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Dear Messrs. Hintze and Mr. Brandt: 

The March 1, 2005, Compliance Order on Consent (the Order), Section IV.A.3.d (most 
recent revision on October 29, 2012) set forth a requirement by the United States 
Department of Energy (DOE) and Los Alamos National Laboratory (LANL or the 
Laboratory) to conduct and prepare a groundwater investigation report for naturally 
occurring metals and general chemistry (e.g., nitrate). In February 2007, DOE and the 
Los Alamos National Security, L.L.C's (collectively, the Permittees) submitted a report 
to the New Mexico Environment Department (NMED) entitled Groundwater 
Background Investigation Report, Revision 2. On March 23, 2007, NMED approved the 
report with direction. In response to NMED's approval with direction, the Permittees 
submitted a third revision in May 2007. On February 5, 2010, NMED directed the 
Permittees to update the groundwater background for the facility. In response to NMED's 
direction to update the groundwater background, the Permittees submitted "Groundwater 
Background Investigation Report, Revision 4", dated August 2010. On July 25, 2011, 
NMED approved, with modifications, the Permittee's Revision 4 report. In November 
2011, the Permittees submitted a final revision entitled Groundwater Background 
Investigation Report, Update to Revision 4 (EP2011-0354, LA-UR-11-6228). The 
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groundwater background data set incorporated into Revision 4 (Report) included results 
from background springs and wells sampled between January 2000 and March 2010. 
Since 2010, additional monitoring wells have been installed in the regional aquifer that 
produce representative samples and water-quality data that are considered to be of 
background quality, with "background" being defined as groundwater not impacted by 
modem-day pollutants from industrial or municipal waste-water discharges. Such 
groundwater, as represented by the regional drinking-water aquifer beneath the Pajarito 
Plateau, would not contain a modem-age (e.g., post-1943) component of recharge and 
would exhibit residence time in excess of 1000 years. 

The background data set presented in the Report, and all prior revisions, was acquired by 
using methodologies designed for groundwater monitoring purposes, in accordance with 
the Order, and not for determining accurate and precise background concentrations. As a 
result, a significant amount of non-detect data were incorporated in the Report. For 
example, the 23 Target Analyte List (TAL) total-dissolved metals published in the Report 
comprised 4307 observations with 44% of the observations having a detectable result and 
56% being non-detectable by analytical methods used during laboratory analyses of 
groundwater samples. This high percentage of non-detectable data within a background 
data set for the regional aquifer is undesirable, especially when evaluating whether or not 
anthropogenic impacts to groundwater have ·occurred or for early-warning monitoring at 
and near (i.e., sentinel wells) municipal water-supply wells. For proper contaminant­
detection monitoring, it'is critical to have detection and reporting limits that yield as high 
as possible percentage of detectable results. 

It should be understood that the contract laboratory method-detection limits and 
quantitation limits reported by the Permittees in the Report were not intended for 
background determination or low-level contaminant-detection monitoring, including 
important analytes such as chromium. Furthermore, the background sampling stations 
selected by the Permittees were not optimal because they included water-supply 
(production wells) that are completed at much greater depths and with longer screened 
intervals than most regional aquifer monitoring wells. Of the 29 regional aquifer 
background sampling stations selected by the Permittees and presented in the Report, 
eight were water-supply wells. A reliable and technically defensible groundwater 
background data set must incorporate high quality analytical methods with low detection 
limits and sampling stations that best represent the protected aquifer. In addition, since 
non-contaminated monitoring wells are susceptible to future contamination from 
migrating contaminant plumes, it is essential to perform low-level detection monitoring at 
monitoring and supply wells located near both vapor-and aqueous-phase plumes. 

In 2011, NMED initiated a project to determine low-level background concentrations for 
the 23 TAL metals (excluding mercury) and 19 other trace metals such as molybdenum, 
strontium, and uranium to improve the background data set for metals (total dissolved) in 
the regional aquifer. The overall intent of the project is to increase the protection of 
groundwater resources beneath and downgradient of the Permittee's facility. High 
resolution-inductively coupled plasma mass spectrometry (HR-ICPMS or HRMS) was 



U
1600124

Messrs. Hintze and Brandt 
October 16, 2015 
Page 3 

the method used to quantify concentrations of these metals at low levels of detection and 
quantitation. Analytical services for the HRMS analyses were provided by ALS 
Environmental- Vancouver, Canada (ALS). During 2011and2012, NMED collected 
102 samples for low-level HRMS analyses at 34 well screens located on the Pajarito 
Plateau and eight springs discharging in White Rock Canyon. Of these 42 sampling 
stations, six springs and 11 wells or well screens were identical to several of the locations 
sampled as part of the Permittee's Report. The selected background stations vary 
spatially from the western portion of the Laboratory near the recharge zones in the Sierra 
de Los Valles to the discharge zones located near the eastern edge of the Pajarito Plateau 
(e.g., R-16r) and regional aquifer springs located on or near the western bank of the Rio 
Grande in White Rock Canyon. Stations were selected based on having average chloride 
concentrations less than 3 mg/Land no measurable tritium activities (<2 pCi/L). The 
sampling stations represent each of the five major Pliocene and Miocene age regional­
aquifer lithologies, including the Puye Formation, Tschicoma Formation, Totavi Lentil, 
basaltic rocks of the Cerros del Rio volcanic field, and Chamita Formation. 

Along with the HRMS filtered-metals data set, NMED compiled filtered/dissolved 
anions, total dissolved solids, and hardness data, and field-parameter measurements 
collected by LANL at the stations selected for background determination. Analytical 
results specific to this background data set were collected by the Permittees as part of the 
Interim Facility Groundwater Monitoring Program (e.g., IFGMP, 2012, LA-UR-12-
21331/EP2012-0092), and are reported in the Intellus database 
(http://www.intellusnmdata.com/). This background data set spans the monitoring period 
2008 through 2012. 

Table 1 lists sampling stations selected for regional aquifer groundwater background 
determination. The table also includes the sampling dates and the hydrostratigraphic or 
lithologic unit(s) for each well-screen interval and spring discharge point. Figure 1 shows 
the locations of all groundwater background sampling stations. 

All groundwater samples were collected at wellheads and spring discharge points or as 
close to the spring discharge points as possible. All groundwater samples were field 
filtered using either a 0.45 micrometer Geotech "dispos-a-filter"™ from Geotech 
Environmental Equipment, Inc. or a 0.45 micrometer syringe-top disk filter provided by 
ALS. Prior to sample collection, four liters of groundwater were passed through each 
Geotech filter to purge any leachable, low-level metals. Approximately 100 milliliters of 
groundwater were purged through the disk filters prior to sample collection to remove 
any leachable constituents. ALS provided all blank water used and analyzed as part of 
this investigation. 

ALS is certified through the Canadian Association for Laboratory Accreditation for 
providing accurate and technically defensible inorganic and organic analyses for air, soil, 
oil, waste solid, tissue, and water samples. This accreditation is valid to May 3, 2015. 
Various quality assurance/control water samples were collected as part of this 
investigation, including: 
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1. Eight blind duplicate samples; 

2. Four blind equipment-blank samples using 0.45-micrometer disk filters with one­
time use disposable syringes; 

3. Four blind equipment blanks using 0.45-micrometer Geotech filters and 
disposable one-time use silicone tubing, and 

4. Three blind blanks. 

Results of blind duplicates of groundwater samples collected as part of this project are or 
will be available in the LANL-NMED Intellus database. Additional duplicate results for 
samples collected at other wells and springs that were not part of this project can also be 
found in Intellus. 

Trace metals with typical dissolved concentrations of less than 10 µg/L in groundwater samples 
were analyzed by HR-ICPMS, modified from United States Environmental Protection Agency's 
(US EPA) method 200.8 (Revision 5.5). Inorganic solutes analyzed by the EPA 200.8M method 
include silver, aluminum, arsenic, boron, barium, beryllium, bismuth, cadmium, cobalt, 
chromium, cesium, copper, gallium, lithium, manganese, molybdenum, nickel, lead, rubidium, 
rhenium, antimony, selenium, tin, strontium, tellurium, thorium, titanium, thallium, uranium, 
vanadium, tungsten, yttrium, zinc, and zirconium. All groundwater samples were filtered through 
a 0.45 micrometer filter and acidified in the field with ultrapure nitric acid to a pH of 2 or less. 
Instrument detection and reporting limits for the HR-ICPMS results for various dissolved trace 
metals (or elements) are below 1 µg/L in the non-digested aqueous samples with turbidity values 
less than 1 NTU, and are available in Intellus. As an example, detection limits for total-dissolved 
chromium, lead, selenium, and zinc are 0.05 µg/L, 0.005 µg/L, 0.04 µg/L, and 0.1 µg/L, 
respectively. 

Trace metals with typical dissolved concentrations greater than 10 µg/L in groundwater samples 
were analyzed by inductively coupled plasma optical emission spectroscopy (ICPOES), based on 
US EPA Method 601 OB. Inorganic solutes analyzed by the EPA 601 OB method include calcium, 
iron, magnesium, sodium, phosphorus, potassium, and silicon. Groundwater samples analyzed by 
the 6010B method were passed through a 0.45-micrometer filter (Geotech or disk) and acidified 
with ultrapure nitric acid to a pH of 2 or less. Instrument detection limits for the various 
dissolved trace elements analyzed by I CPO ES are greater than 10 µg/L in the non-digested 
aqueous samples with turbidity values less than 1 NTU. 

Compilation and statistical analyses for the low-level metals, major anions, total dissolved solids, 
hardness, and field parameters are similar to that prescribed in the Permittee's Report. For the 
low-level metals, outliers were not identified; therefore, all metal results derived using the low­
level methods (HR-ICPMS and ICPOES) were incorporated in the statistical analyses as 
discussed below. For major anions, total dissolved solids, and hardness data, only analytical 
results provided by General Engineering Laboratory (see IFGMP, 2012) were used in the 
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statistical analyses. Duplicate results and results with qualifiers such as hold-time exceedances 
were removed from the data set. Table 2 highlights all outliers specific to major anions, total 
dissolved solids, and hardness, which were not incorporated into the statistical analyses due to 
concerns regarding sample representativeness or data quality. For the field parameters, dissolved 
oxygen, pH, specific conductance, and temperature, outliers listed in Table 2 were identified 
using the United States Environmental Protection Agency's (US EPA) statistical-analysis 
software package ProUCL, Version 4.1 (Pro UCL). At a 5% significance level, up to 10 outliers 
were selected for each analyzed field parameter. Outlier analysis was not performed on 
oxidation-reduction potential (ORP) data. The ORP measurements are reported in millivolts 
(mV) and have not been converted to Eh values, which are dependent on ORP electrode filling 
solution and water temperature. 

The Pro UCL software package and the ProUCL 2009 technical guidance document were 
used to determine the upper tolerance limits (UTL) as well as other statistical parameters 
(e.g., mean and median) for each constituent. A total of 51 chemical constituents and 
seven field parameters (e.g., pH) shown in Table 3 were included in the rigorous 
statistical analyses . Results of the statistical analyses include: 1) percentiles 25, 50, 75, 
and 90 and means for constituents with 100% detections, 2) Kaplan-Meier means for 
constituents with both detected and non-detected data, and 3) calculated UTLs for each 
constituent with at least 25% detections. The detection limit, or average of detection 
limits, if applicable, was substituted for the UTL for constituents with less than 25% 
detections (see Table 3). The UTL for each constituent was based on a 95% confidence 
level with 95% coverage. 

The methodology and order for selecting the appropriate UTL includes: 

a. If data have a normal distribution and the constituent was detected at 100% 
for each sample collected, then the normal UTL based on a 95% confidence 
level with 95% coverage was selected; 

b. If data have a normal distribution and the constituent was not detected at 
100%, then the maximum likelihood estimate of the UTL based on a 95% 
confidence level with 95% coverage was selected; 

c. If the data are gamma distributed and the constituent was detected at 100%, 
then the Wilson-Hilferty Approximate Gamma UTL was selected; 

d. If the data are gamma distributed, but the constituent was not detected at 
100%, then the Wilson-Hilferty Approximate Gamma UTL based on 
extrapolated data using the gamma regression-on-order statistics (ROS) 
substitution method was selected; 

e. If data have a lognormal distribution and the constituent was detected at 
100%, then the lognormal UTL based on a 95% confidence level with 95% 
coverage was selected; 
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f. If the data have a lognormal distribution but the constituent was not detected 
at 100%, then the lognormal ROS substitution UTL based on a 95% 
confidence level with 95% coverage was selected; 

g. If the data have no discernible distribution and the constituent was detected 
at 100%, then the nonparametric UTL based on a 95% confidence level with 
95% coverage was selected; and 

h. If the data have no discernible distribution and the constituent was not 
detected at 100%, then the nonparametric UTL Kaplan-Meier (95% 
confidence level with 95% coverage) was selected. 

In comparison to the Permittee's most current Revision 4 background data set for these particular 
constituents, many of the updated UTLs presented in Table 3 are lower than the Revision 4 
UTLs. For example, the updated UTLs for dissolved chromium, barium, chloride, and 
manganese are approximately one-half the concentration values in the Permittee's Revision 4 
Report. In some cases, the UTLs calculated by NMED and LANL are very similar (boron, 
calcium, fluoride, magnesium, dissolved silicon dioxide, sodium, sulfate, uranium, and 
vanadium). On the other hand, the updated UTLs for dissolved antimony, nitrate-nitrite as 
nitrogen and phosphate as phosphorus, and field turbidity were slightly higher than the Revision 
4 UTLs. Differences in UTL values calculated by NMED and LANL are most likely related to 
the lower detection limits and associated higher percentage of detectable results for many of the 
trace metals reported by the NMED, as well as the quality and number of new or more recent 
background sampling locations for the regional aquifer. Solute concentrations that are above 
method detection limits and below reporting limits (J values) were considered by NMED in 
calculating UTL values for different metals. Statistical data for silicon dioxide (Si02) as noted in 
Table 3 were calculated from elemental silicon (Si) concentration results provided by ALS. The 
conversion from Si to Si02: 

Si02(conc)= 2.14 x Si (cone), where 

2.14 = mwSi02 I Siaw (or 60/28), and 
mw = molecular weight and aw= atomic weight 

Attachment A provides output files for the Pro UCL statistical analyses for each background 
constituent. 

Radionuclides, total (non-filtered) metals and anions, and total organic carbon were not 
evaluated as part of this updated data set of UTLs. For these constituents, the Permittees must 
continue to apply the current UTLs as published in "Groundwater Background Investigation 
Report, Update to Revision 4 ", dated November 2011. 
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It is acknowledged that US EPA Region 6 participated in the funding associated with HR­
ICPMS and ICPOES analyses of groundwater samples collected as part of this investigation. 

The UTLs presented in Table 3 for regional aquifer solutes and field parameters must be applied 
by the Permittees as screening values for all future groundwater sampling (detection monitoring) 
of the regional aquifer, as required in the March 1, 2005, Compliance Order on Consent, with 
revisions on June 18, 2008 and October 29, 2012. These regional aquifer background screening 
values or UTLs must be used to determine the presence or absence of anthropogenic 
contamination, the distribution, nature and extent of contamination, the reliability and 
representativeness of groundwater samples collected at monitoring wells and springs, and to 
assess natural attenuation and progress of active remediation. 

Should you have any questions, please contact Michael Dale of my staff at (505) 476-3078. 

Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
N. Dhawan, NMED HWB 
B. Wear,NMEDHWB 
M. Dale, NMED HWB 
M. Hunter, NMED GWQB 
S. Yanicak, NMED DOE OB, MS M894 
P. Longmire, NMED DOE OB, MS M894 
L. King, EPA 6PD-N 
R. Martinez, San Ildefonso Pueblo 
D. Chavarria, Santa Clara Pueblo 
C. Rodriguez, DOE-EM-LA, MS A316 
J. Buckley, ENV-CP, MS K490 
A. Dorries, ADESH-ENV, MS K490 

File: Reading and LANL 2015, Groundwater Background 
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Figure 1. Map Showing Sampling Locations for the Regional Aquifer Groundwater Background Data Set, Los Alamos, New Mexico. 
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Table 1. Groundwater Background Sampling Locations, Lithology, and Collection Dates. 

Location Litholo2ic Unit(s) Collection Dates 

Chamita Formation (Miocene Jemez fanglomerate) - Tear 
LANL Data: 1/11/08 to 4/17/12 

R-2 NMED Data: 4/17/12 

Chamita Formation (Miocene Jemez fanglomerate) - Tear 
LANL Data: 8/27/08 to 8/27/12 

R-6 NMED Data: 8/27/12 

Puye Formation and Miocene pumiceous deposits - Tpf and Tjfp 
LANL Data: 2/14/08 to 10/31/12 

R-13 NMED Data 6/5/12 & 10/31/12 

Puye Formation and Miocene pumiceous deposits - Tpf and Tjfp 
LANL Data 8/20/08 to 11/5/12 

R-14 Sl NMED Data: 11/8/11to11/5/12 
0 LANL Data: 2/6/08 to 8/9/12 

R-16r Totavi Lentil - Tpt 
NMED Data: 8/9/12 

LANL Data: 3/13/08 to 5/2/12 
R-17 Sl Puye Formation - Tpf 

NMED Data: 5/2/12 

LANL Data: 3/13/08 to 5/02/12 
R-17 S2 Puye Formation - Tpf 

NMED Data: 5/2/12 

Puye Formation and Cerros de Rio volcanic field - Tpf and Tb4 
LANL Data: 2/11/08 to 10/15/12 

R-2I NMED Data: 11/3/11 to 10/15/12 

LANL Data: 10/10/08 to 2/3/12 
R-27 Puye Formation - Tpf 

NMED Data: 2/3/12 

LANL Data: 5/19/10 to 2/1/12 
R-30 Puye Formation - Tpf 

NMED Data: 2/1/12 

LANL Data: 8/14/08 to 8/21112 
R-33 Sl Miocene pumiceous deposits - Tjfp 

NMED Data: 8/21/12 

LANL Data: 8/14/08 to 8/21/12 
R-33 S2 Miocene pumiceous deposits - Tjfp 

NMED Data: 8/21112 

LANL Data: 6/22/09 to 10/22/12 
R-37 S2 Puye Formation - Tpf 

NMED Data: 10/31/11 to 10/22/12 

Puye Formation composed ofTb4 sediments - Tpfw/ Tb4 sediments 
LANL Data: 2/6/09 to 10/9/12 

R-38 NMED Data: 10/25/11 to 10/9/12 

LANL Data: 2/19/09 to 10/11/12 
R-39 SI Dacitic lavas and dacite-rich sediments - Tb4 

NMED Data: 10/27/11 to 10/11/12 

LANL Data: 1/15/09 to 10/12/12 
R-40 S2 Puye Formation - Tpf 

NMED Data: 10/20/11to10/12/12 

LANL Data: 2/22/09 to 11/12/12 
R-44 S2 Puye Formation - Tpf 

NMED Data: 11/17/11 to 11/12/12 

LANL Data: 3/11/09 to 11116/12 
R-46 Puye Formation - Tpf NMED Data: 11/8/11 to 11/16/12 

LANL Data: 11/23/09 to 1/18/12 
R-48 Tschicoma Formation - Tt 

NMED Data: 1/18/12 

LANL Data: 6/23/09 to 10/15/12 
R-49 SI Dacitic lavas - Tb4 NMED Data: 10/26/11 to 10/15/12 

LANL Data: 6/18/09 to 10/25/12 
R-49 S2 Totavi Lentil - Tpt 

NMED Data: 10/27/11to10/25/12 

LANL Data: 3/11/10 to 11/9/12 
R-50 S2 Miocene pumiceous deposits - Tjfp 

NMED Data: 11/28/11 to 11/9/12 

LANL Data: 3/8/10 to 10/10/12 
R-5I SI Puye Formation - Tpf 

NMED Data: 10/21/11to10/10/12 

LANL Data: 6/18/10 to 10/10/12 
R-51 S2 Puye Formation - Tpf 

NMED Data: 10/21111to10/10/12 

LANL Data: 5/2/10 to 10/16/12 
R-52 Sl Puye Formation - Tpf NMED Data: l 1/1111 to 10/16/12 

LANL Data: 4/23/10 to 10/16/12 
R-52 S2 Puye Formation - Tpf NMED Data: 11/1/11to10/16/12 

LANL Data: 4/19/10 to 10/11112 
R-53 SI Puye Formation - Tpf 

NMED Data: 4/24/12 to 10/11/12 

LANL Data: 4/14/10 to 10/11/12 
R-53 S2 Puye Formation - Tpf 

NMED Data: 10/25/11 to 10/11/12 
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Table 1. (Continued) 

Location Lithologic Unit(s) Collection Dates 
LANL Data: 2/21/10 to 10/24/12 

R-54 S2 Puye Fonnation - Tpf 
NMED Data: 10/31/11 to 10/24/12 

LANL Data: 8/19/10 to 10/18112 
R-56 Sl Puye Formation - Tpf 

NMED Data 11/2/11 to 10/18/12 

LANL Data: 8/13/10 to 10/18/12 
R-56 S2 Puye Formation - Tpf 

NMED Data: 11/2/11 to 10/18/12 

LA.NL Data: 7/1/10 to 10110/12 
R-57 ~l Dacitic lavas - Tb4 

NMED Data: 10/21/11to10/10/12 

LANL Data: 6/25/10 to 10/10/12 
R-57 S2 Totavi Lentil - Tpt 

NMED Data: 10/21/11to10/10/12 

LANL Data: 12/16/10 to 11/1112 
R-60 Puye Fonnation - Tpf 

NMED Data: 11122/11 to 11/1/12 

LANL Data: 4/28/08 
Ancho Spring Totavi Lentil - Tpt 

NMED Data: 1/10/12 to 12/13/12 

Chamita Formation (Miocene Jemez fanglomerate) covered by LANL Data: 9/29/08 to 9/24112 
Spring 3AA 

landslide - Tear NMED Data: 10/3/11to9/24/12 

LANL Data: 9/30/08 to 9/25/12 
Spring 6 Cerros de! Rio volcanics - Tb4 

NMED Data: 10/6/11 to 9/25/12 

Cerros de! Rio volcanics covered by landslide - Tb4 
LANL Data: 9/30/08 to 9/25/ l2 

Spring 6A NMED Data: 10/13/11 to 1/10/12 

Cerros del Rio volcanics covered by landslide - Tb4 
LANL Data: 9/30/08 to 9/25/12 

Spring SA NMED Data: 10/13/11 

Cerros de! Rio volcanics covered by lands I ide - Tb4 
LANL Data: 9/30/08 to 9125112 

Spring 9 NMED Data: 10/6/11 to 9/25/12 

Cerros de! Rio volcanics covered by landslide - Tb4 
LANL Data: 10/1/08 to 9/26/12 

Spring 9A NMED Data: 10/13/11to9/26/12 

LANL Data: 4/23/08 to 9/29/\ 2 
Spring 9B Cerros de! Rio volcanics - Tb4 

NMED Data: 10/6/11 to 1/10/12 
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Table 2. Groundwater Background Outliers for Anions, Hardness, Total Dissolved Solids, and Field Parameters. 

