L

3.6

1.8

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

REC'D NDEQ - (8/27/2018) - (20180058179)
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Tukey's Outlier Screening

MW-3

20 n=9
No outliers found.

Tukey's method select-
ed by user.

16 Data were cube transform-
ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 15.49, I

12 AN __— ottoff = fj9.812, hased

\<> on IQR multiplier of 3.

- \>/<>
>
E

8

4

0

10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-5
8 n=9
No outliers found.
Tukey's method select-
ed by user.
6.4 /
\ Data were square root
transformed to achieve
\ best W statistic (graph
shown in original units).
4.8 High cutoff = 11.26, low
cutoff = 3.193, based
= on IQR multiplier of 3.
>
E
3.2
1.6
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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ug/L

Tukey's Outlier Screening
MW-6

10

n=9

No outliers found.

/\ Tukey's method select-
ed by user.

8 I~

\ \ Data were natural log

transformed to achieve

best W statistic (graph
6 High cutoff = 17.02, low
cutoff = 4.146, based

shown in original units).
on IQR multiplier of 3.

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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ug/L

Tukey's Outlier Screening

MW-8
9 n=8
——M No outliers found.
Tukey's method select-
ed by user.
7.2 XX /< Data were x6 transform-

ed to achieve best W stat-
istic (graph shown in
original units).

High cutoff = 9.79, low
5.4 cutoff = -8.521, based
: on IQR multiplier of 3.

3.6

1.8

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

REC'D NDEQ - (8/27/2018) - (20180058179)
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ug/L

Tukey's Outlier Screening
MW-7

10

n=9
\0\ No outliers found.
\< Tukey's method select-
ed by user.
8
\/)/) Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
6 High cutoff = 17.17, low
cutoff = 4.316, based
on IQR multiplier of 3.
4
2
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Molybdenum  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Std. Units

Tukey's Outlier Screening

MW-1
8 n=19
No outliers found.
W Tukey's method select-
v‘ \o/\ ed by user.
6.4
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
4.8 High cutoff = 8.547, low
cutoff = 5.728, based
on IQR multiplier of 3.
3.2
1.6
0
7/13/11 11/8/12 3/7/14 714115 10/30/16 2/26/18

Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening Tukey's Outlier Screening
MW-2 MW-3
8 n=19 8 n=18
No outliers found. No outliers found.
Tukey's method used in —O—’A :)—()/C Tukey's method used in
e lieu of parametric test e OO % lieu of parametric test
NM/AT T— because the Shapiro Wilk because the Shapiro Wilk
6.4 normality test failed 6.4 normality test failed
at the 0.05 alpha level. at the 0.05 alpha level.
Data were x"6 transform- Data were natural log
ed to achieve best W stat- transformed to achieve
istic (graph shown in best W statistic (graph
4.8 original units). 4.8 shown in original units).
2 High cutoff = 7.834, low 2 High cutoff = 7.938, low
5 cutoff = -4.587, based 5 cutoff = 6.22, based on
N on IQR multiplier of 3. . IQR multiplier of 3.
B B
2] 2]
3.2 3.2
1.6 1.6
0 0
7/13/11 11/8/12 3/7/14 714115 10/30/16 2/26/18 7/13/11 11/8/12 3/7/14 714115 10/30/16 2/26/18
Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers
Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG
Tukey's Outlier Screening Tukey's Outlier Screening
MW-4R (bg) MW-5
’ /\\i n=9 8 n=18
No outliers found. _‘)_/—4)\ No outliers found. )
’ Tukey's method used in
\K()\O/d Tukey's method select- " %M lieu of parametric test
ed by user. because the Shapiro Wilk
6.4 6.4 normality test failed
Data were natural log at the 0.05 alpha level.
transformed to achieve
best W statistic (graph 5:;2 fvovrer:]ee zigughlpege
eVt
shown in original units). best W statistic (graph
4.8 High cutoff = 9.221, low 4.8 shown in original units).
2 cutoff = 5.693, based 2 High cutoff = 8.252, low
5 on IQR multiplier of 3. 5 cutoff = 6.11, based on
N . IQR multiplier of 3.
B B
2] 2]
3.2 3.2
1.6 1.6
0 0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18 7/13/11 11/8/12 3/7/14 714115 10/30/16 2/26/18
Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater



Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Tukey's Outlier Screening
MW-6

6.4

4.8

Std. Units

3.2

1.6

0

7/13/11 11/8/12 3/7/14 714115 10/30/16

2/26/18

Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
MW-8

~—1

6.4

8 \Ko /M\i

4.8

Std. Units

3.2

1.6

0

10/12/16 1/20/17 4/30/17 8/9/17 11/17/17

2/26/18

Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

n=17

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 8.06, low
cutoff = 6.095, based
on IQR multiplier of 3.

n=9

No outliers found.
Tukey's method select-
ed by user.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 8.555, low
cutoff = 6.097, based
on IQR multiplier of 3.

REC'D NDEQ - (8/27/2018) - (20180058179)

Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG

Tukey's Outlier Screening
MW-7

8 n=9
—’\) /R\i No outliers found.
\O/O- Tukey's method select-
ed by user.
6.4
Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).
4.8 High cutoff = 8.508, low
2 cutoff = 6.047, based
5 on IQR multiplier of 3.
2
a
3.2
1.6
0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-4 (bg)
8 n=10

6.4 \</ ‘

No outliers found.
Tukey's method used in
\).’A\M lieu of parametric test
because the Shapiro Wilk

normality test failed
at the 0.05 alpha level.