Location Collection Date Outlier(s) Comment 

R-2 111412009 Specific Conductance 
Anomalously low value of 23.2 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-13 511412008 Specific Conductance 
Anomalously high value of 356 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 
\ G ~ 

R-14 Sl 212712008 Entire Data Set Data suspect due to sample collection as part of well reconfiguration. 

R-I4 SI 713012008 Entire Data Set 
Data suspect due to sample collection too soon after well reconfiguration. Intellus 

showing "I 0 day tot" statement in the Field Sample Comment column. 

R-I6r 5II912008 
Total Phosphate as 

Data suspect due to anomalously high value of I 5.1 mg/L. 
Phosphorus 

R-I6r 81912012 Total Dissolved Solids Analytical Hold Time exceeded. 

R-2I 21I 1/2008 Specific Conductance 
Anomalously low value of 20.5 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-2I I21412009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-27 41I 1/2008 Entire Data Set 
Data suspect due to Intellus showing "Has a sulfuric odor" statement in the Field 

Sample Comment column. 

R-33 SI 8II412008 Specific Conductance 
Anomalously low value of I 7.2 µSiem. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-33 S2 8/1412008 Specific Conductance 
Anomalously low value of I6.43 µSiem. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-37 S2 612212009 Dissolved Oxygen 
Anomalously low value of I .O 1 mg/L. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

Data suspect due to Intellus showing "1st full suite (characterization) sample 
R-37 S2 I 1/1812009 Entire Data Set after installation of new Baski sampling system. 6 CV purge. Clone of CAM0-10 

5484 " statement in the Field Sample Comment column. 

R-37 S2 I21I812009 Specific Conductance 
Anomalously high value of2I5 µSiem. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 
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Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

R-38 121412008 Entire Data Set Data suspect due to anomalously high concentrations. 

R-38 1/2312009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "10 day 

tot" statement in the Field Sample Comment column .. 
• • • 

R-38 812112009 Specific Conductance 
Anomalously high value of 244 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-38 712612011 Hardness 
Data suspect due to Intellus showing two values for the same sample with one 

result anomalously high and the other low. 

R-39 121912009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R-40 S2 212312010 Temperature 
Anomalously low value of 15.48°C. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

R-41 S2 911/2009 Specific Conductance 
Anomalously high value of 344 µSiem. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 

R-46 211012009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "R-46 

Decon water filtered" statement in the Field Sample Comment column .. 

R-46 212512009 Entire Data Set 
Data suspect due to anomalously high concentrations and Intellus showing "Drill 

pit fluids R-46 10 day tot" statement in the Field Sample Comment column .. 

R-46 311712009 Dissolved Oxygen 
Anomalously high value of 13.45 mg/L. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-46 3/1712009 Temperature 
Anomalously low value of 7 .6°C. Rosner's outlier test using Pro UCL identified 

the value as an outlier at a 5% significance level. 

R-46 511312009 Entire Data Set 
Data appear to be duplicated data for original sample but not noted as duplicate in 

Intellus. 

R-46 81312011 Alkalinity-C03+HC03 Data suspect due to an anomalously high value of 530 mg/L. 

R-46 11/1612012 Dissolved Oxygen 
Anomalously low value of 0.5 mg/L. Rosner's outlier test using ProUCL 

identified the value as an outlier at a 5% significance level. 
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Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

R-49 Sl 6/23/2009 Dissolved Oxygen 
Anomalously low value of 0.52 mg/L. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-49 Sl 1217/2009 Br, Cl, F, and S04 Analytical Hold Time exceeded. 

R~49 S2 12/9/2009 Br, Cl, F, arttl S04 Analytical Hold Time exc"eeded. 

R-49 S2 10/7/2010 Hardness Data suspect due to anomalously low value of 1.24 mg/L. 

R-50 S2 3/11/2010 Temperature 
Anomalously low value of 13.78°C. Rosner's outlier test using ProUCL identified 

the value as an outlier at a 5% significance level. 

R-50 S2 8/16/2012 Nitrate-Nitrite as Nitrogen Analytical Hold Time exceeded. 

R-51 Sl 6/18/2010 Dissolved Oxygen 
Anomalously high value of 11.19 mg/L. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

R-51 S2 2/22/2010 Entire Data Set 
Data suspect due to Intellus showing "Samples filtered@ TA-59 stormwater lab" 

statement in the Field Sample Comment column. 

R-51 S2 10/19/2010 Entire Data Set Data suspect due to an anomalously high value of 120 mg/L. 

R-52 Sl 5/2/2010 Total Dissolved Solids Analytical Hold Time exceeded. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/30/2008 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/29/2009 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/28/2010 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 10/7/2011 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 

Sample collected down stream of spring source and mixing with an iron-rich 
Ancho Spring 9/25/2012 Entire Data Set microbial mat. Very high Fe and Mn concentrations compared to concentrations 

from samples collected at the spring source. 
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Table 2. (Continued) 
Location Collection Date Outlier(s) Comment 

Spring 6A 912912009 Specific Conductance 
Anomalously high value of 360 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

Spring 9 913012008 pH 
Anomalously low value of 6.04 S.U. Rosner's outlier test using Pro UCL identified 

the value as an outlier at a 5% significance level. 

Spring 9 912912009 Specific Conductance 
Anomalously high value of 301 µSiem. Rosner's outlier test using Pro UCL 

identified the value as an outlier at a 5% significance level. 

Spring 9 91912010 pH 
Anomalously low value of 6 S. U. Rosner's outlier test using Pro UCL identified 

the value as an outlier at a 5% significance level. 
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T bl 3 R a e . esu It f St f f I A I so a 1s 1ca na yses fi G or roun d t B k wa er ac :groun d 
Total Number 
of Number 
Observations/ Number of Minimum/ Maximum/ of Non- Minimum Maximum First Median Third 
Number of Detected Minimum Maximum Detected Non- Non- Quartile/25th /50th Quartile/75th 95th Mean NMED LANL UTL 

Analyte Unit Filtration Valid Data Data Detected Detected Data Detect Detect Percentile Percentile Percentile Percentile /Average KMMean UTL 2013 Nov. 2011 
Alkalinity-C03+HC03 mg/L F 409 409 49.6 86.9 0 57 60.1 63.8 76.6 61.4 78.40 106 
Aluminum ug/L F 102 101 0.5 25.1 1 1 1 3.4 11.94 47.19 
Ammonia as Nitrogen mg/L F 411 160 0.02 0.45 251 0.02 0.05 0.04 0.09 0.031 
Antimony ug/L F 102 102 0.035 4.47 0 0.056 0.067 0.10 0.51 0.2 2.72 0.61 
Arsenic µg/L F 102 102 0.53 2.34 0 0.68 0.80 0.99 1.34 0.89 2.31 3.9 
Barium ug/L F 102 102 4.11 62.3 0 17.45 23.35 27.9 31.99 22.41 38.31 73.23 
Beryllium 1µg/L F 102 19 0.002 0.004 83 0.002 0.002 0.002 0.002 not reported 

Bismuth µg/L F 102 2 0.001 0.002 100 0.001 0.001 0.001 0.001 not determined 

Boron µg/L F 102 102 9.8 28 0 12.2 13.45 14.95 22.5 14.19 26.80 38.33 
Bromide mg/L F 407 23 0.067 0.104 384 0.067 0.2 0.072 0.188 0.0749 
Cadmium µg/L F 102 2 0.006 0.013 100 0.005 0.005 0.006 0.005 not reported 

Calcium mg/L F 102 102 8.66 20.4 0 10.93 11.8 12.6 14.68 12.09 18.2 21.l 
Cesium µg/L F 102 91 0.005 0.312 11 0.005 0.005 0.050 0.22 not determined 

Chloride mg/L F 407 407 1.42 4.73 0 1.83 2.09 2.31 2.75 2.11 2.98 7.27 
Chromium µg/L F 102 102 1.24 5.52 0 2.33 2.87 3.72 5.23 3.12 5.53 10.44 
Cobalt µg/L F 102 93 0.006 0.671 9 0.005 0.005 0.049 0.217 2.318 
Copper µg/L F 102 60 0.05 6.03 42 0.05 0.05 0.24 1.47 4.688 
DO-field mg/L NF 399 399 1.70 9.54 0 5.18 6.0 6.7 7.98 5.93 8.10 7.516 
Fluoride mg/L F 407 407 0.12 0.69 0 0.22 0.27 0.34 0.47 0.29 0.48 0.497 
Gallium ug/L F 102 0 102 0.05 0.05 0.05 not determined 

Hardness mg/L F 396 396 19.9 70.1 0 39.5 43.2 47.1 52.3 43.5 53.3 71.6 
Iron µg/L F 102 19 10 55 83 10 10 11.3 10.0 63.03 
Lead µg/L F 102 61 0.005 0.125 41 0.005 0.005 0.014 0.06 0.306 
Lithium ug/L F 102 102 18.9 30.1 0 22.83 24.2 25.85 27.89 24.23 28.59 not reported 

Maimesium mg/L F 102 102 0.28 4.19 0 2.95 3.22 3.53 4.05 3.20 4.10 4.48 
Manganese ug/L F 102 101 0.0104 42.2 1 0.005 0.005 1.821 11.77 21.21 
Molybdenum ug/L F 102 102 0.74 2.27 0 1.03 1.16 1.46 1.87 1.26 2.02 3.394 
Nickel µg/L F 102 89 0.05 2.68 13 0.05 0.05 0.51 2.28 2.5 
Nitrate-Nitrite as Nitrogen mg/L F 412 411 0.025 0.98 1 0.25 0.25 0.44 0.78 0.589 
ORP-field mV NF 367 367 -69.3 504 0 78.15 132 205 391 152 404 366.1 
Perchlorate u!l/L F 389 389 0.12 0.47 0 0.28 0.32 0.36 0.41 0.32 0.43 0.51 
pH-field SU NF 403 406 6.57 8.97 0 7.66 7.89 8.07 8.29 7.84 8.35 8.45 
Phosphorus µg/L F 102 1 2 24.1 101 50 50 50 not determined 

Potassium mg/L F 102 102 1.11 2.95 0 1.47 1.64 1.79 2.40 1.69 2.84 3.23 
Rhenium u!l/L F 102 0 102 0.005 0.005 0.005 not determined 

Rubidium µg/L F 102 102 1.47 6.44 0 2.34 2.62 3.1 5.03 2.88 5.69 not determined 

Selenium µg/L F 102 102 0.113 0.783 0 0.303 0.369 0.448 0.607 0.391 0.659 1.842 
Silicon Dioxide* mg/L F 102 102 42.6 86 0 68.9 72.9 75.8 79.8 71.2 85.0 86.3 
Silver ug/L F 102 2 0.005 0.011 100 0.005 0.005 0.005 0.005 not reported 

Sodium mg/L F 102 102 9.55 16.9 0 10.43 10.9 11.5 14.1 11.22 16.8 18.2 
Specific Conductance-field µSiem NF 395 395 98 200 0 124 132 144 174 136 178 211 
Strontium u!l/L F 102 102 37.6 165 0 44.28 47.5 51.7 59.69 51.85 139 190 
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Table 3. (Continued) 
Total Number 
of Number 
Observations/ Number of Minimum/ Maximum/ of Non- Minimum 
Number of Detected Minimum Maximum Detected Non-

Analyte Unit Filtration Valid Data Data Detected Detected Data Detect 

Sulfate mg/L F 407 407 1.37 7.89 0 
Tellurium µg/L F 102 0 102 0.01 
Temperature-field degrees C NF 400 400 15.9 24.78 0 
Thallium . µg/L F 102 72 0.001 . 0.015 30 0.001 
Thorium µg/L F 102 7 0.005 0.018 95 0.005 
Tin µg/L F 102 7 0.01 0.032 95 0.01 

Titanium µg/L F 102 35 0.05 0.38 67 0.05 

TDS mg/L F 409 409 81.4 268 0 
Total Phosphate as Phosphorus mg/L F 410 366 0.01 0.37 44 0.02 
Tungsten ug/L F 102 102 0.29 22.4 0 
Turbidity-field NTU NF 403 403 0 262 0 
Uranium ug/L F 102 102 0.12 1.37 0 
Vanadium ug/L F 102 102 3.97 14.8 0 
Yttrium U!!/L F 102 71 0.005 0.035 31 0.005 
Zinc µg/L F 102 89 0.11 14 13 0.1 
Zirconium µg/L F 102 25 0.01 0.04 77 0.01 

*Silicon Dioxide data were calculated using ALS's silicon results. The formula used to convert Si to Si02 is Si02 = Si(conc.) x 2.14 

NF - Non-filtered, applied to all field parameters. 

Maximum First Median Third 
Non- Quartile/25th /SOth Quartile/75th 95th Mean NMED LANL UTL· 
Detect Percentile Percentile Percentile Percentile /Average KMMean UTL 2013 Nov. 2011 

2.05 2.69 3.4 5.07 2.95 5.84 7.89 
0.01 0.01 not detenn i ned 

20.34 21.35 22.07 23.4 21.17 23.69 28.8 
0.001 . 0.004 . 0.017 0.768 
0.005 0.006 0.011 not determined 

0.01 0.01 0.01 8.224 
0.05 0.08 0.20 not reported 

127 135 143 157 135.6 159 186 
0.05 0.06 0.14 0.0999 

0.40 0.50 0.82 1.56 1.08 6.98 not determined 

0.46 0.86 1.92 7.49 2.74 9.54 8.9 
0.30 0.36 0.50 0.77 0.43 1.27 1.544 
4.99 5.86 7.56 11.72 6.55 14.30 15.31 

0.005 0.013 0.059 not determined 

0.4 2.44 11.14 19.5 
0.01 0.01 0.01 not determined 
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Attachment A 

ProUCL Version 4.1 Output Results 
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Alka1tnlty-C03+HC03 

General Statistics 

Tolal Number of Observations 409 

Tolerance Factor 1.775 

Raw Statistics 

Minimum 49 6 

Maximum 86 9 

Second Largest 85 8 

Firsl Quartile 57 

Median 60.1 

Third Quartile 63,8 

Mean 61 .36 

Geometric Mean 61.04 

SD 644 

Coemcient of Variation o. 105 

Skewness 1.302 

Background Statistics 

Normal Dlstrlbulton Test 

LlmfFOll.,_ h is. I 5ilbk 0.. 1 l 

Lllliefors Critical Value 0,0438 

Data not Normal at 5% Slgntncance Level 

Assuming Normal Dlsb'lbutlon 

95% UTL with 95% Coverage 72 79 

95% UPL (t) 71 SB 

90% Percentile (Z) 69.61 

95% Percentile (z) 71 95 

99% Percentile (z) 76 34 

Gamma Dlsb'lbutlon Test 

kstar 97 08 

Theta Star 0 632 

MLE of Mean 61.36 

MLE of Standard DeviaUon 6 '227 

nu star 79415 

A-0 Test Statistic 7.679 

5% A·D Critical Value o. 751 

K-S Test Statlsfo 0 0958 

5% K-S Critical Value O 0446 

Data not Gamma Dlsb'lbuted at 5% Slgntncance Level 

Assuming Gamma Distribution 

90% Percenllle 69A6 

95% Percentile 71 94 

99% Percentile 76.76 

95% WH Approx Gamma UPL 71.95 

95% HW Approx Gamma UPL 71.95 

95% WH Approx, Gamma UTL with 95% Coverage 72 82 

95% HW Approx, Gamma UTL with 95% Coverage 72-83 

Number or Distinct Observations 177 

Log-Transformed Statistics 

Minimum 3 904 

Maximum 4.465 

Second Largest 4.452 

Firsl Quartile 4 043 

Median 4.096 

Third Quartile 4.~56 

Mean 4.1 12 

SD 00997 

Lognormal Dlsb'ibutlon Test 

Lilliefors Test Statistic O 0883 

Lilliefors Critical Value 0,0438 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL with 95% Coverage 72 BB 

95% UPL (t) 71 96 

90% Percentile (z) 69,36 

BS't'.F'orc-entllci(z} 71 .n_ 

""'"f'O<CMOl• (<I Miia 

Data Distribution Test 

Data do not tallow a Dlscernable Dlsb'ibutlon (0.05) 

Nonparametric Statistics 

so-. P.l'c.nllo ei.JZ 
95% Percentile 76.64 

99'11. f'*!- 81~ 

95% UTL with 95% Coverage 78 4 

95% Percentile Bootsb'ap UTL with 95% Coverage 78.32 

95% BCA Bootsb'ap UTL with 95% Coverage 78 4 

95% UPL 77 

95% Chebyshev UPL 89 46 

Upper Threshold Limit Based upon IQR 74 
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Aluminum 

General Slellsllcs 

NumberorVslld Dala 102 

NumbarofDlsHnct Detected Data 89 

T~F1t.do1 L..82 

Minimum Detecled O 5 

Maximum Delecled 25.1 

Mean of Detected 3-457 

SD of Detected 4-466 

Minimum Non·Delect 1 

MexlmumNon--Delect 1 

Background Statistics 

Normal Distribution Test wllh Detected Values Only 

LllHeforsTestSlallsllc 0 28 

5% Lllllefors CrlUcal Value 0,0882 

O.b -tu:i1PGmMI 11t 5 ,_Jllfk•m:t l, .. f .. 

Anumlng Normal Dlslribullon 

DU2 Substitution Method 

Mean 3,428 

SD 4 454 

95% UTL 95% Coverage 11,98 

95% UPL (I) 10.86 

90% Percentlle (Z) 9,136 

95% Percentile (z) 10,75 

99% Percentile (z) 13.79 

M•~m Lf;•'thuacl &'llnWlla(,MLE) M~VK>d 

Mean 2.978 

SD 4,921 

95% UTL with 95% Coverage 12.43 

95%UPL(t) 11 .19 

90% Percentlle (z) 9 285 

95% Percentile (z) 11 ,07 

99% Percenlile (z) 14,43 

Gamma Dlab1butlon Test wllh Detected Values Only 

k sler (bias corrected) 1 282 

Thele Sier 2 696 

nusler 259 

A·D Test Statistic 5.666 

5% A-D Critical Value 0.775 

K-S Test S!a\lstlc O 193 

5% K·S Critical Value O 0912 

Data not Gamma Dlslrlbuted at 5% Significance level 

AHumlng Gemma Distribution 

Gemme ROS Statistics wllh Extrapolated Dale 

Mean 3423 

Medlen 1.915 

SD 4.457 

ksler 1.004 

Theta star 3-409 

Nuslar 204 8 

95% Percentile of Chlsquere (2k) 6 007 

90% Percentile 7 874 

9~~ Po1eo11!.lie 102.a 

99% Percentile 15.73 

Number or Detected Data 101 

Number of Non-Detect Dale 1 

Pt11IH.l!ll P>kl"·O.l111:b O~~ 

LOf ·Ua.a•ll)fm..d si.. t11UC;t 

Minimum Delecled ~.693 

Maximum Detected 3 223 

Mean otDelecled O 814 

SD ot Detected 0.826 

Minimum Non-Detect O 

Maximum Non-Detect O 

Log normal Distribution Test with Detected Values Only 

I Uhl1u't T•;t -Slaiill~~ 0 IV 
5% Lilllefors Critical Value 0.0882 

Del• not Log nonnal •t 5% Slgnlftcance Level 

Assuming Lognonnel Dlsb1bullon 

DL.12 Subslllulion Method 

Mean (Log Scale) 0,799 

SD (Log Scale) O 835 

95% UTL 95% Coverage 11.05 

95% UPL (t) 8,953 

90% Percenllle (z) 6,483 

95% Percentile (z) 8 78 

99% Percenllle (z) 15 51 

Log ROS Method 

Mean In Orlglnel Scale 3~429 

SO In Origlnal Scale 4.453 

95% UTL with 95% Coverage 10 98 

95% BCA UTL with 95% Coverage 20 98 

95% Bootstrap(%) UTL with 95% Coverage 21.03 

95% UPL (I) 8 909 

90% Percenllle (z) 6.463 

95% Percenllle (z) 8 738 

99% Percenlile (z) 15 38 

Dela Distribution Teal with Oe'8cted Values Only 

Dela do nol follow a Dlscemeble Distribution (0,05) 

Nonparametric Stallellca 

Kaplan-Meter(KM) Method 

Mean 3,431 

SD 4.43 

SE or Mean 0.441 

95%KMUTLwllh 95%Coverege 11.94 

95% KM Chebyshev UPL 22 84 

95% KM UPL (t) 10 82 

90% Percentile (z) 9.108 

95% Percentile (z) 10.72 

99% Percentile (z) 13.74 

Gamma ROS Llmlla wllh Extrapolated Date 

95% Wilson Hiiferty (WH) Approx. Gemme UPL 9,376 

95% Hawkins Wixley (HW) Approx Gemma UPL 9-597 

95% WH Approx Gemme UTL wllh 95% Coverage 10 98 

95% HWApprox Gemme UTLwllh 95% Coverage 11.42 
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Ammonia as Nitrogen 

General Slatlstlcs 

Number of Valid Data 411 

Number of Distinct Detected Data 109 

Tolerance Factor 1,775 

Raw Statistics 

Minimum Detected O,Q16 

Maximum Detected 0,45 

Mean or Detected 0,0531 

SD or Detected 0,0581 

Minimum Non-Detect 0.017 

Maximum Non-Detect 0,05 

Dala with Multiple Detection Limits 

Note: Data have multiple Dls - Use of KM Melhod is recommended 

For all methods (except KM, DL.12, and ROS Methods), 

Observations < Largest~ are treated as NDs 

Background Slalistics 

Normal Distribution Test with Detected Values Only 

Lilliefors Tes! Slatistic O 261 

5% Lillierors Crrncal Value o 07 

Dala not Normal at 5% Significance Level 

Assuming Normal Distribution 

DU2 Substitution Method 

Mean 00353 

SD 0 039 

95% UTL 95% Coverage 0 105 

95% UPL (1) 0 0997 

90% Percentile (z) 0,0853 

95% Percentile (z) 0,0995 

99% Percentile (z) 0,126 

Maximum Likelihood Estimate(MLE) Method 

Mean -01 

SD 0,129 

95% UTL with 95% Coverage O 128 

95% UPL (t) 0.112 

90% Percentile (z) 0.0646 

95% Percentile (z) 0.111 

99% Percentile (z) o 199 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 2 045 

Theta Star O 026 

nu star 654 4 

A-0 Test Statistic 5 743 

5% A-D CriUcal Value O 765 

K-S Tesl Statistic 0,126 

5% K-S CriUc.al Value O 0749 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics with Extrapolated Data 

Mean 00405 

Median 0 0358 

SD 00429 

kstar 0392 

Theta star 0,103 

Nu star 322.3 

95% Percentile or Chisquare (2k) 3 281 

Note: DL..12 ls not a recommended method. 

90% Percentile 0 115 

95% Percentile O 17 

99% Percentile 0 307 

Number or Detected Data 160 

Number or Non-Detect Dala 251 

Percent Non-Delecls 61 07% 

Log-transformed Statistics 

Minimum Delected -4.135 

Maximum Detected -0,799 

Mean of Delected -3.194 

SD or Detected O 635 

Minimum Non-Detect -4 075 

Maximum Non-Detect -2 996 

Slngle Detection Limit Scenario 

Number treated as Non-Detect with Single DL 358 

Number treated as Detected wilh Single DL 53 

Single DL Non-Detect Percentage 87 10% 

Lognormal Distribution Test with Detected Values Only 

Lilliefors Tes! Statistic 0 07 

5% Lilliefors Critical Value O 07 

Data appear Lognormal at 5% Significance Level 

A!i>11um'1tg LOVfl Orm .. Dhlttibi.rkln 

DU2 Substitution Method 

Mean (log Scale) -3 538 

SD (Log Scale) 0 524 

95% UTl 95% Coverage O 0737 

95% UPL (t) 0 069 

90% Percentile (z) 0 0569 

95% Percentile (z) O 0688 

99% Percentile (z) o 0983 

Log ROS Method 

Mean in Original Scale 0 0376 

SD in Original Scale O 0396 

95% UTL with 95% Coverage 0 0907 

95% BCA UTL with 95% Coverage 0 0889 

95% Bootstrap(%) UTL with 95% Coverage O 0889 

95% UPL (t) 0.0839 

90% Percentile (z) 0.0666 

95% Percentile (z) 0.0836 

99% Percentile (z) 00128 

Data DistrlbuUon Test with Detected Values Only 

Data appear Lognormal at 5% Significance Level 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 00376 

so 0039 

SE of Mean 0 00203 

95% KM UTI.. with 95% Coverage 0 107 

95% KM Chebyshev UPL 0 208 

95% KM UPL (t) O 102 

90% Percentile (z) 0 0876 

95% Percentile (z) 0. 102 

99% Percentile (z) 0,128 

Gamma ROS Limits with Extrapolated Data 

95% Wilson Hilferty (WH) Approx_ Gamma UPL o_ 146 

95% Hawkins Wixley (HIN) Approx. Gamma UPL 0_ 187 

95% WHApprox Gamma UTL with 95% Coverage 0.161 

95% HW Approx_ Gamma UTL with 95% Coverage 0 212 
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Anllmony 

Genet"al Slallsllce 

Total Number of Observations 102 

loJ•'•11011F•CU1I i..R;a 

Rew Slallallcs 

Minimum 0.0348 

Maxlmum4.47 

Second LargHI 2 89 

First Quartile O 0557 

Median 0,0674 

Third Quartile 0,105 

Mean O 203 

0.amttilc: M•ir'I Q,Oli I I 

SD 0 58 

Co-o~Olll GI V•rl.GVQn 2'..15-1 

Skewness 5 863 

Background Slallsllcs 

Normal Distribution Tasl 

l,.IDtrcirs. THI.Si.bk 0 tsU 

Llillerors Crlllcal Value o 0877 

Data not Normal at 5% Significance Lev•I 

Aasumlng Normal Dlslrlbullon 

95%UTLwllh 95%COVet'Bge 1.316 

95% UPL(I) 1.17 

90%Percenllle(z) O 946 

95% PercenUle(z) 1.156 

99% Percentile {Z) 1.551 

Gemme Distribution Tesl 

kstar 0733 

Thela Siar 0 277 

MLE of Mean 0 203 

MLE of Standard Devlallon O 237 

nu star 149,5 

A,·DTt•~Slllti.~ 11115.t 

5% A-D Crlllcal Value 0.795 

K-S 11:nst11li1ic: o.30i. 

5% K-S Crlllcal Value 0 0924 

D•la nol Gamma Dlstrlbuled al 5% Significance Leval 

Assuming Gamma Distribution 

90% Percenllle O 504 

95% Percentile O 679 

99% Percenllle 1.097 

95% WH Approx, Gamma UPL 0,561 

95% HW Approx. Gamma UPL 0.51 

95% WH Approx, Gamma UTL with 95% Coverage 0,676 

95% HW Approx. Gamma UTL with 95% COVet'age 0.62 

Log-Transformed Stallsllcs 

Mlnlmum-3358 

Maximum 1.497 

Second Largest 1,061 

FlrslQuartile -2 889 

Median -2 698 

Third Quartile -2.254 

Mean -2395 

SD 0885 

Lognormal Dlalrlbullon Test 

Llllle!ors Test Statlsllc 0.211 

Llillefors Critlcal Value 0,0877 

Dala not Lognormal at 15% Significance Laval 

Assuming Lognonnal Dlstrlbullon 

95% UTL with 95% Coverage O 499 

95%UPL(I) 0399 

90% Percentile (z) 0.283 

95°"'PilrC41n.14tf;r)O.iJ')' 

99% Percentile (z) 0.715 

Data Dlstrlbullon Test 

Data do not follow a Dlscemeble Dlstrtbullon (0,05) 

NonparemetrlcStallallcs 

to~P.~*C..31 

H 5 Pun"sea..906 
fl5 Pim:911.- :UH 

95% UTL with 95% Coverage 2.72 

95% Percentile Boolstrap UTL with 95% Coverage 2.618 

95% SCA Bootstrap UTL wllh 95% Coverage 2,614 

95% UPL 0,593 

95% Chebyshev UPL 2.742 

Upper Threshold Limit Based upon IQR 0,179 
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Arsenic 

General SlallsUcs 

Total NumbarofObsarvallons 102 

ro11.ru1c.F.cbll ' ·" 

Raw SlaUatlca 

Minimum 0.532 

Maximum 2.34 

Second Lergesl 2.34 

Firs\ Quartile 0.679 

Medlen 0,796 

Third auartlle o 99 

Mean 0,888 

Geometric M1111n 0,84 

so 0.353 

Coefficlanl ofVarle\lon 0,397 

Skewness 2,58 

Background Slallatlcs 

Normal Dls!rlbullon THI 

l.ll:.!nea. , .... Stl:ii11~ o. i&l 

Lllliefors Critical Value 0.0877 

Data not Normal at 5% Slgnlflcanc11 Level 

Ju•ul'fllnv Horm•I D11ln~t»11 

95% UTL wllh 95% Coverage 1.665 

95% UPL(I) 1.476 

90% Percenllla (z) 1 34 

95% Percenllle (z) 1.468 

99% Percentile (z) 1 709 

kstar8923 

Theta Star 0,0995 

MLE of Mean o 888 

MLE of Stand1ml Deviation O 297 

nu slar 1820 

A·D Test Statistic 3.354 

5% A·D Crlllcal Value 0,753 

K-STeslStatlsllc O 121 

5% K-S Crillcal Value O 0889 

Data nol Qamma Dlsb1buted at 6% Significance Level 

Aasumlng Qamma Distribution 

fO Po11t11~- 1.2.fA 

51!5 Pucml'lfilil 1A.Ui 

H Putt:nlllil 1.»1 

95% WH Approx. Gemma UPL 1.426 

95% HW Approx Gamma UPL 1.,422 

95% WH Approx Gemma UTL wllh 95% Coverage 1 53 

95% HW Approx. Gamma UTL with 95% Coverage 1.529 

Nuniler of Disllncl Observations 91 

Log-Tranaformad Stalls!lca 

Minimum -0_631 

Maximum 0,85 

Second Largest 0.85 

Flrsl Quartile -0 387 

Median -0,229 

ThlrdQuartlle -00106 

Mean -0.174 

SD 0312 

Lognormal Dlatrtbutlon Test 

LillleroJS Test Statistic 0, 102 

lllllalors Crillcal Value O 0877 

Dale not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL wllh 95% CoveJege 1.528 

95% UPL (t) 1 413 

90% Percenlile (z) 1 252 

95%PercenHla(z) 1403 

99% Percanllle (z) 1 735 

Data Distribution THI 

Dela do not follow a Dlacem11bl11 DlalrtbuUon (0,0&) 

Nonparametric Slellstlos 

90% Percenllle 1 225 

95%Parcantile 1,339 

99%Percanllla 2,34 

95% UTL with 95% Coverage 2 31 

95% Percentile Bootstrap UTL with 95% Coverage 2 301 

95% BCA Bootslrap UTL wllh 95% Coverage 2,301 

95% UPL 1.646 

95% Chebyshev UPL 2 433 

Upper Threshold limit Based upon IQR 1.455 
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Barium 

General StaUsllcs 

Tolal Number of Observations 102 

T*IHQ f::aQor I .!I~ 

Raw Sla!leUcs 

Minimum 4. 11 

Maximum 62,3 

Second Largest 37.3 

First Quartile 17,45 

Medlen 2335 

Third auertlle 279 

Mean 22.41 

~n:MH1"120A 

SD 8281 

CoefficlentofVeriellon O 37 

Skewness 0,752 

Background Stall!lllC!I 

Normal Distribution Test 

ulllilron '••1S111 tti;c oo•-.1..1 
Lllllelors Crlllcal Velue O 0877 

O••• 1ppt11r Hi)ml111l 1t&,. 5'~h'k111n~ L•ni 

AHumlng Normal Dlelrlbullon 

95% UTL wllh 95% Coverage 38,31 

95% UPL (t) 36 22 

90% Percentile (z) 33 02 

95% Percentile (z) 36,03 

99% Percentile (z) 41 ,67 

kster 6227 

Theis Sier 3.598 

MLE of Mean 22,41 

MLE or Standard Devlallon B.979 

nu star 1270 

A-D Test Statistic 2,162 

5% A·D CrlUcel Value 0.754 

K-S Tesl Slallsllc 0. 14 

5% K-S Crlllcal Value 0"089 

Dale not Gemma Dlsb1buted 11 5% Significance Level 

Assuming Gamma Dlsb'lbutlon 

90% Percenllle 34-41 

991'-PM•flri.l:t 39.92. 

99% Percenllle 48.37 

95% WH Approx. Gamma UPL 39.03 

95% HWApprox. Gemme UPL 39.73 

95% WH Approx. Gemme UTL Wllh 95% Coverage 42.35 

95% HWApprox. Gemme UTL with 95% Coverage 43.35 

Number or Distinct Observations BB 

Log-Transfonned SleUsllcs 

Minimum 1.413 

Maxlmum4.132 

Second Largest 3,619 

First Quartile 2.859 

Median 3.151 

Third Quartile 3,329 

Mean 3029 

SD 0,435 

1.1J11norm11f 0111rftn1¢onTul 

L.Jll•~ fUI Sllll!Hl!Ci Cl. u;s 
Lllllerors Cr\lical Value 0,0877 

Data not Lognonnal at 5% Significance Level 

AHumlng Lognormel Distribution 

95% UTL with 95% Coverage 47 71 

95% UPL (I) 42 75 

90% PercentHe (z) 36.13 

95% Percentile (z) 42,32 

99% Percentile (z) 56 93 

Dale Distribution Teal 

Date appear Normal et 6% Significance Level 

Nonparametric Statistics 

91l".l.P'41~~JC,.El<I 

&5"4P4!fWiHe l1M 

99% Percenllle 37.3 

95% UTL with 95% Coverage 37.2 

95% Percentlle Bootstrap UTL with 95% Coverage 37,01 

95% BCA Bootslrep UTL Wllh 95% Coverage 37 01 

95% UPL 32.51 

95% Chebyshev UPL 58 68 

Upper Threshold Limit Besad upon IQR 43.58 
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Berylltum 

General Stallsllc!!I 

Numbart'.11 \I.aid 0•111 102: 

Number or DisLinct Delecled Dala 13 

Toler11.nt• F.1~ 1.9'2 

Raw StaUsUcs 

Minimum Detected 0,0021 

Maximum Delected o.0042 

Mean of Detected 0.00311 

SD or Detected O 00062581 

Minimum Non-Delaet 0,002 

Maximum Non-Detect 0.002 

Background Slallsllcs 

Normal Olstr1bullon Test with Detected Values Only 

Shapiro Wilk Test Slalisllc 0 967 

5% Shapiro Wilk Cnlical Value O 901 

Data appear Normal al 5% Significance Level 

Assuming Normal Dlstrlbullon 

DL/2Subs\ilulion Method 

Mean 0 00139 

SD 0 00086502 

95% UTL 95% Coverage O 00305 

ttlJ'ii UPI. (Q OJKl2 .... 

90% Percentile (Z) 0 0025 

95% Percentile (z) O 00281 

99% Percentile (z) O 0034 

Maximum Likelihood Eslimate(MLE) Method 

Mean 000040287 

SD 0 00183 

95% UTL with 95% Coverage 0,00392 

95% UPL(t) 0,00346 

90"/i, Percentile (z) 0,00275 

95% Percentile (z) 0,00342 

99%PercenUle(Z) 0,00467 

Gamma Dlsb1butlon Test with Detected Values Only 

kster(blascorrected) 21 .43 

fl'l•!I SW O,Gr.10\~" '2" 

nustar814.3 

A-D Test Statistic 0.225 

5% A-D Crlllcal Value 0.74 

K-S TeslS\alisUc 0.123 

5% K-S Critical Value O 198 

Data appear Gamma Dlslr1buled el 5% Significance Leval 

Assuming Gemma Dlstrlbu11on 

Gamma ROS Statistics with Exlrapolaled Dale 

Mean000071463 

Medlano_ooooo1 

SD 0_00124 

kstar 0_181 

Thela slar 000395 

Nu slar 369 

95% Percentile ol Chlsquare (2k) 1 912 

90%Percenl11e 000216 

!t5'1'P•1cM'tile 0.00318 

""'P•1C011itili9 D.OOS::U 

Number or Detected Dala 19 

Number of Non-Detect Date 83 

PercenlNon-Detects 81 .37% 

Log-trem1formed Stetls!IC!I 

MinimumDelecled -6 .166 

Maximum Detected -5-473 

MeenolDelecled -5 794 

SDolDetected O 206 

Minimum Non-Detect -6 215 

Maximum Non-Detect -6 215 

Lognormal Dlstrlbullon Test with Detected Values Only 

Shapiro Wilk Test Slalislic O 962 

5% Shapiro Wilk Critical Value 0 901 

Date app1111r Lognormal at 5% Sign Ines.nee Level 

Assuming Lognormal Dlsb1bullon 

DU2SubslilutionMethod 

Mean (Log Scale) -6 7 

SD(Log Scale) 0 444 

95% UTL 95% Coverage O 00289 

95% UPL(t) 0 00258 

90% Percenlile (z) O 00217 

95% Percenlila (z) 0 00255 

99% Percenlile(Z) 0 00346 

Log RDS Method 

Mean In Orlglnal Scale 0 00172 

SD in Original Scale O 00083161 

95% UTL with 95% coverage O 0038 

95% BCA UTL with 95% Coverage O 00389 

95% Boolslrap (%) UTL wllh 95% Coverage O 00389 

95%UPL(l) 000338 

90% Percentile(z) 0 00281 

IS\lti. P•.l(.'1Cii1blil f.ZI O.OO:JJ .. 

99 P•tOM.* f.21 O.OO«l 

Deta Olstr1buUon Test wllh Delee1ed Values Only 

Data appear Normal al 5% Significance Level 

NonparametrlcSlallsllc::s 

Kaplan-Meler (KM) Method 

Mean 0.00229 

SD 0_00047147 

FiEof .tlH!I 4 .7H:2E.Q! 

95% KM UTL wllh 95% Coverage O 00319 

95% KM Chebyshev UPL 0 00435 

95% KM UPL (I) 0 00307 

90%. Percenti!e{z) 0 00289 

15% Pe1~en~ (.l) O.CIO:J.t& 

99% Percentile (z) 0.00338 

Gemma ROS Limits with Exlrepoleled Dela 

95% Wilson Hlllerty (WH) Approx. Gemma UPL 0_00278 

95% Hawkins Wixley (HW) Approx, Gamma UPL O 00287 

95% WH Approx_ Gamma UTL with 95% Coverage 0 0037 

95% HW Approx Gamma UTL wllh 95% Coverage O 0041 
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Blsmulh 

NumberofValld Data 102 

Number of DlsUnct Detected Data 2 

GeneralStallallcs 

Number of Delected Date 2 

Number of Non·Delect Dale 100 

W•mlng: D•I• 1181 has only 2 Detected Values, 

Thia 111 not enough lo compute maenlngful and rellable tHl slallstlcs and esllmalH. 

r~ 1.1:. ~ ~'b• pl01hrC.Gl 

Rew Statistics 

Tolerance Factor 1.92 

MlnWTIUm 0.lllc.ll:C' 0.001 ~ 

MlllUn'llro'IOtl*C!olJ O.OCl2 1 

MlllllrtOIOtl*ClolJ 0..001&5 

SO of Detected O 0006364 

Mln1 t~,,, ,._'Gl!-Olt.ld D.001 

L!,Ji,l,iml.ltn NOPl•Ol!Ad OOCl 1 

Log·lransformed Statistics 

Minimum Detected -6 725 

Maximum Detected -6.166 

Mean ol Detected -6.446 

SO of Detected 0,396 

t.~1tm 1m NQn·O.~a -G2iQIJ 

M1·,unum Hon·Ol*2 .(IJK>IJ 

Werning: Dela set has only 2 Distinct Detecled Values. 

This m•y nol b• adequ•t• enough lo compula meanlngful and ra11abl• IHI •tallsllcs and asUmalH. 

The Project T1am may decide to use altemallve site apeclftc values to esllm•te envtronmenlal paramelers (e.g., EPC, BTV) 

UnlHe Data Quality ObJectlvae (DQOe) have bHn mel, It Is suggested to collect eddltlona l observaUons. 

The number of detecled d1l1 m•y not be adequ1ta enough lo perform GOF IHls, bootslrap, and ROS melhods, 

Those methods will r•tum a 'NIA' value on your output dlsplayl 

11111 neca11&ary to have 4 or more Dlallnct VeluH for bootslrep melhoda. 

However, reaulle obtained u&lng 4 lo 9 distinct va lues may nol be reliable. 

II la recommended to have 10 to 115 or more observations for accurate and maanlngfUI reeulls and aellmalea. 