Data were x6 transform-
ed to achieve best W stat-
istic (graph shown in

4.8 original units).

2 High cutoff = 7.778, low
5 cutoff = -3.679, based
= on IQR multiplier of 3.
]
3.2
1.6
0
7/13/11 6/6/12 5/1/13 3/26/14 2/18/15 1/14/16

Constituent: pH  Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening Tukey's Outlier Screening
MW-1 MW-2
40 n=34 50 ’ n=34
No outliers found. No outliers found.
Tukey's method select- Tukey's method select-
R ed by user. R ed by user.
32 Data were cube root trans- 40 Data were cube root trans-
formed to achieve best formed to achieve best
W statistic (graph shown W statistic (graph shown
in original units). in original units).
High cutoff = 69.83, I High cutoff = 97.46, I
24 <>/i e c\:?()ﬂc: 2.132, basedow 30 ﬁ c\foﬂc: 8.5044‘ base?iw
on IQR multiplier of 3. on IQR multiplier of 3.
= =
> >
E E
16 y 20 l f b33
8 ¥ 10 y
0 0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18 12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18
Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers
Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG Sanitas™ v.9.5.32 Sanitas software licensed to SCS Engineers. UG
Tukey's Outlier Screening Tukey's Outlier Screening
MW-3 MW-4R (bg)
20 n=34 10 n=o9
i No outliers found.
"I\"L?koe:l;gerfe{fll;zdslelect- lld‘kbe y's method select-
/( ed by user. Y user.
16 8 Dat trans-
24 Data were natural log \ fo?r:ev;et[neas:IhLulea\r/Z l;::ts
transformed to achieve W statistic (graph shown
best W statistic (graph \ in original units).
/\ M shown in original units). \ High cutoff = 1055, low
12 High cutoff = 52.79, low 6 Py ,fuﬁﬁ,e??fzd
cutoff = 2.007, based
= on IQR multiplier of 3. =
> >
E E
8 ! 4
4 2
0 0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18 10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18
Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-5
30

n=33

No outliers found.
Tukey's method used in
lieu of parametric test

R because the Shapiro Wilk
24 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph

shown in original units).

/ High cutoff = 124.4, low
cutoff = 1.28, based on

m IQR multiplier of 3.
12 /-

18

ug/L

0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-7
20

n=9

No outliers found.
Tukey's method select-
ed by user.

16

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

12 PN High cutoff = 18.91, low
\ cutoff = 5,513, based

on IQR multiplier of 3.

|
(

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-6
30 n=20
No outliers found.
Tukey's method select-
ed by user.
24 Ladder of Powers trans-

formations did not im-
prove normality; analy-
sis run on raw data.

High cutoff = 33.85, low
18 cutoff = -11.3, based
on IQR multiplier of 3.

ug/L

12

0 1
1/31/11 6/30/12 11/29/13 4/29/15 9/27/16 2/26/18

Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-8
20 n=9
No outliers found.
Tukey's method select-
ed by user.
16 Data were cube transform-

ed to achieve best W stat-
istic (graph shown in
original units).

/K'C\ High cutoff = 17.85, low

12 cutoff = -13.5, based
/ \) on IQR multiplier of 3.

8 \\

ug/L

0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18

Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-4 (bg)
30 n=24
No outliers found.
Tukey's method select-
? ed by user.
24
Data were square root
transformed to achieve
best W statistic (graph
/\ shown in original units).
18 High cutoff = 43.58, low
cutoff =-0.1377, based
= on IQR multiplier of 3.
>
E
12
6
0
12/30/97 8/8/01 3/18/05 10/26/08 6/5/12 1/14/16

Constituent: Selenium [total] Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
MW-2

300

n=234

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
240 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
180 4 shown in original units).

High cutoff = 3654, low
cutoff = 1.914, based
on IQR multiplier of 3.

mg/L

120

60 X/\Y <i

0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Sulfate Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-1
200

n=34

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
160 normality test failed

at the 0.05 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
120 shown in original units).

High cutoff = 209.9, low

= cutoff = 17.56, based
g on IQR multiplier of 3.
80 -
4 \\ W/\y
40
0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Sulfate Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening

MW-3
200

n=34

No outliers found.
Tukey's method select-
ed by user.

160

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

120 High cutoff = 379.8, low
cutoff = 11.39, based
on IQR multiplier of 3.

mg/L

; YA

@ 3

0
12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Sulfate Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities ~ Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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Tukey's Outlier Screening
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Tukey's Outlier Screening

MW-4R (bg) MW-5
50 n=9 70 n=33
No outliers found. No outliers found.
Tukey's method select- Tukey's method select-
/\) ed by user. /\ ﬁ‘ ed by user.
40 K Data were x"5 transform- 56
ed to achieve best W stat- \! Data were natural log
istic (graph shown in J transformed to achieve
original units). best W statistic (graph
High cutoff = 52.78, low ?C X shown in original units).
itoff = -47.18, based
30 on IR mulipier o 5. 42 1Y \gzi High cutoft = 1268 low
o = on IQR mulltlpiler of 3.
> >
I £
20 28
10 14
0 0
10/12/16 1/20/17 4/30/17 8/9/17 11/17/17 2/26/18 12/30/97 1/10/02 1/22/06 2/2/10 2/14/14 2/26/18

Constituent: Sulfate Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater

Constituent: Sulfate Analysis Run 6/20/2018 1:48 PM  View: Outliers

Fremont Dept. of Utilities  Client: SCS Engineers  Data: Fremont Department of Utilities Groundwater
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