Background Stallsllce 

Normal Dletrlbullon Test with Datected Valuaa Only 

.sntptto \Ml\ Tl~ t Sl.tlllo!lc NIA 

5% Shapiro Wiik Crltlcel Value NfA 

Data not Normal al 6% Slgnlflcence Laval 

Au 'llmln; Horma1 Dl'IRtil.111J~n 

DU2 Subslllu\lon Method 

M11n 0,00052255 

SD 0 00017229 

95% UTL 95% Coverage 0,00085342 

95% UPl (t) 0,00080997 

90% Percentile (z) O 00074335 

13!5% Perc.orM to() OJJ0010"'4 

99% Percenlile (z) O 00092336 

Maximum Ukellhood Esllmete(MlE) Melhod NfA 

Gemma Distribution Test with Detected Values Only 

k slar (bias corrected) NfA 

Theta Siar NIA 

nu sler NIA 

A-D Test Stellsllc NIA 

5% A-0 Critical Value NIA 

K-S Tesl Slellslic NfA 

5% K-S Critical Value NIA 

Di.ta not Gamma Distributed 11 5% Significance Level 

Assuming Gamma Dletrlbullon 

Gamma ROS Slellsllcs with Extrapolated Date 

MHn NfA 

Medlen NIA 

SD NIA 

kster NfA 

Thelestar NIA 

Nuster NfA 

95% Percentile of Chlsquare (2k) NfA 

90% Parcenttle NIA 

95% Percentlle NIA 

99% Percenllle NIA 

Lognormet DlelrlbuHon THI Wllh De'8cted Values Only 

Sl\1pl10 \\9i THl-!llU* NfA 

5S $11,a;p.Wo wa Clibca! v..t\11 NIA 

Data not Lognormal at 5% Slgnlflcence Leval 

AU111m1i'; l.,,1>9nonno1I Dl•trib.Ulklft 

DU2 Subs\ltullon Method 

Mean (Log Scale) ·7.578 

SD (log Scale) 0,166 

95% UTL 95% Coverage 0.0007031 

95% UPl (I) 0,00067432 

90%Percenlile(z) 0.00063247 

95% Percentile (z) o,00067172 

99% Percentile (z) 0,00075202 

log ROS Method 

MeanlnOrlglnelScale 

SD In Orlglnel Scale 

Mean In log Scale 

SD In Log Scale 

95% UTl 95% Coverage 

95% UPL(I) 

90% Percentile (z) 

95%Percenlile(z) 

99% Percenllle(z) 

Data Distribution Test wllh Detected Values Only 

Data do nol 1ollow a Dlscemabte DlslrlbuHon (0.05) 

NOl'\PlllM•ltk St.l htfet 

Kaplan-Meler (KM) Method 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Mean 0,00121 

SD 8 B675E-05 

SEolMeen 1.2417E-05 

95% KM UTL with 95% Coverage 0,00138 

95% KM Chebyshev UPL 0,0016 

95% KM UPL(I) 0.00136 

90% Percentile (z) 0,00132 

95%Percenlile(z) 0.00135 

99%Percentile(z) 0,00142 

Gamma ROS Llmlla wllh Extrapolated Data 

95% Wilson Hiiferty (WH) Approx Gemme UPL NfA 

95% Hawkins Wixley (HYV) Approx Gemme UPL NfA 

95% WH Approx Gemme UTL with 95% Coverage NIA 

95% HW Approx Gamma UTL with 95% Coverage NfA 
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Boron 

TotM)N1'111btrC1IObnrv111Dn.a 102! 

Tolerance Feel.or 1 92 

Raw StatlsUcs 

Mlnlmum98 

Maximum 28 

Second Largest 27.2 

FlrslQusrtlle 122 

Median 1345 

Third Qusrtlle 14.95 

Mean 1419 

G.oonwllf'.,c:M111n U .:!> 

SD 3.288 

Coefficient ol Varlsllon O 232 

Skewness 2 .479 

Background Statlsllcs 

Normal Dlstrlbullon Teal 

l.9il1araT•1l&lit.lbOc;Q,19S 

U11iefors Critical Value O 0877 

0111• nol Norm•I 11 5% Slgnlncanca Laval 

Assuming Normal Ol1111lrlbutlon 

95% UTL With 95% CoVBfl!lge 20 51 

95% UPL (I) 19 68 

90%Psrcentlle(z) 18.41 

95% Percenlile (z) 19 6 

99% Percentile (z) 21 84 

Gamma Olstrlbullon THI 

kstar 2359 

Thais Star O 602 

MLEofMaen 14.19 

MLE ol SUHMllln:I O.~~ 2.tll 

nusler 4812 

A·D Tesl Slellsllc 5.071 

5% A-0 Crlllcal Value O 75 

l(..STe\l.S1ilJl.Ccl:l tU 

5% l(..s Crltlcel Value 0.0887 

Dita not Gamma Dlstrlbul•d at 15% Significance Laval 

A111umlng Gemma Distribution 

90% Percenlile 18,04 

ts,.P4fQlrtiia. '!l.J.1 

99% Percenllle 21.86 

95%WHApprox. Gemma UPL 19,33 

95% HW Approx. Gemme UPL 19.29 

95% WH Approx. Gemme UTL with 95% Cov8fege 2024 

95% HWApprox Gemme UTL wllh 95% Coverage 20 21 

Number ol Dlsllnct Obseivellons 55 

Mlnlmum2282 

Maximum 3 332 

Second Larges! 3,303 

Flrstauertl1e 2501 

Medlen 2 599 

Third Quartile 2.705 

Mean 2632 

SD 0193 

Lognormal Dlalrtbullon Test 

Uklors T1111 Si.u.pc: 0 1162 

lllllefors Crlllcel Value 0,0877 

Oala not Lognorm1! 11t S% Significance Laval 

Assuming Lognormel Distribution 

95% UTL w1lh 95% Coverage 20.15 

95% UPL (I) 19.19 

90% Percentile (z) 17.81 

95% PercenHle (z) 19.11 

99% Percentile (z) 21.8 

Dale Distribution Teat 

Data do not follow e Dlacemabl• OlstrlbuUon (0.05) 

Nonparametric Stellsllcs 

90% Percenllle 16 96 

95%Parcentlle 225 

99%Parcentlle 27.2 

95% UTL With 95% Coverage 26 8 

95% Percenllle Boolstrap UTL with 95% Coverage 26 65 

95% BCA Bootstrap UTL with 95% Coverage 26 65 

95% UPL 22.87 

95% Chebyshev UPL 28 59 

Upper Threshold llmll Based upon IOR 19.0B 
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Bromide 

General Statistics 

Number of Valid Data 407 

Number of Distind Detected Data 23 

TclipiilllOI f:f141( 1.77& 

Raw Statistics 

Minimum Detected 0,0668 

Maximum Detected O 104 

Mean of Detected 0 0791 

SD of Detected o 0121 

Minimum Non-Detect O 067 

Maximum Non-Detect 0 2 

Otla '""' Mu~l• O.loction Uml•J 
Nole: Oala have multiple Ols - Use of KM Method is recommended 

For all methods (except KM, DU2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Background Statistics 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic O 865 

5% Shapiro Wilk Critical Value 0 914 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

DU2 Substitution Method 

Mean 00931 

SD 0.0191 

95% UTL 95% Coverage 0 127 

95% UPL (t) 0 125 

90% Percentile (z) O 118 

95% Percentile (z) 0 125 

99% Percentile (z) 0 138 

Maximum Likelihood Estlmate(MLE) Method NfA 

Gamma Distribution Test with Detected Values Only 

Number of Detected Data 23 

Number of Non-Delect Data 384 

Percent Non-Delects 94.35% 

Log-transformed Statistics 

Minimum Detected -2.706 

Maximum Detected -2263 

Mean of Detected -2 548 

SD ofDetected 0,146 

Minimum Non-Detect -2 703 

Maximum Non-Detect -1 609 

Single Detection Umlt Scenario 

Number treated as Non-Detect with Slngle DL 407 

Number treated as Detected with Single DL 0 

Single DL Non-Detect Percentage 100 00% 

Lognormal Distribution Test wllh Detected Values Only 

Shapiro Wilk Test Slatistic 0 881 

5% Shapiro Wilk Critical Value 0 914 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitution Method 

M,.11 (\.o115ot~) -2.411 

SD (Log Scale) 0.31 

95% UTL 95% Coverage O 156 

95% UPL (t) 0.15 

90% Percentile (z) 0.134 

95% Percentile (z) 0.149 

99% Percentile (z) 0.185 

Log ROS Method 

Mean In Ortglnal Scale 0,0646 

SD in Original Scale 0,0154 

Mean In Log Scale -2.767 

SD in Log Scale 0 235 

95% UTL 95% Coverage 0,0955 

95% UPL (I) 0,0927 

90% Percentile (z) 0.085 

95% Percentile (z) 0.0926 

99% Percentile (z) O 109 

Data Distribution Test with Detected Values Only 

k star (bias corrected) 41 .41 

Theta Star 0,00191 

nu star 1905 

Data follow Appr. Gamma Distribution at 5% Significance Level 

A-D Test Statistic 1.031 

5% A-D Critical Value 0.741 

K-S Test Statistic 0.178 

5% K-S Critical Value 0.181 

Data follow Appx. Gamma Distribution at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics with Extrapolated Dais 

Mean 0.0563 

Median O 0633 

SD 0,0262 

kslar 0.781 

Theis slar 0.0721 

Nu slar 635 6 

95% Percentile of Chisquare (2k) 5.11 

Note: DlJ2 Is not a recommended method. 

90% Percentile 0.138 

95% Percentile 0,184 

99% Percentile 0 294 

Nonp11ramotlic sua11!1in 

Kaplan-Meier (KM) Method 

Mean 0,0717 

SD 0,00956 

SE of Mean 0,00128 

95% KM Ull.. with 95% Coverage o.OB86 

95% KM Chebyshev UPL 0, 113 

95% KM UPL (I) 0,0874 

90% Percentile (z) O 0839 

95% Percentile (z) 0,0874 

99% Percentile (z) 0,0939 

Gamma ROS Limits with Exb"apolated Data 

95% Wilson Hiiferty (WH) Approx Gamma UPL O 1 SB 

95% Hawkins Wodey (HW) Approx Gamma UPL 0.196 

95% WH Approx Gamma UTL with - 95% Coverage 0,17 

95% HW Approx. Gamma Ull.. wilh 95% Coverage O 216 



U
1600124

Cadmium 

General Stallstlca 

1aiflfbuot Vo11k.1 O.ta ,~ Numbaro!OelectedOal.a 2 

Number of DlsUnct Detected Dela 2 Number ol Non-Detect Data 100 

Wamlng: Dela set has on ly 2 Detected Values, 

This Is nol enough lo compula mHnlnglul and rallabla lest staUsUcs and esUmatas 

No statlstlcswlllba produced! 

RawStellstlcs 

fi:ileranc.FildOr 'l.f2 

Minimum Detected 0 0058 

Maximum Detected 0,0126 

Mean oroetecled 0.0092 

so or Detected 0004B1 

Minimum Non-Deled 0.005 

Maximum Non-Delaet 0.005 

Log-lransformed Stallsllcs 

MlnimumDelected-5,15 

Maximum Detected -4374 

Mean ofDetected -4 762 

SDofDetecled 0 549 

Minimum Non-Detect -5 298 

Maximum Non-Detect -5 298 

Werning: Data set hu only 2 Dlstlncl Delecled Values 

This may not be adequate enough to compute maanlngful and rellabl• test stellstlcs and estimates 

Th• Project Team mey decide lo use altemallve site specinc values lo estimate environ menta l peramatars (e g .. EPC, BTV). 

Uni ass Cele Cuellty ObjecUves (DQOs) have baen mat, It Is suggested lo collect addltlonel obsarvaUons 

The number ol datectad dele may not be edequele anough lo perform GOF tests, bootstrap, end ROS methods 

Those methods Wiii return a 'NIA' value on your output dlsplayl 

II ls necessary lo have 4 or more Distinct Values for boolstrap methods. 

H1>WH•r, 1nul1Jo i:tbl.11M-ll 11i1~ 41 la S ctl•Mct H~041Mly1'141ti•1 dl• til• 

II ls recommended lo have 10 lo 15 or more ob!BTVetlons for eecurate and mHnlngfu l results and esllmates 

Background Stallsllcs 

Normal Distribution Test With Delected Values Only 

Shapiro Wilk Test Sletlsllc NIA 

5% Shapiro Wdk Critical Value NIA 

Data not Normal al 5% Significance Level 

AHUmlng Normal Distribution 

0t.12 sui,iot111.1ll011 '-'*!Md 
Mean 0,00263 

SD 0.00105 

95% UTL 95% Coverage 0.00465 

95% UPL (t) 0,00438 

90 % Percentile (z) 0 00398 

95%Percenlile(z) 000436 

99%Percanllla(z) 000507 

Maximum Likelihood Estimate(MLE) Melhod NIA 

Gamma Dlsb1bullon Test wllh Deteeled Values Only 

kstar(biascorracled) NIA 

Theta Siar NIA 

nustar NIA 

A-D Tesl Statistic NIA 

5% A-D Crillcal Value NIA 

K-S Test Statistic NIA 

5% K-S Crillcar Value NIA 

Date not Gamma Distributed •t 5% Slgnlllcance Leve l 

Aasumlng Gamma Dlslrlbullon 

Gamma ROS Statistics with Exlrapolated Dale 

Mean NIA 

Median NIA 

SD NIA 

kstar NIA 

Theta star NIA 

Nustar NIA 

95% Percentile of Chisquare (2k) NIA 

90%Percanlile NIA 

95% Percentile NIA 

99% Percenllle NIA 

Lognormal Dlslrlbutlon Tes! wllh Detected Values Only 

Shapiro Wilk Test Statistic NIA 

5% Shapiro Wilk Crilical Value NIA 

Dala not Lognonm1I al 5'Y. Significance Laval 

Assuming Lognormel Dlsb1bullon 

DL/2 SubsUlutlon Method 

Mean(Log Scale) -5.967 

SD (Log Scale) O 18 

95% UTL 95% Coverage 0 00362 

95% UPL(I) 0 00346 

90%Percentile(z) 000322 

95% Percentile (z) o 00344 

99% Percentile (z) 0.00389 

Log ROS Method 

MeanlnOrlginelScele 

SO In Original Scale 

Mean in Log Scale 

SD In Log Scale 

95% UTL 95% Coverage 

95% UPL(I) 

90 % PercenlUe(z) 

95%Parcenlile(z) 

99°Ai Percenlile (z) 

Date Dlstr1bullon Tnl With Detected Valuaa Only 

Data do not follow a Discemable DlstJibulion (0 05) 

NonparamelrlcStallsllcs 

Kaplan-Meier (KM) Melhod 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Mean 000587 

so 000066999 

SE.olMtUI !l~tlE.OS 

95% KM UTL with 95% Coverage 0 00715 

95'\ KM ct\to~V UP\. 0,00!Ui 

9'~.,. tt;M UPL lll O,OQ!j.!i3 

90%Parcenlile (z) O 00673 

95%Percenlile(Z) 000697 

99%Percenlile (z) O 00743 

Gemma ROS Limits wllh Exlrapolalad Data 

95% Wiison Hilferty (WH) Approx Gamma UPL NIA 

95 % Hawkins Wixley (HW) Approx Gamma UPL NIA 

95% WH Approx Gamma UTL wilh 95% Coverage NIA 

95% HW Approx Gamma UTL Wlth 95% Coverage NIA 

Nola: DL/2 la not a recommended melhod 
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Calcium (mg/L) 

GenerelStetlallca 

Total Number or Observe lions 102 

Tolerance Faclor 1 92 

Raw Slallallcs 

MlnlmumB.66 

Mexlmum20-4 

Second Larges! 18 7 

FlrslQuertlle 1093 

Medlen 118 

Third auertlle 126 

Mean 1209 

O.omttric: M•11' 1 i ,IJI 

SD 1875 

Coefflclenl orVerlellon 0 155 

Skewness 1 997 

Background Sla11sllcs 

Normal Dlsb"lbullon Test 

Lilllerors Test Slallsllc 0, 147 

Ulllelors Critical Value O 0877 

Data not Normal at 5% Significance Level 

Assuming Normal Dlstrlbullon 

is-% 11'1. w1tti. OS,,_ Cow1~ 15,G!J: 

95% UPL (I) 15 22 

90% Percentile (z) 14 49 

95% Percentile (z) 15 17 

99% Percentile (z) 16 45 

Gamma Dlsb"lbullon Test 

ks\ar 4702 

Theis Ster O 257 

MLE or Mean 12 09 

MLE or Standard Deviation 1 763 

nu star 9592 

A-0 Test Slallsllc 2 597 

5% A-0 Crltlcal Value 0.75 

t<-S TnlStla:ltJ.leO. t:!2 

5% K-S Critical Value O 0887 

Dali not Gamm• Distributed al 5% Significance Laval 

Au11rrl.nt Q1mm1 OIUtb1.1tku1 

90% Percentile 14 4 

9.5%.Pt.tt.lill~15 .tl 

99'»i Pt.tetntJJ& l~.58 

95% WHApprox Gemma UPL 15.14 

95% HWApprox Gemma UPL 15.13 

95% WH Approx. Gemme UTL wllh 95% Coverage 15.66 

95% HW Approx. Gamma UTL wllh 95% Coverage 15 66 

Number or Dlsllncl Observellons 46 

Minimum 2 159 

Mexlmum3016 

Second Larges! 2 929 

Firs\ Quartile 2391 

Medlen 2 468 

Third Quartile 2 534 

Mean 2 482 

SD O 14 

Lognormal Distribution TllBt 

l.~ TUtlib\IK!ll:Clll 

LlllleforsCrillcelValue O 0877 

Dela not Lognormel at 5% Significance Leval 

Assuming Lognormal Dlstr1butlon 

11is UTLwRh 9~'.!' CO>vt1~• us.eo 
95% UPL(t) 1512 

90% Percen111e (z) 14 32 

95% Percentile (z) 15 07 

99% Percentile (z) 16 58 

Date Dlsb"lbullon Test 

Data do notfollow a Dlscemable DlstrlbuHon (0.05) 

Nonparameb"[c Stallsllcs 

90%Percenlile 13 59 

95%Percenllle 1468 

99%Percentlle 187 

95% UTL with 95% Coverage 18.2 

95% Percenllle Bootslrep UTL with 95% Coverage 1818 

95% BCA Bootstrap UTL with 95% Coverage 18 01 

95% UPL 17 

95% Chebyshev UPL 20.3 

Upper Threshold Limit Based upon IQR 15.11 
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Ce1lum 

QeneralStallellce 

~llf UI V.iidO~lt 102 

Number or Oisllnct Oelected Oala 73 

Raw Slallallcs 

Tolerance Faclor 1.92 

Minimum Detected 0,005 

MaKlmum Detected 0.312 

Mean of Detected O 0555 

SD of Detected O 093 

Minimum Non-Detect 0_005 

MaKlmum Non-Del9ct 0.005 

Background Slallsllcs 

Normal Dlslrlbullon Test With Delacted Values Only 

LllHeforsTesl Sletlstlc 0389 

5% Lillierors Crillcal Value 0,0929 

Data not Normal 1t 15% Slgnlncance Level 

Assuming Normal Dlelrlbutlon 

OU2 Subslilullon Method 

Mean 0.0498 

SD 0,0893 

95% UTL 95% Coverage 0,221 

95% UPL (t) 0, 199 

90% Parcentlle (z) 0, 164 

95% Percenlile (z) 0, 197 

99% Percenlile (z) O 258 

M•~m Ui;o.lihootJ f;;.1.'11N~{Mle) yti1nod 

Mean 00432 

SD 0 0958 

95% UTL Wllh 95% Coverage O 227 

95% UPL (I) 0,203 

90% Percenlile (z) 0.166 

95% Percentile (z) 0201 

99% Percen\lla (z) 0.266 

Gamma Dlatrlbullon Teet Wllh Deteeted Values Only 

kstar(blescorracled) 0,587 

Theta Sier 0,0946 

nusler 106,B 

A·0l•:t.I S11t lktlc p , \1 

5% A-D CriUcal Value 0,809 

K-5 Test Slallsllc 0 315 

5% K-S Cr111cal Value 0,0984 

Data not G1mm1 Distributed at 15% Significance Level 

Asaumlng Gamma Dlstrlbullon 

Gamma ROS Sletisllcs with Exlrapolaled Dale 

Mean 0.0495 

Medlen 00105 

SD 00895 

kster 0337 

Thelesler 0.147 

Nusler 6873 

65 P1JOltJob10ICl'IU<l,11,1 .u1Ci»\l 2..961 

90% Percentile O 144 

95% Percentile O 218 

99% Percenllle 0.409 

Numbero!DelactedData 91 

-Nunlb.t~Hiil:l.O.!actO.fA l l 

P•'c.1111 Non..o.IU.b to.la"-

Lag-lranlllfarmed Stallatlcs 

Minimum Oelacled -5 298 

Maximum Detected -1.165 

Mean of Oetacled -3 923 

SD of Detected 1 294 

Minimum Non-Delaet -5.298 

MaKimum Non-Oelacl -5 298 

Lognormel Distribution THI with De'8cted Values Only 

LilllerorsTes\Slalls\lc 0217 

5% Lilliarors Crillcal Value 0,0929 

Data not Lognorma1 at 5% Significance Level 

AHlumlt!q l041111:m111.I OlalJP.nltlo1' 

OL/2 Substilutlon Melhod 

MNn (Log Scala) -4 146 

SO (Log Scala) 1.381 

95% UTL 96% Coverage O 225 

95% UPL (I) 0 158 

901\ Pln; t1'1k ft) O.OU9 

95%Parcenlile (z) 0.153 

99% Parcenlile (z) O 393 

Log ROS Malhod 

Mean In Orlglnal Scale 0.0497 

SO in Orlglnal Scale 0.0894 

95% UTL wllh 95% Coverage 0.266 

95% BCA UTL wllh 95% Coverage O 282 

95% Bootstrap(%) UTL with 95% Coverage O 288 

95% UPL (I) o 182 

90% Percenllle (z) 0.101 

95% Percentile (z) O 175 

99% Percenllle(z) O 491 

Data DlalrlbuUon Teet With Delected Values On!y 

Data do nol follow a Olscemabte Distribution (0 05) 

N'o r.pu1n111111r tc !Witl:111oa 

Keplan-Ma+ar (KM) Method 

Mean 00501 

so 00887 

SE of Mean O 00884 

95% KM UTL wilh 95% Coverage O 22 

95% KM Chebyshev UPL 0.439 

95% KM UPL(t) 0-198 

90% Percan\lle (z) 0,164 

95% Percentile (Z) 0.1 96 

99% Percentile (z) 0.257 

Gamma ROS Llml~ with Extrapolat11d Data 

95% Wilson Hilferty (WH) Approx, Gemma UPL 0.177 

95% Hawkins Wl>cley (HW) Approx Gemma UPL O 193 

95% VVH ApproK. Gamma UTL with 95% Coverage 0,223 

95% HW Approx Gamma UTL Wllh 95% Coverage O 252 
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Chloride 

General SteUsUcs 

Total Number or Observations 407 

Tolerance Factor 1.776 

RawStaUstics 

Minimum 1.42 

Maximum 4 73 

Second largest 3 84 

First Quartile 1 835 

Median 2.09 

Third Quartile 2.315 

Mean 2111 

Geometric Mean 2 079 

SD 039 

Coefficient of VariaHon 0 185 

Skewness 1 61 

Background Statistics 

Normal Distribution Test 

Ullierors Test Statistic o 0766 

Lilliefors Critical Valu'e 0 0439 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 2 803 

95% UPL (t) 2 755 

90% Percentile (z) 2 611 

95% Percentile (z) 2 752 

99% Percentile (z) 3 018 

Gamma Dlsb'lbuUon Test 

kstar 3269 

Theta Star O 0646 

MLEorMean 2.111 

MLE of Standard Deviation O 369 

nu star 26611 

A-D Test Statistic 2 458 

5% A-D Critical Value 0 752 

K-S Test Statistic o 0645 

5% K-S Critical Value 0 0447 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma DlstrlbuUon 

90!0 ""'""''"' 2.59G 
95% Percentile 2.753 

~PafomlleJ..0611 

95% WH Appro)(. Gamma UPL 2 753 

95% HW Approx Gamma UPL 2 754 

95% WH Approx Gamma UTL with 95% Coverage 2 809 

95% HW Approx. Gamma UTL with 95% Coverage 2.811 

Number of Distinct Observations 129 

Log-Transformed StatisUcs 

• 

Minimum 0.351 

Maximum 1.554 

Second Largest 1.345 

Arst Quartile o 607 

Median 0.737 

Third Quartile 0.839 

Mean 0732 

SD0,171 

Lognormal Distribution Test 

Ulliefors Test Statistic 0,0599 

Lilllefors Critical Value 0 0439 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL with 95% Coverage 2 819 

95% UPL (I) 2.76 

90% Percentile (z) 2 59 

95% Percentile (z) 2.757 

99% Percentile (z) 3 099 

Data Distribution Test 

Data do not fOllow a Dlscernable Distribution (0.05) 

Nonparamebk Statistics 

90% Percentile 2 514 

95% Percentile 2 75 

99% Percentile 3 273 

95% UTL with 95% Coverage 2 98 

95% Percentile Bootstrap UTL with 95% Coverage 2 956 

95% BCA Bootstrap UTL with 95% Coverage 2 89 

95% UPL 2.756 

95% Chebyshev UPL 3,812 

Upper Threshold Limit Based upon IQR 3.035 
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Chromium 

Total Number of Observations 102 

Tolerance Factor 1,92 

Raw SlallaUcs 

Minimum 124 

Maximum 552 

Seaind Largest 5_5 

First Quartile 2333 

Median 2.865 

Third Quartile 3718 

Mean 3116 

Geometric Mean 2957 

SD 1 025 

Coefficientorvarlalion 0.329 

Skewness 0.669 

Background Stallellcs 

Nonnal Dlslrlbullon Test 

LillieforsTes\Slalislic 0 ,121 

Lilllefors Crl\lcal Value 0 0877 

Dela not Normal at 5% Significance Level 

Asaumlng Normal Dlalrlbullon 

95% UTL with 95% Coverage 5,084 

95% UPL (I) 4,825 

90% Percenlile (Z) 4.429 

95% Parcenlile (z) 4.802 

99% Percentile (z) 5,5 

Gamma Dlatrlbutlon Tes! 

ks1ar 9 442 

Theta Star O 33 

MLEo1Mean 3116 

MLE al Standard Devla11on 1 014 

nuslar 1926 

A-D Test SlalisUc 0 774 

5% A-D Critical Value O 752 

K-S Test Stallsllc 0.0908 

5% K-S Critical Va.lue 0.0889 

Dela not Gamma Distributed et 5% Significance Level 

Assuming Gamma Dlstrlbullon 

90%Percenllle 4,466 

95%Percenlile 4,95 

H'A. P~r!CQIJW. !l.D4'!i 

95% WH Approx. Gamma UPL 4.962 

95% HW Approx Gamma UPL 4.989 

95% WH Approx. Gamma UTL with 95% Coverage 5.315 

95% HWApprox. Gamma UTL with 95% Coverage 5.36 

NumberorDislinclObservatlons 89 

Log-Tranaformed StaUsllc:s 

Minimum 0.215 

Maximum 1 ~708 

Second Largest 1 ~705 

First Quartile 0847 

Median 1053 

Third Quartile 1.313 

Mean 1 084 

SD 0 326 

Log11011ntl P11Cl'ltlu\l(ln Taal 

UMfors 1HI SUIMl.UC 0.07151 

Lllliefors Critlcel Value 0 0877 

Data appear Lognormal at 15% Significance Level 

Assuming Lognormal Dlslrlbullon 

95% UTL wilh 95% Coverage 5 526 

95% UPL(I) 5091 

90%Parcentlle(z) 4488 

95%Percenlile(z) 5052 

99%Percenlile(z) 6307 

Data Distribution Test 

Dale appear Log normal at 5% Significance Level 

Nonpatamelrlc Stallallcs 

l'.H>'l.PDcet11ilit "·72' 
~!. l"dal!lt.lit S..%2.S 

tt• l"aanllit S...4119 

95% UTL with 95% Coverage 5 37 

95% Percenllle Bootstrap UTL with 95% Coverage 5 369 

95% BCA Bootslrap UTL wllh 95% Coverage 5.369 

95%UPL 5.291 

95% Chebyshev UPL 7,605 

Upper Threshold Limit Based upon IQR 5.795 



U
1600124

Cobalt 

General Slatlsllcs 

N11mUMervdd 0.1.1 102 

Number or OlsUnct Detected Data 87 

Tolerance Factor 1.92 

Raw Stallatlca 

Minimum Delecled O 006 

Maximum DDcted o 671 

Mean of Detected O 0536 

SO of Detected O 0889 

Minimum Non-Detect O 005 

Maximum Non-Detect O 005 

Background StaUellcs 

Normal OlslrlbuUon Test with Detected Values Only 

llllleforn Test Slallstlc 0 2961 

5% lllllerors CriUcel Value 0,0919 

Data not Normal at 6% Significance Level 

Assuming Normal Distribution 

OU2 Subslllulion Melhod 

Mean 0,0491 

so 0 0861 

95% UTL 95% Coverage O 214 

95%UPL(t) 0193 

90% PercenUle (z) O 159 

95% Percentile (z) 0,191 

99% Percentlle (z) 0.249 

M.:.~m ~~ood bllrhll .. MlEt lotd!Qd 

Mean 0044 

so 0 091 

S.'U.Ul\.wlll'I ~S:\C'onr•g. 0~1§ 

95%UPL(t) O 196 

90% Percentile (z) O 161 

95% Percentile (z) 0.194 

99% Percentile (z) O 256 

Gamma Dlab1bullon Tnl with Detected Valuu Only 

ksler(blas corrected) 1.029 

Theta Siar 0.0522 

nustar191.3 

A-0 Test Slallstlc 2 893 

5% A-0 Crlllcal Value O 782 

K-S Test Statistic 0.122 

5% K-S Crlllcel Value O 0954 

Date not Gemme Dlab1buted at 5% Significance Laval 

Assuming Gamma Distribution 

Gemma ROS StallsUcs wllh Extrapolated Data 

Mean 0.0489 

Median 0.0251 

SD 0.0862 

kstar0.463 

Thel11 star 0,106 

Nu star 94.42 

95% Percentile ol Chlsquere (2k) 3.655 

90%Percenllle O 134 

95%Percen\lle 0,193 

99%Percenllle 0339 

Number of Detacled Data 93 

Number or Non-Detect Dela 9 

Percent Non-Delecls 8,82% 

Log-lranslonned Statlallce 

MinimumDetected-5116 

MaxlmumDetected-0,399 

MeanofDetected -3469 

SOofDelected 0954 

Minimum Non-Detect -5 298 

Maximum Non-Delaet -5 298 

Lognonnal Olatrlbullon Test wllh Detected Valuae Only 

l.n.tan. TtH 51.11.fiUC 0 °"6 

5% Llllierors Clillcel Value 0,0919 

Data appHr Lognonnal el 5% Significance Leval 

An11m1in9 l.OQnonn•I DiaVUn.1Von 

DU2 Subslilutlon Method 

Meen(LogScale) -3691 

SO(Log Scale) 1.16 

95% UTL 95% Coverage O 231 

95%UPL(t) 0173 

90%Percentile(z) O 11 

95%Percentile(z) 0,168 

99%Percenllle(z) 0,37 

Log ROS Method 

Mean In Original Scale 0.0492 

SO In Oliglnal Scale O 0861 

95% UTL with 95% Coverage 0.217 

BhlSCAUlLllr'llh ts-9.~0.tli 

95% Bootslrep (%) UTL wllh 95% Coverage O 198 

95%UPL(I) 0 164 

90%Percenllle(z) O 106 

95%Percenlile(z) O 159 

99%Percenlile(z) 034 

Data OltlrlbuUon Tut wl1h Detected Values Only 

Dela appear Lognormel al 5% Significance Level 

Nonparametric SlaUstlcs 

Kaplan-Meler (KM) Melhod 

Mean 00494 

so 0.0855 

SE of Mean 0,00851 

95% KM UTL with 95% Coverage 0.214 

95% KM Chebyshev UPL 0.424 

95% KM UPL (I) 0.192 

90%Percenlile(z)0 .159 

95%Percenllle(z) 0,19 

99%Percenllle(z) 0248 

Gamma ROS llmlls with Extrapolated Dale 

95%Wllson Hiiferty (WH)Approx Gamma UPL 0,164 

95% Hawkins Wlxley (HW) Approx Gamma UPL 0,188 

95% WH Approx. Gamma UTL with 95% Coverage O 2 

95% HW Approx Gamma UTL with 95% Coverage O 238 
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Copper 

Generel Statistics 

f'hindi.uof Vdrl o..t. Ut2 

Number or Distinct Detecled Data 56 

"TCl!uuaP•c10tl.A2 

Rawstallsllcs 

Minimum Detected 0,053 

Maximum De!ected 6.03 

MeanorDeleclad 0.375 

SD or Detected 0.813 

Minimum Non-Detect 0,05 

Maximum Non-Detect 0,05 

Background Slallstlcs 

Normal Dlslrlbullon Test with Detecled Values Only 

._.'1H, Tttl S\4ilbti<: 0 !..IG" 

5% Lilliefors Critical Value O 114 

Assuming Normal Dlstrlbullon 

DU2 Subslilution Method 

Mean 0231 

SD 0645 

95% UTL 95% CoveJage 1,469 

95%UPL(t) 1307 

90 % Percentile (Z) 1 057 

95% Percenlile(z) 1291 

99% Percenlile(z) 1.731 

Mu,11,_,m t.bMMJOd' Eltim:ml1tJ•U.E) JMll}oO 

Mean--00708 

SD 0.891 

95% UTL with 95% CoveJage 1,641 

95% UPL(t) 1,416 

90% Percentlle(z) 1,072 

95%Percenlile(z) 1,395 

99% Percenlile (Z) 2 003 

Gamma Dlsb1bullon Test with Detected Veluaa Only 

k ster(bles corrected) 0 805 

Thela Star O 465 

nustar9666 

A-D Test Slalislic 4 43 

5% A-0 Crilical Value 0,788 

tt.S TMI ~•lb.lie 0 .219 

S'li.K~C'11ii=:•1Wh.- D.11 9 

Data not Gamma Dlsb1buted al 5% Significance Level 

Assuming Gamma Dh:itrlbullon 

Gamma ROS SlallsUcs wHh Extrapolaled Data 

Mean 0.22 

Median 0 0685 

SD 0.648 

kslar O 151 

Theta star 1459 

Nu star 3081 

95% Percentile of Chisquare (2k) 1.66 

90% Percentile 0.654 

95%Percenllle 1211 

0:3 PttOintlll-2.125 

Nola: DL/2 Is not a recommended melhod. 

tAJmtm OE OeLM:lll CI nu. t.o 
Number of Non-Datecl Data 42 

Percent Non-Detects 41 ,18% 

Log-transformed Stat11\lcs 

Minimum Detected -2 937 

Maximum Detected 1.797 

Mean of Detected -1 .688 

SDofDelected 1.004 

Minimum Non-Delaet -2 996 

Maximum Non-Detect -2 996 

t.ci .giwnnil 0{1.!riO(ll}On 'THl wilb D•lK!•d \l'.CV•• O.nt)I 

l..ltfff~ Tot11~tnflc: 0. 1-15 

5% Lilliefors Critical Value 0.114 

Data not l..ognormal al 5% Significance Level 

Assuming Lognormel Distribution 

OU2 Subslitution Method 

Mean(LogScale)-2512 

SD (Log Scale) 1 252 

95% UTL 95% Coverage 0 899 

95% UPL(I) 0 655 

90%Percentile(z) 0404 

95% Percentile (z) O 636 

99% Percentile (z) 1494 

Log ROS Method 

Mean in Original Scale O 228 

SO In Orlglnal Scale 0 646 

95% UTL with 95% Coverage 1 326 

95% BCA UTL with 95% Coverage 1 311 

95% Boo\slrap (%) UTL with 95% Coverage 1 311 

95% UPL (I) 0 892 

90% Percenlile (z) O 485 

95% Percentile (z) O 86 

99% Percentile(z) 2511 

Data DlslrlbuUon Tut with Detected Valuea Only 

Dala do not lo11ow 11 Discemable Dislribullon (0 05) 

N'np•1111M1t1k ~llrhtk1 

Kaplan-Meier (KM) Method 

Mean 0 242 

SD 0.638 

SE or Mean 0.0637 

95% KM UTL with 95% Coverage 1.468 

95% KM Chabyshev UPL 3.038 

95% KM UPL (t) 1.307 

90%Percenlile(z) 1.06 

95% Percentile (Z) 1 292 

99% Percgntlla (Z) 1 727 

Gamma ROS Limits with Extrapolated Dala 

95% Wilson Hilferty (WH) Approx Gamma UPL O 855 

95% Hawkins Wlxley (HW) Approx. Gemma UPL 1.014 

95%WHApprox . GammaUTLwith 95%Coverage 1.119 

95% HW Approx_ Gamma UTL with 95%, Coverage 1.426 
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Dl9solved Oxygen 

General Stallsllcs 

Total Number of Observations 399 

Tolerance Factor 1.777 

Raw Stallsl!cs 

Minimum 1-7 

Maximum 9 54 

Second Larges! 9.37 

First Quartile 5 18 

Median 6 

Third Quartile 6,7 

Mean 5934 

Geomebic Mean 5 796 

SD 1219 

Coefficient of Variation O 205 

Skewness -0.131 

Background Stallsllcs 

Normal Distribution Test 

Lllllefors Test Statistic 0 0424 

Lilliefors Critical Value 0 0444 

Data appear Normal al 5% Significance Level 

Assuming Normal Dlstrlbullon 

95% UTL with 95% Coverage 8 1 

95% UPL (I) 7 946 

90% Percentile (z) 7 496 

95% Percentile (z) 7 938 

99% Percentile (z) a 769 

Gamma Distribution Test 

kslar 2136 

Theta Siar 0.278 

MLE of Mean 5 934 

MLE of Standard DeviaUon 1 284 

nu star 17045 

A-0 Test Statistic 3 189 

5% A-D Critical Value O 752 

K-S Test Slatistic 0,0628 

5% K-S Critical Value 0 0451 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

90% Percentile 7,627 

1>51&""""""8-'"1 
99% Percentile 9 321 

95% WH Approx Gamma UPL 8.194 

95% HW Approx. Gamma UPL 8 239 

95% WH Approx Gamma UTL with 95% Coverage 8 396 

95% HW Approx Gamma UTL with 95% Coverage 8.45 

Number of Distinct Observations 252 

Minimum 0,531 

Maximum 2 255 

Second Largest 2 238 

First Quartile 1,645 

Median 1.792 

Third Quartile 1.902 

Mean 1.757 

SD 0 225 

Lognormal Distribution Test 

'URlcfort 'Til!!ll $:1\0alif: 0 0131 

Lilllefors Critical Value 0 0444 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Dlslrlbullon 

95% UTL with 95% Coverage 8.645 

95% UPL (1) 8 403 

90% Percentile (z) 7 733 

95% Percentile (z) 8 391 

99% Percentile (z) 9 782 

Data Dhsb'lbutlon Test 

Data appear Normal at 5% Slgnlncance Level 

Nonparametric StatlsUcs 

90% Percentile 7.254 

95% Percentile 7 982 

99% Percentile 9 ~03 

95% UTL with 95% Coverage 8,07 

95% Percentile Bootstrap UTL with 95% Coverage 8.12 

95% BCA Bootstrap UTL with 95% Coverage 8 075 

95% UPL 8 

95%ChebyshevUPL 11-25 

Upper Threshold Limit Based upon IQR 8,98 
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Fluorlde 

General Statistics 

Total Number or Observations 407 

Tolerance Factor 1.776 

Raw Statistics 

Minimum 0.121 

Maximum 0.688 

Second Largest 0.646 

First Quartile O 221 

Median 027 

Third Quartile 0.336 

Mean 0287 

Geometric Mean 0 273 

SD 00945 

Coefficient of Variation 0,329 

Skewness 1.033 

Background Statistics 

Normal Distribution Test 

Lilliefors Tesl Statistic 0.0901 

Lllliefors Critical Value 0.0439 

Dale not Normal at 5% Slgnmcance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 0.455 

95% UPL (t) 0 443 

90% Percentile (z) O 408 

95% Percentile (Z) 0,443 

99% Percentile (z) O 507 

Gamma Distribution Test 

kslar 10.04 

Theta Slar 0 0286 

MLE of Mean 0 287 

MLE of Standard Deviation 0,0907 

nu star 8173 

A-D Tesl Slatistic 1.248 

5% A-D Critic.al Value 0.754 

K-S Test Statistic 0.0476 

5% K-S Critical Value 0.0449 

Data not Gamma Distributed at 5% Slgnmamce Level 

Assuming Gamma Distribution 

90% Percentile 0,408 

.95% P,IUllo~ ll Q,4~l 

99% Percentile 0,539 

95% WH Approx. Gamma UPL O 451 

95% HW Approx. Gamma UPL o 453 

95% WH Approx. Gamma UTL with 95% Coverage 0.466 

95% HW Approx. Gamma UTL with 95% Coverage 0,469 

Number of Distinct Observations 238 

Log-TranSformed Statistics 

Minimum -2 112 

Maximum --0.374 

Second Largest --0.437 

First Quartile -1 51 

Median -1 309 

Third Quartile -1 092 

Mean -1298 

SD 0315 

Lognormal Distribution Test 

Lilliefors Test Statistic O 0263 

Ulllefors Critical Value 0,0439 

Data appear Log normal at 5% Stgnmcance Lave I 

Assuming Lognormal Distribution 

95% UTL with 95% Coverage 0 478 

95% UPL (t) 0 459 

90% Percentile (z) 0.409 

95% Percentile (z) 0.459 

99% Percentile (z) 0.568 

Data Distribution Test 

Dale appear Lognormel at 5% Significance Level 

Nonparametric Statistics 

90% Percentile 0 414 

95% Percentile 0.472 

99% Percentile 0,574 

95% UTL with 95% Coverage 0 497 

95% Percentile Bootstrap UTL with 95% Coverage 0 497 

95% BCA Bootstrap UTL with 95% Coverage 0 496 

95% UPL 0 48 

95% Chebyshev UPL 0.7 

Upper Threshold Limit Based upon IQR 0,507 
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Ga Ill um 

General Statistics 

Numbero1Valid Dala 102 NumberotDelecled Dala 0 

Number of Dislincl Detecled Dala 0 Number of Non-Delee\ Data 102 

Warning: All observations ere Non-Delecls (NDs), theretore ell sta!lsllcs end eslimales should also be NDs! 

Specifically, sample mean, UCLs, UPLs, and other slalisllcs ere also NDs lying below the largest deleclion llmill 

The Project Team may decide to use a\lerna1lve site specific values lo estimate environmental parameters (e.g., EPC, BTV). 

Theda!a set for variable Galliumwasnol processed! 
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Hardness 

General Statistics 

Total Number of Observations 396 

Tolerance Factor 1,778 

Aaw Statistics 

Minimum 199 

Maximum 70.1 

Second Larges! 63 

First Quartile 39_5 

Median 43 2 

Third Quartile 47.13 

Mean 43 54 

Geometric Mean 43 2 

SD 5.478 

Coefficient of Variation O 126 

Skewness 0 302 

Background Statistics 

Normal Distribution Test 

Lilllefors Test Statistic 0 0401 

Ullierors Cridcal Value O 0445 

Data appear Normal et 5% Slgnttlcance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 53 28 

95% UPL (l) 52.59 

90% Percentile (z) 50,56 

95% Percentile (z) 52 55 

99% Percentile (Z) 56 29 

Gamma Distribution Test 

kslar 623 

Theta Slar O 699 

PdlE~M.un 43So4 

MLE or Standard Deviation 5 516 

nu star 49344 

A-D Test Statistic O 571 

5% A-0 Crltical Value O 752 

K-S Test Slatistic 0,0329 

5% K-S Critical Value O 0453 

Data appear Gamma Dlttrlbuted at 5% Slgnlncance Level 

Assuming Gamma Distribution 

90% Percentile 50,74 

95% Percentile 53 

99% Percentile 57-39 

95% WH Approx. Gamma UPL 53 

95% HW Approx. Gamma UPL 53,07 

95% WH Approx. Gamma UTL with 95% Coverage 53.B 

95% HW Approx Gamma UTL wilh 95% Coverage 53.89 

Number of Distinct Observations 171 

Log-Transformed Statistics 

Minimum 2 991 

Maximum 4.25 

Second Largest 4.143 

First Quartile 3 676 

Median 3,766 

Third Quartile 3 853 

Mean 3 766 

SD 0.128 

l.DWOfm111t Oi'ltrim,nlQn T4t!il 

Lilliefors Test Slatistic O 039 

Lilllefors Critical Value 0 0445 

Data appur Lognormal et 5% Slgnlficanca Level 

Assuming Lognormal Distribution 

95%UTLwith 95%Coverage 54,19 

95% UPL (I) 53,32 

90% Percentile (z) 50 86 

95% Percentile (z) 53 27 

99% Percentile (z) 58.11 

Data Distribution Test 

Data appear Normal et 5% Slgnlncance Level 

Nonparametric Statistics 

90% Percentile 50 95 

95% Percentile 52 33 

99% Percentile 55 61 

95% UTL with 95% Coverage 53.1 

95% Percentile Boolslrap UTL with 95% Coverage 53.03 

95% BCA Bootstrap UTL with 95% Coverage 53.03 

95% UPL 524 

95% Chebyshev UPL 67 45 

Upper Threshold Limit Based upon IOR 58 56 
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Iron 

General staUstlcs 

Nt..ININIOfVl$fDaQ. IDi 

Number of OlsHnct Delee led Dale 11 

T~lu•na F.J.41~ i.;-2 

Raw Stallstlce 

MinilJl!Jm Doe"tocttll 10 

MexlmumDetecled55 

MeenofDelecled 1714 

SD of Detecled 10 56 

Minimum Non-Delaet 10 

Maximum Non-Delaet 10 

Background StaHsllca 

Normal Dlslrlbutlon Teat with D111tec\11d Values Only 

Shapiro Wilk Test Sletlsllcll 604 

5% Shapiro Wilk Crltlcel Value 0,901 

Date not Normal at 5% Significance Level 

A..n.-,min; Ncimr•I Olt•nll~llon 

DL.12SubslllullonMethod 

Mean 7 261 

SD 6514 

95% UTL 95% Coverage 19,77 

95%UPL(t) 1B.13 

90% Percentile (z) 15,61 

95% Percantlle (z) 17.98 

99% Percentlle (z) 22 41 

Maximum Ukellhood Esllmete(MLE) Melhod 

Mean -516 

SD 1627 

95% UTL wllh 95% coverage 26 09 

95%UPL(t) 21 ,99 

90%Percentlle(z) 15,7 

95% Percenllle (z) 21.61 

99% Percentile (z) 32,7 

Gemma Distribution Test with Detected Values Only 

kslsr(biascorrected) 4.113 

Theta Star 4 167 

nu star 1563 

A-D Test Stallstlc 1 985 

5%A-D Crillcal Value O 743 

K-S Tasl Statistic 0.312 

5% K-S Critical Value 0.199 

Data not Gemma Distributed at S% Significance Leval 

Assuming Gemme Distribution 

Gamma ROS Slallsllcs wllh Extrapolated Dela 

Mean 3 222 

Median o 000001 

so 8044 

kstar 0.0769 

Theis star 41 BB 

Nu star 15,7 

SS% Pi•CGinth- cil Chll.QUIRI 421() o.m 

90%Percenllle 7448 

95% Percentile 18,7 

99%Percenllle 58 ,12 

Nola: DU2 Is not a recommended melhod. 

Number of De'9cted Dale 19 

Number of Non-Deled Dela 83 

Percent Non-Detects 81 37% 

t:oa·1f•niro11T1dCl1tWt\lct 

Minimum Oelecled 2 303 

Mlll:afllltr!O...~il.001 

Mean or Detected 2 734 

SD or Oelected O 421 

Minimum Non-Dated 2 303 

Maximum Non-Dated 2 303 

Lognormel Distribution Test with Detected Values Only 

Shapiro Wilk Tesl SlsUsllc 0 787 

5% Shapiro Wilk CrlllcelVelue 0,901 

Dale not Lognormal et 5% Significance Level 

Assuming Lognormal Olsb1butlon 

DU2 Substilullon Method 

Mean (Log Scale) 1 819 

SO(LogScele) 0.475 

95% UTL 95% Coverage 15 34 

95% UPL (t) 13 61 

90%Percentlle(z) 1133 

95% PercenUle (z) 13.46 

99% Percentlle (z) 18.6 

Log ROS Melhod 

Mean In Orlt;1lnal Scale 6,036 

SO In Orlglnel Scala 7 238 

95% UTL with 95% Coverage 24 27 

95% BCA UTL with 95% Coverage 18 

95% Boolslrep (%) UTL with 95% Coverage 25 6 

95% UPL (I) 19 02 

90%Percentile(z) 131 

95% PercanUla (z) 18.6 

99% Percentile (z) 35 91 

Dale DlstrtbuUon Teat with Detected Values Only 

Dale do not fo llow a Dlscamable Dlsb1bullon (0,05) 

Nonparametric Statlellcs 

Kaplan-Maler (KM) Method 

Mean 11.33 

so 5..236 

SE or Mean 0Ji33 

95% KM UTL with 95% Coverage 21_38 

95% KM Chebyshev UPL 34 26 

95% KM UPL (t) 20.06 

90% Percentile (z) 18 04 

95% Percentlle (z) 19.94 

99% Percentile (z) 23 51 

Gamma ROS Limits wllh Extrapolated Dela 

95% Wilson Hilferty (WH) Approx Gamma UPL 10 07 

H% H.1w~· \~IWaV OWfJ APruOK. 01.{ml;I UPL 1.639 

95% WH Approx. Gamma UTL wHh 95% Coverage 14.01 

95% HW Approx Gamma UTL With 95% Coverage 13 32 
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Lead 

General Slaltsttcs 

Ntmibllil! aJV•lld Daa J02 

Number or Distinct Delaclad Data 55 

tibCilJHGll F•ttol 1.92 

Raw S!allsUcs 

Minimum Detected 0,0053 

Maximum Detected 0.125 

Mean of Detected 0.0198 

SD or Delecled 0.0221 

Minimum Non-Dalee\ 0.005 

Maximum Non-Delee\ 0,005 

Background Statistics 

Normal DlsttlbuUon Test wllh Delected Values Only 

l.JQfo11 fiJjl Sa:ftllc 0 m 
5% Lilliefors Crilical Value 0 113 

Data not Normal al 5% Slgnlncance Leval 

Assuming Normal Dlsttlbutlon 

Dt.n Substilullon Melhod 

Mean 00129 

SD 0 .019 

95 "!. UTL 95% Coverage 0,0494 

95%UPL(I) 0,0446 

90% Percentile (z) 0,0373 

~5 P•10tnltlt h~ O,O.Wiil 

99% Percentile (Z) 0,0572 

l.l&VnS.lm l.""1lhciod Eml1m11l4IV.tl.El IMlhod 

Mean 0.00551 

so 0.0263 

95% UTL wilh 95% Coverage 0.056 

95% UPL (l) 0 0494 

90% Percentile (z) O 0392 

95% Percentile (Z) 0 0488 

99% Percenlile (z) O 0667 

Gamma Dlslrlbullon Tes! wllh Detected Values Only 

kslar(biascorrec\ed) 1.618 

Thate Ster 0 0123 

nuster1975 

A-D Test Stalislic 3 063 

5% A-D Critical Value O 767 

K-STestStatisllc O 183 

5% K-S Critical Value 0,116 

Deta not Gamma Dlslrlbuted el 5% Significance Laval 

Aasumlng Gamma Dlstrlbullon 

Gamma ROS Stalislics wilh Exb'apolated Dela 

Mean 0.0119 

Median 0.0072 

SD 0,0196 

kslar 0202 

Thetaslar 00588 

Nu star 41 ,14 

95% Percenlil~ or Chisquare (2k) 2 074 

90% Percentile 0.0359 

95%Percenlile 0_061 

99%Percenlile 0.13 

Nola: DLr.2 Is not a recommended method 

Number or Delecled Data 61 

Number of Non-Detect Dela 41 

Percent Non-Detects 40 20% 

l~4r•n:tf~nn•il Stath!Ua 

MlnlmumDetac!ad-524 

Maximum Detected -2 079 

MeanofDetecled -4 244 

SOofDetecled 0.726 

Mrimum Nc'.ln-0.~ct .S.3~ 

Maximum Non-Detect -5 298 

Lognormal Distribution Tnl with Delecled Values Only 

l.llH'~ Ttl\ISi.tbk 0,111 

5% Lillierors Cnllcal Value 0.113 

Dale appear Lognormal 1115% Significance Leval 

As9Umlng Lognormal Dlsb1bullon 

Dt.n Subslilulion Melhod 

Mean (Log Scale) -4 947 

SD (Log Scala) 1 027 

95% UTL 95% Coverage 0 051 

95% UPL (I) O 0394 

90% Percentile (z) 0 0265 

95%Parcanlila(z) 00385 

99% Percentile {Z) 0 0774 

Log ROS Method 

Mean in Original Scele 0 0129 

SO in Original Scale O 019 

95% UTL Wilh 95% Coverage 0 0598 

95% BCA UTL with 95% Coverage O 076 

95% Bootstrap (%) UTL with 95% Coverage 0 0765 

95% UPL(I) 0 045 

H1' P•runli• W 0r028'1 

95%Parcen\ila(z) 00439 

99%Parcanlile(z) 00945 

Dela Dl!!lrlbutlon Te91 wllh Delectad Values Only 

Data appear Lognormal al 5% Significance Laval 

Nonparametric Stall!!ll<:s 

Kaplan-Maier (KM) Method 

Mean O 014 

SD 0.0184 

SE or Mean 0.00183 

95% KM UTL with 95% Coverage 0.0493 

95% KM Chabyshav UPL 0.0945 

95% KM UPL (t) 0,0446 

90% Percentile (Z) 0,0375 

95% Parcenlile (z) 0,0442 

99% Percenlile (z) O 0567 

Gamma ROS Limits with Exlrapolated Dela 

95% Wilson Hilferty (WH) Approx Gamma UPL o 051 

95% Hawkins W1idey (HW) Approx Gamma UPL 0 0634 

95% WH Approx. Gamma UTL with 95% Coverage 0 0657 

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

Qanaral SlallsUcs 

ro11r Numbtir ot Obtt'v.1b~ 102 

liOl•tu!oe.FilC:Mf Uo:! 

Raw Statistics 

Minimum 18 .9 

Maxlmum30.1 

Second Largest 29 .1 

Firstcuartlla 22 ,83 

Median 242 

Third Quartile 2585 

Mean 24 23 

G4tomttnc: Ml'll'I 14.11 

so 2 27 

f;c•lflQ•rU,Cll V1uialilpn G10l!37 

Skewness O 0672 

Background Stallsllcs 

N'Mll.•I DtstribuUCln t'ut 

LlllleforsTes\Stellsllc O 0406 

Lllllefors Crllfcal Value O 0877 

Data appear Normal at 5% Significance Laval 

Aaaumlng Normal Olstrlbullon 

95% UTL wllh 95% Coverage 28 ,59 

95% UPL (I) 28 02 

90%Percenlile (z) 27 .14 

95% Parcenlile (z) 27 96 

99%Percenlile (z) 29 ,51 

0.rnl'H Df.t.'lril:lu1ia11T1i11 

kslar111 

Theta Star O 218 

MLE or Mean 24 23 

MLE or Slandard Deviation 2 3 

nu star 22642 

A-DTeslSlallsllc 0,159 

.~A-DCIUlc.IJVah.0.75 

K.S T11~ -S.t.t!l\ll(. o,on:.9 
!Ii% 1(..5 Cdtlc:li l VW. O,OH7 

Data appear Gamma Dletrlbuted at 5% Significance Laval 

Assuming Gamma Dletrlbullon 

90% Percentile 27 ,22 

IS.• Pim:t_..,,.,,.2.1,131 

99% Percen\lle 29,9 

95% WH Approx Gamma UPL 28 .15 

95% HWApprox Gamma UPL 28.17 

95% WH Approx Gamma UTL with 95% CovBfage 28 .79 

95% HW Approx. Gamma UTL with 95% Coverage 28 .82 

Number ol Distinct Obseivallons 59 

Log-Transformed Sladsllcs 

Minlmum2,939 

Maxlmum3,405 

Second Largest 3,371 

Flrs\Quartlle 3,128 

Median 3.186 

Third Quartile 3,252 

Mean 3,183 

so 0,0943 

lgignorm11I DIWilt11!k.ni'l'1I 

Lllllelors Test Slallstic 0,0426 

Lllllerors Crlllcal Value 0,0877 

Data appear Lognormal at 5% Significance Laval 

Assuming Lognormal Distribution 

95% UTL wilh 95% Coverage 28 91 

95% UPL (t) 28 23 

90% Percenllle (z) 27 .22 

95% Percentile (z) 28 17 

99% Percentile (z) 30 04 

Dala Dlstrlbullon Test 

Dall appear Normal at 5% Slgnlflcenca Laval 

Nonparametric Sta!lallcs 

90% Percenlile 27,27 

95%Percenllle 27.89 

9S~Pim'lllftllll 29 OS 

95% UTL with 95% Coverage 28.5 

95% Percenllle Boolslrap UTL wllh 95% Coverage 28.49 

95% BCA Boolstrap UTL with 95% Coverage 28 49 

95% UPL 27.9 

95% Chebyshev UPL 34 17 

Upper Threshold Llmll Based upon IQA 30.39 
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Magnealum (mg/L) 

QeneralStallallcs 

Tolel Number of Observations 102 

Tolerance Factor 1 92 

Raw Stallalles 

Minimum 028 

Maxlmum4.19 

Second Largest 4.18 

Flrsl auertlle 2 955 

Medlen 3 22 

Third Quartile 3.528 

Mean 3.199 

GMm•CtilC: Mnn. l _022 

so 0 691 

Coefficient of Variation O 216 

Skewness -2 397 

Background Statistics 

Normal Dlslrlbullon Taal 

IJllllo lll rl THI S.~ftlite 0. 19~ 

Lllllefors Crillcel Value 0,0877 

Data not Normal 111 5% Significance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 4.525 

95% UPL (I) 4,351 

90% Percenllle (z) 4.084 

95% Percenlile (z) 4.336 

99% Percenllle (z) 4.805 

kster 8.715 

Thela Sier 0,367 

MLE of Mean 3.199 

f-'LE 9':S'Llnd11u:I 09vllrto.i , OI~ 

nusler 1778 

A-O T•-•' ~ti11htii: 13.251 

5% A·D Crltlcel Value O 753 

K-S Tesl StatlsUc O 308 

5% K-S Crlllca1 Value 0.0889 

Dela not Gemma Distributed 11t l5% Significance Level 

"-"!lmlrlt OiJTWM Chtrtbl.lllM 

90% Percen\lle 4.642 

GS~ 1'11n!.,.UW '5 ,1&1 

1!19'r. P.ti ttf !IU.'ili 6.242 

95% WH Approx. Gamma UPL 5, 138 

95% HW Approx. Gemme UPL 5,343 

95% WH Approx. Gemme UTL with 95% Coverage 5.507 

95% HW Approx. Gamma UTL with 95% Coverage 5.77 

Number of Distinct Observations 71 

Log-Transformed Slallsllcs 

Mlnlmum-1.273 

Maximum 1.433 

Second Largest 1.43 

FIJStQuertile 1.083 

Median 1.169 

Thlrdauertlle 1261 

Mean 1.106 

SD 0.444 

Lognormel Dlatrlbullon Test 

LllllefoB Test Stellstlc O 354 

Ulllefors CrHlcel Value 0.0877 

Dela not Lognormal al 5% Significance Level 

A11111umlng Lognormel Distribution 

95% UTL wllh 95% Coverage 7 ,088 

95% UPL (I) 6,337 

90% Percenlile (z) 5 338 

96% Percen\lle (z) 6.272 

99% Percentile (z) 8,488 

Date Dlslrlbutlon Test 

Data do not follow a Dlscemable Dlslrlbullon (0,05) 

Nonparamelrlc Statlallcs 

90% Percanl:lle 3,978 

u · pua"~kl 11.0!i 

99% Percenlile 4.179 

95% UTL wllh 95% Coverage 4.1 

95% Percenlile Bootstrap UTL wllh 95% Coverage 4.1 

95% BCA Boolstrap UTL with 95% Coverage 4,09 

95% UPL 4.076 

95% Chebyshev UPL 6 224 

Upper Threshold Llmll Based upon IQA 4-386 

• 
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ManganeH 

GeneralSlatl1llca 

rti.i1r4i""o.JV.ikl~t.. 1CI? 

Number ot DlsUnct Detecled Dale 99 

lir*i..r~F•Clal 1..92' 

Rew StatlsUcs 

Minimum Datac\ad 0,0104 

Maximum Detected 42 2 

MaanorDetecled 1.839 

SD or Deteclad 5.227 

Minimum Non-Detect 0_005 

Maximum Non-Detect 0,005 

BackgroundSlatlsllca 

Normal Dl1trlbuUon Test with Da'8cted Values Only 

LllJti lClflf•1l$11i "ttlci (l..)Sl 

5% Ulllefors CrHlcal Velue O 0882 

Dale not Normal al 6% Slgnlncanca Level 

Assuming Normal Distribution 

DL/2 SubstlluUon Melhod 

Mean 1.821 

SD 5204 

95% UTL 95% COV&f'&ge 11 82 

95% UPL(I) 105 

90% PercenUle (z) 8,491 

95% PercenUle (z) 10 38 

89% Percentile (Z) 13 93 

t.19J!Knuml.i;~ Etim•l•kt>IJ..EI P..~lhod 

Mean 1786 

SD 5.211 

95% UTL with 95% COV8fage 11 79 

95% UPL (l) 10 48 

90% Percentile (z) 8-464 

95% Percentile (Z) 10 36 

99% PercenUle (z) 13.91 

Gamma Distribution Teal wllh Detected Valuea Only 

kster(blescorrected) 0.442 

Theta Siar 4 161 

nuslar 8929 

A-D Test Statrsllc 5,779 

5% A-D Crlllcal Value O 831 

K-S Tes! Statistic O 2 

5% K-S Crlttcal Value 0 095 

Data not Gamma Distributed at 5% Slgntflcance Laval 

Aasumlng Gamma Distribution 

Gamma ROS Statistics with Exlrepoleled Dela 

Mean 1.821 

Medlen 0353 

SD 5 204 

kslar 0.414 

Thela star 4.403 

Nu star 84.37 

95% Percenlile or Chlsquare (2k) 3 397 

&n:.P1t01r.fdii !i,11:;1 

95% PercanUle 7.479 

99% PercenUle 13 41 

Nola: DL/2 ls not a recommended method, 

NPf"bitt ct o.uiruid Du.111 10 t 

Number or Non-Detecl Data 1 

Percenl Non-Detects 0.98% 

l 4Q•lfl.tl'lfo.tt11•d St.1U1b 

MlnlmumDetecled-4566 

Maximum Dataeted 3.742 

Meanor Detected -0.83 

SD or Detected 1-614 

Minimum Non-Detect -5.298 

Maximum Non-Detect -5 298 

Log normal Distribution Test with Detected Values Only 

I lllliefors Test Statlsllc 0 0972 

5% lllllerors Crillcal Value 0,0882 

Olll• nol l ogno1ro111 11.1 a~ !il;ntnc1nc1 lf f'ti l 

Aasumlng Lognormel Dlslrlbullon 

DLJ2 Subslllullon Method 

Mean(Log Scale) -0 881 

SO(Log Scale) 1.685 

95% UTL 95% Coverage 10 54 

95% UPL (l) 6 89 

90% Percentile (z) 3.592 

95% PercanUle (z) 6,625 

99% Percenllle (z) 20,89 

Log ROS Method 

Mean In Original Scale 1.821 

SD In Original Scale 5 204 

95% UTL wllh 95% Coverage 10.2 

95% BCA UTL wllh 95% Coverage 17 43 

95% Bootstrap(%) UTL wllh 95% Coverage 17 43 

95% UPL (I) 6,706 

90% Percentile (z) 3 523 

95% PercenHle (z) 6 ,45 

99% Percentile (z) 20 05 

Dela Distribution Test with Detected Values Only 

Date do not toUow e D~meble Dlslrlbullon (0,05) 

NonparametrlcStallallcs 

Keptan-Meler(KM) Melhod 

Mun 1.821 

SD 5,179 

SE or Mean 0,515 

95%KMUTLwlth 95%Coverege 11.77 

95% KM Chebyshev UPL 24,51 

95% KM UPL (I) 10.46 

90% Percentile (z) 8,458 

95% Percentlle (z) 10.34 

99% Percentile (z) 13.87 

Qemma ROS Llmlla with Extrepolat11d Dita 

95% Wilson Hiiferty (WH) Approx. Gemme UPL 6.877 

9.5"'11ol.i~•'tNb.l'll'J(H'/Yl..AWUGa«AJ•UPL!i,74 1 

95% WH Approx. Gemme UTL wHh 95% Coverage 7 ,362 

95% HW Approx Gamma UTL with 95% Coverage 7 .404 



U
1600124

Molybdenum 

General Stallatlca 

Total Number of Observe lions 102 

Tolerance Factor 1 92 

Raw Statistics 

Minimum 0.743 

Maximum 227 

Second Largest 2.25 

Flrstauartlle 1.033 

Medlen 1.165 

Third Quartile 1.46 

Mean 126 

G11M1 111 tf1c Mf.1111. t U!IS 

so 0_31e 

Coamdenl of Variation 0.252 

Skewness 1,076 

Background Slallallca 

NOi°t'.IHI Ol11flb1.1Uon T•U 

LllHalorsTestSlellstlc 0,183 

LllHefors Critical Value 0,0877 

Oala nol Normal 1115% SlgnUlcance level 

A.1·2o11min!ll Hotmtl DnbJb\.itEo.n 

V5- UH. ~w. 111511 C1).\'tt•Dt l.t7 I 

95% UPL (I) 1,791 

90% Percentila (z) 1,668 

95% PercenUle (z) 1.783 

99%PercenUle(z) 2 

kster 17.13 

Theta Sier 0,0736 

MLE of Mean 1.26 

t.'W,..£.of S!Hdlllrd CM1hllliaft Q,J04 

nuslar 3494 

A-0 Test Statistic 2 262 

5% A-0 Crilical Value O 75 

K-S Test Slallstlc O 157 

5% K-S Crltlcal Value 0.0888 

Data not Gamma Distributed 11 5% Significance Level 

Aaaumlng Gamma Dlab'lbullon 

90% Percenlile 1.663 

I~~' Ptr~Mtlt 1,1~ 

99% Percenllle 2.074 

I!" Vlk ApP-fOA. Qarrvn1 Llf' l 1,602 

!I'S li.W.4p~n:i G.t1Nn1o U'PL 1.10.5 

95% WH Approx, Gemme UTL with 95% Coverage 1.9 

95% HW Approx. Gamma UTL with 95% Coverage 1.906 

Number of Dlsllnct Observations 70 

Minimum -0.297 

Maximum 0,82 

Second largest 0811 

FlrslQuertlle 0,032 

Median 0,153 

Third auartlle O 378 

Mean 0,203 

SD 0 236 

Lognormal Distribution Test 

llllleforsTestStetlsllc 0.142 

lllltafors CrlUcal V11lue 0_0877 

Data not Lognormal at 6% Significance Level 

Asaumlng Lognormal Dlatrlbutlon 

9~.Aii UH.~ 95 C111W.1'1IO i.11.M 

95% UPL (t) 1 814 

90% Percentile (z) 1 656 

95% Percentile (z) 1 804 

99% Percentile (z) 2.119 

Data Distribution Teat 

Dela do not toilow a Dlscemabl• Olalrlbullon (D.06) 

ffll'!IPllP•m•li'l~ 'S~kt,un 

1'0 "•~IMl!i9 l.721 

95% Percentlle 1 866 

99% Percenll1e 2 248 

95% UTL wllh 95% Coverage 2 02 

95% Parcanllle Bootstrap UTL with 95% Coverage 2 018 

95% BCA Bootstrap UTL with 95% Coverage 2.018 

95%UPL 1.879 

85% Chebyshev UPL 2 653 

Upper Threshold limit Based upon IQR 2.101 
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Nick el 

Number ol Velld Data 102 

Number ol Distinct Detected Data 81 

Tolerance Factor 1.92 

RawSlatlstlcs 

General Statistics 

Minimum Detected 0 052 

Maximum Detected 2 68 

Mean ol Detected 0.577 

SDofDetecled 0.595 

Minimum Non-Detect 0.05 

I.ta~"' Non-09ted 0.05 

Number of Detected Dela 89 

Number o1 Non-Detecl Dale 13 

Petainl ~ni-Or..cm l2..751l 

Laig·llu1 ,~nnd !t..r.ltb 

Minimum Delecled -2 957 

Maximum Detected 0986 

Mean or Detected -1 .026 

sooroetecled 1.011 

Minimum Non-Detect -2 996 

Maximum Non-Dated -2 996 

Background Slatlsllcs 

Normal DlstrlbuUon Test With Detected Values Only 

.... lctt, fH! 'SU'itlJc 0 1U Cli 

5% lilliefors Crilical Value 0 0939 

Dela not Normal at 5% Significance Laval 

Aun.ii'N'19 Norm.I Dh!itb\11101'1 

DU2Substitu11onMe1hod 

Mean 0507 

so 0,586 

95% UTL 95% Coverage 1 631 

95%UPL(I) 1484 

90% Percenlile (z) 1257 

95%Percenlile(z) 147 

99%Percenlile(z) 1 869 

t.f'iUJmt.1m l';•lPICIDd Ea~•a.tt.ta.a Mall'lad 

Mean O 461 

SD 0.642 

95% UTL with 95% Coverage 1.693 

95% UPL(t) 1 531 

90%Percenlile(z) 1283 

95% Percentile (z) 1 516 

99% Percentile (z) 1 953 

Gamma Distribution Test with Detected Values Only 

kstar(biascorrected) 1156 

Theta Siar O 499 

nuslar2058 

,a,.a T•'-• sull.Mlc o.s• 
5% A-D Critical Value O 778 

K-S Test Slalisllc O 0953 

5% K-S Critical Value 0 0972 

Data follow Appx. Gamma DlslrlbuUon at 5% Significance Level 

Assuming Gamma Dlelrlbutlon 

Gamma ROS Slalislics wilh Exlrapoleted Dale 

Mean 0.504 

Median 0.297 

SD 0.588 

kstar0.339 

Thelastar L 486 

Nu star 69,15 

95%PercenlileofChisquera(2k) 2,98 

Nole: DL/2 Is not a recommended method 

90%Percentlle 1462 

H • Poron.tt.UU 

"9,._POl'Oll'l tilt .&, tit1 

Lognormal Dlstrlbullon Tesl with Detected Values Only 

LillierorsTestStalislic 0 0491 

5%LlllieforsCri11ca1Value 0.0939 

Dela appear Lognonnal al 5% Significance Level 

Assuming Lognormal Distribution 

DL.12 Subslilulion Method 

Mean(LogScale) -1365 

SD(Log Scale) 1299 

95% UTL 95% Coverage 3 095 

95% UPL (l) 2 23 

90% Percentile (z) 1.35 

95% Parcenlile(z) 2.164 

99%. Percenlile(z) 5244 

Log ROS Method 

MeanlnOriglnelScele 0509 

SD In Original Scale 0. 584 

95% UTL with 95% Coverage 2 84 

95% BCA UTL With 95% Coverage 2.39 

95% Boo1strap (%) UTL with 95% Coverage 2,466 

95% UPL (I) 2 082 

90% Percenlile(z) 1293 

95% Percentile (z) 2 023 

99%Percenlile (z) 4 68 

Data Dlstr1buUon Test wllh Detected Values Only 

Data follow Appr Gemma Dlstribullon at 5% Signmcance Level 

NonparametrlcStallsUcs 

Kaplan-Meier (KM) Method 

Mean 051 

SD 0,58 

SE of Mean 0,0577 

95% KM UTL With 95% Coverage 1,624 

95 % KM Chebyshev UPL 3,05 

95%KMUPL(t) 1,478 

90%Percenlile(z) 1,254 

95% Percenllle (Z) 1.464 

99%Percenlile(Z) 1.859 

Gamma ROS Limits with Extrapolaled Data 

95%, Wilson Hilferty (WH) Approx. Gamma UPL 1.858 

95% Hawkins Wixley (HW) Approx. Gamma UPL 2,309 

95% WH Approx Gamma UTL wi!h 95% Coverage 2 278 

95% HW Approx Gamma UTL with 95% Coverage 2 973 
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Nitrate-Nitrite as Nitrogen 

General Statistics 

Number of Valid Data 412 

Number of Distinct Detected Data 259 

Tolerance Factor 1 775 

Raw Statistics 

Minimum Detected O 0254 

Maximum Detected 0 96 

Mean of Detected O 439 

SD of Detected 0, 194 

Minimum Non-Detect 0 25 

Maximum Non-Detect O 25 

Background Statistics 

Normal Distribution Test with Detected Values Only 

Lilliefors Test Slalistic 0 0786 

5% Lilliefors Critical Value O 0437 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

DU2 Substitution Melhod 

Mean O 438 

SD 0.194 

95% UTL 95% Coverage 0.762 

95% UPL (I) 0 758 

90% Percentile (z) 0.687 

95% Percentile (z) 0.757 

99% Percentile (z) 0 89 

Maximum Likelihood Estimale(MLE) Method 

Mean 0.44 

SD 0.191 

95% UTL with 95% Coverage 0.78 

95% UPL (t) 0,756 

90% Percentile (z) O 685 

95% Percentile (z) 0,755 

99% Percentile (z) 0,865 

Gamma Dislribuijon Test wilh Detected Values Only 

k star (bias corrected) 3,692 

Theta Star O. 119 

nu star 3035 

A-D Tesl Statistic 6 592 

5% A-D Critical Value 0 759 

K-S Test Statistic O 101 

5% K-S Critical Value 0 0449 

Data not Gamma Distribuled at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics with Extrapolated Data 

Mean 0438 

Median 0405 

SD 0 194 

kstar 3662 

Theta star 0 .12 

Nu star 3018 

95% Percentile of Chisquare (2k) 14 54 

Note: DU2 Is not a recommended method 

90% Percentile O 745 

95% Percentile 0 869 

99% Percentile 1,136 

Number of Detected Data 411 

Number of Non-Detect Data 1 

Percent Non-Detects 0 24% 

Log-transformed Statistics 

Minimum Detected -3 673 

Maximum Detected -0 0202 

Mean of Detected -0 965 

SD of Detected 0 617 

Minimum Non-Detect -1 366 

Maximum Non-Detect -1 386 

Lognormal DlstrlbuUon Test with De'8cted Values Only 

Lilliefors Test 5'i1tislic 0.145 

5% Lilliefors Critical Value 0.0437 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitulion Method 

Mean (Log Scale) -0 967 

SD (Log Sc.ale) 0.618 

95% UTL 95% Coverage 1.139 

95% UPL (t) 1.055 

90% Percentile (z) 0.84 

95% Percentile (z) 1.051 

99% Percentile (z) 1 602 

Log ROS Melhod 

Mean in Original Sc.ale O 438 

so in Original Scale o 194 

95% UTL with 95% Coverage 1138 

95% BCA UTL with 95% Coverage 0 786 

95% Bootstrap (%) UTL with 95% Coverage O 786 

95% UPL (1) 1 054 

90% Percentile (z) 0 839 

95% Percentile (z) 1 05 

99% Percentile (z) 1 6 

Data Distribution Test with Detected Values Only 

Data do not follow a Discernable Distribution (0,05) 

Nonparametric SlaUstlcs 

Kaplan-Meier (KM) Method 

Mean 0.438 

so 0,194 

SE of Mean 0 ,00957 

95% KM UTL with 95% Coverage 0,782 

95% KM Chebyshev UPL 1 284 

95% KM UPL (1) 0 758 

90% Percentile (z) 0 686 

95% Percentile (z) O 757 

99% Percentile (z) 0 889 

Gamma ROS Limits with Extrapolated Data 

95% Wilson Hilferty (WH) Approx Gamma UPL O 868 

95% Hawkins Wixley (H\N) Approx. Gamma UPL 0.899 

95% WH Approx Gamma UTL with 95% Coverage 0.913 

95% HW Approx Gamma UTL with 95% Coverage 0.95 
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Oxidation-Reduction Potential 

General Statistics 

Total Number of Observations 367 

Tolerance Factor 1.783 

Raw Statistics 

Minimum -69.3 

Maximum 503.7 

Second Largest 455.8 

First Quartile 78,15 

Median 131,9 

Third Quartile 204.8 

Mean 151.6 

Geometric Mean NIA 

SD 108 

Coefficient or Variation 0.712 

Skewness 0 876 

Number of Distinct Observations 345 

Log-Transformed Statistics 

Log Statistics Not Ava liable 

Log Statistics Nol Avaliable 

Background Statistics 

Normal Distribution Test 

Lilliefors Test Statistic 0 0972 

Lilliefors Critical Value 0 0462 

Data not Normal et 5% Significance Level 

Assuming Normal Distribution 

95% UTL 95% Coverage 344.1 

95% UPL (1) 329,9 

90% Percentile (z) 290 

95% Percentile (z) 329.2 

99% Percentile (z) 402 8 

Gamma Distribution Test 

Gamma Statistics Not Available 

Lognormal Dlstlibutlon Test 

Not Avallable 

Assuming Lognormal Dh1trlbutlon 

Cannot Derive Log-Transformed Statistics 

Data Distribution Test 

Data do not follow a Discemable Distribution (0 05) 

Nonparametric Statistics 

90% Percentile 300 6 

~~191."1 

99% Percentile 4422 

99% Percentile 442 2 

~ 95% Confidence with 95% Coverage UTI.. 403 6 

95% Percentile Bootstrap UTI.. with 95% Coverage 403 2 

95% BCA Bootstrap UTL with 95% Coverage 403 6 

95% UPL 3934 

95% Chabyshev UPL 622 8 

Upper Threshold Llmll Based upon IQR 394,7 



U
1600124

Perchlorate (ug/L) 

General Statistics 

Total Number of Observations 389 

Tolerance Factor 1.779 

Raw Statistics 

Minimum O 123 

Maximum 0468 

Second largest 0 465 

First Quartile 0 277 

Median 0.32 

Third Quartile O 363 

Mean 0 322 

Geometric Mean 0 317 

SD 0 055 

Coefficient of Variation 0 171 

Skewness 0 129 

Background Statistics 

Normal Distribution Test 

lilliefors Test Statistic 0 0557 

Liniefors Critical Value 0 0449 

Data not Normal at 5% Significance level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 0.42 

95%UPl(t) 0.413 

90% Percentile (z) 0 393 

95% Percentile (z) 0.413 

99% Percentile (z) 0 45 

Gamma Distribution Test 

Number of Distinct Observations 179 

log-Transformed Statistics 

Minimum ·2 096 

Maximum -0 759 

Second largest -0 766 

First Quartile -1 284 

Median -1 .139 

Third Quartile -1 .013 

Mean -1 .148 

SD 0 175 

lognormal Distribution Test 

Uliefors Test Statistic 0 0417 

lilliefors Critical Value 0 0449 

Dela appear lognormal at 5% Significance Level 

Assuming lognormal Distribution 

95% UTl with 95% Coverage O 434 

95% UPl (t) 0 424 

90% Percentile (z) 0 397 

95% Percentile (z) 0 424 

99% Percentile (z) 0 477 

Data Distribution Test 

kstar 3326 

Theta Star 0.00969 

MlE or Mean 0,322 

MlE of Standard Deviation 0 0559 

nu star 25877 

Data Follow Appr Gamma Distribution at 5% Significance Level 

A-0 T•M Stitlt.tc. 0.93:9 
5% A·D Critical Value O 752 

K-S Test Statistic 0 0427 

5% K-S Criijcal Value O 0458 

Dal.a follow Appx. Gamma Distribution at 5% Significance Level 

Assuming Gamma DistrlbuUon 

90% Percentile 0 396 

95% Percentile 0.419 

99% Percentile O 466 

95% WH Approx Gamma UPl 0 419 

95% HW Approx. Gamma UPl 0,42 

95% WH Approx Gamma UTl with 95% Coverage 0,428 

95% HW Approx Gamma UTl with 95% Coverage 0.429 

Nonparametric Statistics 

90% Percentile O 4 

95% Percentile 0 413 

99% Percentile o 442 

95% UTl with 95% Coverage 0419 

95% PercenHle Bootstrap UTl with 95% Coverage O 419 

95% BCA Bootstrap UTl with 95% Coverage 0419 

95% UPl 0413 

95% Chebyshev UPl 0 562 

Upper Threshold limit Based upon IQR O 492 
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pH 

General Statistics 

Total Number of Observations 403 

Tolerance Factor 1.n7 

Raw Statistics 

Minimum 6.57 

Maximum a.97 

Second Largest 8 86 

First Quartile 7.66 

Median 7.B9 

Third Quartile a 07 

Mean 7.837 

Geometric Mean 7.829 

SD 0.349 

Coeftident of Variation 0.0445 

Skewness -0 863 

Background Statistics 

Normal Distribution Test 

Lilllefors Test Slatistlc 0 091 

Ulliefors Critical Value O 0441 

Data not Normal at 5% Significance Level 

Anumlni N01m•I Oit.ll lbu'rkin 
95% UTL with 95% Coverage 8 457 

95%UPL(I) B.413 

90% Percentile (z) a 284 

855 P11centio ~;ti l4l' 
99% Percenlile (z) 8 649 

Gamma Dlsb'lbutlon Test 

kslar 490.5 

Theta Siar 0,016 

MLE of Mean 7,837 

MLE of Standard Devlallon 0,354 

nu star 395319 

A-D Tesl Slatlstic 5.627 

5% A-0 Crltical Value 0-751 

K-S Test Statistic 0,0972 

5% K-S Critical Value O 0449 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

--lllot.294 
95'- Po- 8 428 
99"A P4'..!i:en$o t.Ge4 

95% Wt-I Approx, Gamma UPL 8.429 

95% HW Approx. Gamma UPL 8.431 

95% WH Approx Gamma UTL with 95% Coverage 8-475 

95% HW Approx. Gamma UTL with 95% Coverage B-478 

Number of DisUnct Observations 134 

Log-Transformed StaUstletJ 

Minimum 1 883 

Maximum 2 194 

Second Largest 2 182 

First Quartile 2 036 

Median 2066 

Third Quartile 2 088 

Mean 2058 

SD 0,0453 

Lognormal Distribution Test 

Lillietors Test Statistic 0 1 

Ulllefors Critlcal Value 0 0441 

Date not Lognormal at 5% Significance Level 

Assumlng Lognormal Distribution 

95% UTL 'Nlth 95% Coverage B 4B6 

95% UPL (I) 8 437 

90% Percentile (z) 8.297 

95% Percentile (z) 8 435 

99% Percentile (z) 8 7 

Data Distribution Test 

Data do not fOllow a Olscernable Distribution (0,05) 

Nonparametric Statistics 

90% Percentile 8 22 

95% Percentile 8 29 

99% Percentile 8 45 

95% UTL with 95% Coverage 8,35 

95% Percentile Bootstrap UTL with 95% Coverage 8,35 

95% BCA Bootstrap UTL with 95% Coverage 8 328 

95% UPL 8.298 

95% Chebyshev UPL 9,36 

Upper Threshold Limit Based upon IQR 8.685 
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Phosphorus 

NumberorValidDala 102 

Number or Distinct Detecled Data 1 

Gensral Stsllsllcs 

Number of Delecled Data 1 

Number ol Non-Detect Data 101 

Werning: Only one distinct deta value was detected! ProUCL (or any other software) should nol be used on such a dale sell 

II is suggeslsd to U9e eltemalive site spscincvalues determined by lhe Project Team lo estimate anvlronmenlal parameters (e.g., EPC, BTV) 

The dale satforverlable Phosphorus was not processed! 
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Polaaslum(mg/L) 

General Stall!!llce 

Tolel Number of Observations 102 

Tolerance Factor 1.92 

Raw Slall!UCS 

Minimum 1,11 

Maximum 2,95 

Second Largest 2 87 

Flrsl Quarllle 1 .473 

Medlen 1 645 

ThirdQuarlile 1,793 

Mean 1,688 

Geometric Mean 1,66 

SD 0 328 

CoefficlentolVarletlon 0,194 

Skewness 1 67 

Background Slatls\lcs 

Nonna! Dlstrlbullon Tasl 

LillietorsTestStatisllc o 146 

LlllierorsCrillcalValue O 0877 

Dela not Nonn11111t 5% Slgnlncance Level 

Assuming Normal Dlslr1butlon 

95% UTLwlth 95% Coverage 2 318 

95%UPL(I) 2235 

90% Percentile (z) 2 108 

95% Percentile (z) 2 227 

99% Percenli1e (z) 2 451 

Gamma Dlslrlbullon Test 

kslar 2982 

Thela Star 00566 

MLEotMean 1688 

MLE or Standard Deviallon O 309 

nu star 6083 

A-DTestSlallsllc 1 856 

5% A-0 Critical Value O 75 

K-STeslSlallsllc O 117 

5% K-S Critical Value o 0887 

Dela not Gamma Dlsb1buled at 5% Significance Level 

Assuming Gamma Dlstrlbullon 

90%Percenlile 2.094 

95%Percenllle 2226 

99%Percenlile 2.489 

95% WH Approx. Gamma UPL 2 229 

95% HWApprox, Gemma UPL 2 229 

95% WH Approx, Gemme UTL wllh 95% Coverage 2 323 

95% HW Approx, Gamma UTL with 95% Coverage 2 324 

NumberofDlsllnctObservatlons 63 

Log-Transformed StaUstlcs 

Minimum o 104 

Maximum 1082 

Second Largest 1 054 

Flrsl Quartile 0 387 

Median 0498 

Third auarlile O 584 

Mean 0507 

SD 0 177 

Lognorma1Dlstr1buUonTesl 

LilllelorsTestSlalls\ic 0 104 

Lillierors Crilical Value O 0877 

Data not Lognormal at 5% Significance Level 

Ah.l.if1'1'J'lg 'Lo9m:iftr\*f Ohlritii111lli1n 

95~. UTL with 95% Coverage 2 332 

95% UPL (I) 2 23 

90% Percenlile (z) 2 083 

95% Percentile (z) 2 221 

99% Percenlile (z) 2505 

Dela DlslrlbuUon Test 

Data do not follow a Dlacerneble Dlstr1bullon (0,05) 

Nonparametric Slallatlc!I 

90% Percenllle 2 026 

95% Percenllle 2 398 

99% Percen\lle 2 87 

95% UTL with 95% Coverage 2.84 

95% Percentile Boolslrap UTL with 95% Coverage 2.82 

95% BCA Boolslrap UTL with 95% Coverage 2 82 

95% UPL 2.436 

95% Chebyshev UPL 3.125 

Upper Threshold Limil Based upon IOR 2 273 
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Rhenium 

NumberofVelid Data 102 

Number of DlsUnct Detected Data 0 

General Stetl!IUcs 

Number of Detected Dela 0 

Number of Non-Detect Dale 102 

Warn ing: All observallons are Non-Detect:! (NDs), lherafore ell staUsUcs and estimates should also be NDs! 

Speclfically, sample maen, UCLs, UPLs, and other statistics are also NDs lying be low the largest detection llmill 

The Project Team may decide lo use alternative site specific values to esllmale environmental parameters (e_g, EPC, BTV). 

fr11• 1H la H t illr w nalll• Rti6N1Jmw11t not pramuHI 



U
1600124

Rubidium 

Tolal NumberofObsarvallons 102 

Tolerance Factor 1.92 

GeneralStatlsllcs 

Minimum 1.47 

Maximum 6.44 

Second Largest 59 

Firs\ Quartile 2343 

Median 262 

Third Quartile 3.103 

Mean 2.876 

Geometric Mean 2.752 

so 0.951 

CoefficientofVarialion 0.331 

Skewness 1.748 

Background SlaUstlcs 

Normal Distribution Test 

l,.a.io11;Tut S11tislc:0. 1&s: 

LiHierars Critical Value O 0877 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

95% UTL wilh 95% Coverage 4 702 

95%UPL(I) 4462 

90% Percenllle (Z) 4 094 

95% Percentile (z) 4 44 

99% Percentile (z) 5 088 

Gamma Dlstrlbullon Test 

kslar 11,19 

Thele Siar 0257 

MLEofMaan 2876 

MLE al Standard Deviation o 859 

nu star 2284 

A-0 Test Statistic 3 174 

5% A-0 Crlllcal Value O 752 

K'•Sint&i11lt.JJC011.t. 

5% K-S Critical Value O 0889 

Dela not Gamma Olsb1buted al 5% Slgnlncanca Level 

Assuming Gamma Distribution 

90%Parcenllla 4 017 

95% Percentile 4 42 

99% Percenllle 5 242 

95% WH Approx. Gamma UPL 4.425 

95% HW Approx Gamma UPL 4 425 

95% WH Approx Gamma UTL with 95% Coverage 4 717 

95% HW Approx Gamma UTL wi1h 95% coverage 4 725 

NumberororslinclObservalions 80 

Log-Transformed SlaUs\lc:s 

Minimum 0385 

Maximum 1863 

Second Largest 1.775 

FirsLQuartile O 851 

Median 0.963 

Third Quartile 1.132 

Mean 1,012 

SD 0 286 

Lognormal Distribution Test 

LilllerarsTestSlalislic O 118 

LilllerorsCrUlcalValue O 0877 

Data not Lognormal al 5% Significance Level 

AHumlng Lognormal Dlsb1buUon 

95% UTL wllh 95% Coverage 4 763 

95% UPL(L) 4 432 

90% Percentile (z) 3 968 

95% Percentile (z) 4.402 

99% Percentile (z) 5 349 

Pala Distribution Test 

Date do not follow a Dlscemable Dlstrlbullon (0 05) 

NonparametrleStallsllcs 

""fl••amlillo 4..Q.11 

95% Percentile 5 .035 

99%Percenllle 5898 

95% UTL with 95% Coverage 5.69 

95% Percentile Boolslrap UTL with 95% Coverage 5.685 

95 % BCA Boolstrap UTL wilh 95% Coverage 5.685 

95% UPL 5 049 

95% Chebyshev UPL 7 041 

Upper Threshold Llmil Based upon IQR 4 .243 
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se .. nlum 

General Statlsllc11 

Tolal NumberofObsarvallons 102 

Tolerance Faclor 1.92 

RawstatlaUca 

Minimum 0,113 

Maximum 0,783 

Sacond Largasl 0,708 

First Quartile 0.303 

Median 0.369 

Third Quartile 0.448 

Mean 0_391 

OlllD!Dtfile:Ui!&.11 0..'31"2 

SD 0.125 

Coefficient ol Variation O 319 

Skewness 0,745 

Background Statlallca 

Normal Distribution THt 

Lllllafors Test Stallsllc 0.0946 

Ulllefors Critical Value 0,0877 

Data not Normal at 5% Slgnlncemce Level 

A1111umlng Normal Dlslrtbutlon 

95% UTL with 95% Coverage O 631 

95%UPL(I) 0,599 

90% Parcenllle (Z) 0.551 

95% Percenllle (z) 0,696 

99% Percentile (z) 0,681 

Gamma Distribution THI 

ksler 9,959 

Theta Sier 0,0393 

MLE of Mean 0,391 

lil\.E. Of SLlll'll11fV tnh'IADC!r'I 0~12" 

nu star 2032 

A-D Test Slellsllc 0 672 

5% A-D Crillcel Value O 752 

K~ 1•1\ ~Ud~ 0-0H 

5% K-S Crlllcal Value 0.0889 

Data 1pp•u Gamma Dletrlbuted at 6% Significance Level 

Assuming Gamma Dlstrlbullon 

90% Percenllle O 556 

'H% P111f0All le 0 .SS.S 

99% PercenUle 0,736 

95% WH Approx. Gemme UPL 0 ,616 

95% HW Approx. Gemme UPL 0,62 

95% WH Approx. Gemme UTL with 95% Coverage 0.659 

95% HWApprox. Gemme UTL wllh 95% Coverage 0.665 

Number of Dlsllncl Observellons 91 

Log-Transformed Statlstlca 

Minimum -2.18 

Mexlmum-0245 

Second Largest -0,345 

FlrstQuertlle -1196 

Median -0997 

ltt.lld Du11i""- ..o ao..i 
Mean -0988 

SD 0,319 

Lici;11orrn1 1 DC11tlbu~nr11sl 

Lilllefors Test Statistic O 0512 

Lllllerors Crillcal Value 0,0877 

Data appHr Lognormal et 6% Significance Leval 

Assuming Lognormal Dlatrlbutlon 

95% UTL with 95% Coverage 0,688 

95% UPL (I) 0.634 

90% Percenllle (z) 0,561 

95% Percentile (z) 0,63 

99% Percentile (z) 0,783 

De'8DlstrlbutlonTeat 

Data appear Gamma Distributed at 6% Significance Level 

Nonpar1metrlcStall11t1ca 

90% PercenHle 0,678 

95% Percentlle 0,607 

IJ!JK Porm'11llli 0 .71;'11 

95% UTL with 95% Coverage 0,679 

95% PerCilnllle Bootslrep UTL with 95% Coverage 0,676 

95% BCA Boolslrep UTL wllh 95% Coverage O 676 

96% UPL 0,622 

95% Chebyshev UPL 0,937 

Upper Threshold Llmll Based upon IOR O 665 
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Stllcon Dioxide (mg/L) 

Generel Stetlsllcs 

Total NumberofObservallons 102 

TlffJanc. F.-cfr::iJ 1..9l 

Raw StallsUcs 

Minimum 42.6 

Maximum 86 

Second Largest 86 

First Quartile 689 

Median 729 

Third Quartile 758 

Mean 7116 

Geometric Mean 70 56 

so 8399 

CoefficientofVarlallon O 118 

Skewness -2 ODS 

Background Sletlstlce 

Normal Dlatrlbutlon Test 

Lnllefors Test S\allsllc 0 202 

LllUefors Critical Value 0,0877 

Date not Normal at 5% Slgnlncance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 87 29 

95% UPL (I) 85 17 

90% Percenllle (z) 81 92 

95% Percentile (z) 84,98 

99% Percentile (z) 90,7 

Gamma Dlstrlbullon Teat 

ksler 5729 

Theta Ster 1 242 

MLE of Mean 71.16 

MLE of Standard Devlellon 9 402 

nu star 11687 

A-0 Test Stallstlc 8 603 

5% A-D Crillcal Value 0.75 

K-S Test Statistic O 231 

5% K-S Crlllcal Value O 0887 

Date not Gamma Distributed el 5% Significance Level 

'.Aa1 1,,1 mlflig ai.mma Dbrili1.1t1on 

90%Percentile 8344 

95%Percentlle 87,3 

99%Percentile 9484 

95% WH Approx. Gamma UPL 87.38 

95% HWApprox_ Gamma UPL 87.73 

95% WH Approx Gemme UTL with 95% Coverage 90.1 

95% HW Approx. Gamma UTL with 95% Coverage 90 54 

Number of Distinct Observations 50 

Minimum3.752 

Maximum 4.454 

Second Lergesl 4.454 

First Quartile 4 233 

Medlen 4289 

Third Quarllle 4.328 

Mean 4256 

SD 0.138 

Lognormel Dlelrlbutlon Test 

Lllllefors Test Statistic O 246 

LHllefors Crlllcal Value O 0877 

Dela not Lognormal at 6% Slgnmcance Level 

Assuming Lognormal Dlsb"lbullon 

95% UTL wllh 95% Coverage 92 05 

95% UPL (t) 88 89 

90% Percentile (z) 84 26 

95% Percentile (z) 88 6 

99% Percentile (z) 97 37 

Dat11DlstrlbutlonTesl 

Data do not follow a Dhu:emable Dlstrtbullon (0.06) 

Nonparametric Statistics 

90% PercenHle 77 ,9 

95%Percenllle 79.B 

99tt. P-.rtat1tlle 8.s..M 

95% UTL with 95% Coverage 85 

95% Percenlile Bootstrap UTL with 95% Coverage 84 77 

95% BCA Bootstrap UTL with 95% Coverage 80 5 

95% UPL 80.23 

95% Chebyshev UPL 108 

Upper Threshold Limit Based upon IQR 86.15 
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Sliver 

General Sletlsllcs 

NumberorVaHd Data 102 Number or Detected Data 2 

Number of Distinct Detected Dale 2 NumberofNon-DetecLDala 100 

Warning: Data set has only 2 Detected Values, 

This Is not enough to compute meanlngful and reliable test stallsllcs and estimates 

No statlsllcswlllbe produced! 

Raw StallsUcs 

Tolerance Factor 1_92 

~itr"'111i Oal« ttd a_0053 

Maximum Detected O 0109 

MeanorDelected 00081 

SD ol Detec\ed 0 00396 

Minimum Non-Detect O 005 

MaKimum Non-Detect O 005 

Log-transfonned Sletlsllcs 

Muliln\IJl'Tll D•lkltd ..S:2" 

Maximum Detected -4 519 

Meen of Detected -4 88 

SD of Delec!ed 0 51 

Minimum Non-Detect -5 298 

Maximum Non-Delaet -5 298 

Warning: Data sel has only 2 Distinct Detected Valu09 

This may not be adequate enough to compute maanlngful and relleble lest stallstlcs end estlmeles 

The Project Team may decide lo use alternative site specific values to estimate env1ronmental parameters (e g , EPC, BTV). 

Unless Dela Quality Objectives (DQOs) have bHn met, It Is suggested lo collect addltlonal obseniatlons, 

The number of detected dala may not be adequate enough to perform GOF las1s, bootstrap, and ROS melhods 

Those methods will re tum a 'NIA' value on your output display! 

It Is necessary to have 4 or more Distinct Values for boolslrap methods 

However, resulle obtained using 4 lo 9 dlsllnct values may not be reliable. 

U Is recommended to have 10 to 15 or more obseniatlons lor accurate and meaningful results and estimates. 

Background Stallsllcs 

Nonnal Dlslrlbutlon Test with Detected ValuH Only 

Shapiro Wilk Tes! Statistic NIA 

5% Shapiro Wilk Critical Value NIA 

Dela not Normal al 5% Slgnlncanca Level 

Assuming Normal Distribution 

OU2 Subslilutlon Method 

Mean 000261 

so 0 00087411 

95% UTL 95% Coverage 0 00429 

95% UPL (l) 0 00407 

90% Percentile (z) O 00373 

015'!!1. Ptrc.1n.ta Id 'D ,OMO!o 

99% Percentile (z) O 00464 

Maximum Likelihood Eslimale(MLE) Melhod NIA 

Gamma Dlsb1bullon Test wllh Detected Values Only 

k star (bias corrected) N!A 

Thate Siar NIA 

nuslar NIA 

A-0 Tasl Statistic NIA 

5% A-0 Crilical Value NIA 

K-S Tes\ Sletislic NIA 

5% K-S Critical Value NIA 

Data not Gamma Dlsb1buled al 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Slalislics with EKtrapolaled Dala 

Mean NIA 

Median N!A 

SO NIA 

ksler NIA 

Thelaslar NIA 

Nustar NIA 

95% Parcenllla ol Chlsquare (2k) NIA 

90% Percentile NIA 

95% Percentile NIA 

99% Percentile NIA 

Lognonnal Distribution Teat wUh Detected Values Only 

Shapiro Wiik Test Stetlstic NIA 

5% Shapiro Wilk Crillcal Value NIA 

Dela not Lognonnal al 5% Significance Level 

Aaaumlng Lognonnal Olab1butlon 

DU2 Substilullon Melhod 

Mean (Log Scale) -5 97 

SD (Log Scale) 0 163 

95% UTL 95 'ro Coverage 0 00349 

95% UPL (t) 0 00335 

90% Percentile (z) 0 00315 

95% Percentile (z) O 00334 

99% Percentile (z) 0.00373 

Log ROS Method 

Mean In Orlglnal Scele 

SO In Orlglnal Scele 

Mean in Log Scale 

SO In Log Scale 

95% UTL 95% Coverege 

95% UPL(t) 

90%Percenlile(z) 

95%Percenlile(z) 

99%Parcentile(z) 

Date Distribution Test with Detected Values Only 

Dela do not rollow a Discemable Distribution (0 05) 

Nonparametric Statistics 

Kaplan-Maier (KM) Melhod 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Mean 000535 

SD 0 00055176 

SE ol Mean 7.7262E-05 

95% KM UTL wilh 95% Coverage 0 00641 

95% KM Chebyshev UPL 0 00777 

95% KM UPL (l) 0 00628 

to'Ki P+reion ... ltl a,00606 
95% Percentile (z) 0 00626 

99% Percentile (z) O 00664 

Gamma ROS Limits with Extrapolated Dela 

95% Wilson Hilferty (WH) Approx Gemma UPL NIA 

95% Hawkins Wixley (HW) Approx Gemma UPL NIA 

95% \'VH Approx , Gamma UTL wilh 95% Coverage NIA 

95% HW Approx Gamma UTL with 95% Coverage NIA 
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Sodium (mg/L) 

General Slatlsllcs 

T1:11.arN11nlff1 al DIHDNlllenJ 102 

Tdtl41P'IOl-F•ctor 1,o:r 

Raw Statistics 

Mlnlmum955 

Maximum 169 

Second Larges! 169 

FirslQuartile 1043 

Median 109 

ThlrdQuartlle 115 

Mean 1122 

GOGn111nc1'ik111n 11 ,u 

SD 1.445 

CoeffldentolVariallon O 129 

Skewness 2.514 

Background Slallatlca 

Normal Dlatrlbutlon Test 

LHllerorsTestSlallsllc 022 

Lllllefors Crlllcat Value 0,0877 

Cata not Normal at 5% Slgnlncanca Laval 

Assuming Normal Distribution 

95% UTL wilh 95% Coverage 13 99 

95% UPL (I) 13 63 

90% ParcenHle (z) 13 07 

95% Percenlile (z) 13.59 

99% PercenHle (z) 14.58 

Gamma Dletrlbullon Teet 

kstar 6992 

Theta Sier 0-16 

MLEofMean 11.22 

MlE.6fSlllfJUdtki~~I t..lU 

nusler 14264 

A-D Tes! Statistic 6.885 

5% A-D Critical Value 0,75 

K-S Test Slatlsllc 0.206 

5% K-S Crillcal Value 0.0887 

Cata not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

90% Percentile 12.97 

t!lo'M. Pttt!uWle l:lAI 

99% Percentile 14.57 

95% WH Approx Gamma UPL 13.52 

95% HWApprox Gamma UPL 13.51 

95% WH Approx. Gamma UTL wilh 95% Coverage 13.9 

95% HWApprox. Gemme UTL wllh 95% Coverage 13.89 

Number of Distinct Obsarvallons 37 

Log-Transfonned StaUsllcs 

Minimum 2 257 

Maximum 2 827 

Second Larges! 2 827 

Firstauartlle 2344 

Median 2,389 

Third Quartile 2 442 

Mean 2-41 

SD 0.114 

Lognormal Distribution Test 

l.mim!l)fl.TH1$tltlt.»c.:Q ! !ill 

Ll111efors Crlllcal Value 0,0877 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL with 95% ·coverage 13 86 

95% UPL (t) 13.47 

90% Percenlile (z) 12 89 

95% Percenllle (z) 13.43 

99% Percenllle (z) 14.52 

Data Distribution Test 

Dela do not follow a Dlscemable Distribution (0,05) 

Nonparametric Slallallcs 

001iiP•~1i.t!I 

95%Percenllle 14_1 

9'§')1.h!(lilllil916.i 

95% UTL with 95% Coverage 16 8 

95% PercentHe Boolslrap UTL wilh 95% Coverage 16 79 

95% BCA Bootstrap UTL wllh 95% Coverage 16.5 

95% UPL 14.53 

95% Chebyshev UPL 17 .55 

Upper Threshold Limit Based upon IOR 13.11 
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Specific Conductance 

General Stallstlcs 

Total Number or Observations 395 

Tolerance Factor 1 778 

Raw Statistics 

Minimum 98 

Maximum 200 

Second Largesl 199 

First Quartile 124 

Median 132 

Third Quartile 144 

Mean 135 8 

Geometric Mean 134 7 

SD 18 

Coefficient or Variation 0 133 

Skewness O 92 

Background Statistics 

Normal DlstrlbuUon Test 

Lillierors Test Statistic o 0983 

Lilliefors Critical Value 0 0446 

Dala not Normal al 5% Significance Level 

Assuming Normal Distribution 

95% UTL with 95% Coverage 167.8 

95% UPL (t) 165,5 

90% Percentile (z) 158.9 

95% Percentile (z) 165.4 

99% Percentile (z) 177 .7 

Gamma Dlstrlbullon Test 

kstar 5981 

Thela Star 2 271 

MLE of Mean 135 8 

MLE of Standard Deviation 17 56 

nu slar 47252 

A-D Test Statistic 4 781 

5% A-D Critical Value 0.752 

K-S Test Statistic 0.0832 

5% K-S Critical Value 0.0454 

Data not Gamma Distributed al 5% Slgnlncanca Level 

Assuming Gamma Dlstrlbullon 

90% Percentile 158 7 

QS4 PetcM\lf 16S,9 

99% Percentile 180 

95% WH Approx. Gamma UPL 166 

95% HW Approx. Gamma UPL 166 

95% WH Approx Gamma UTL with 95% Coverage 168 5 

95% HW Approx Gamma UTL with 95% Coverage 168.6 

Number of Distincl Observations 104 

Minimum 4 585 

Maximum 5 298 

Second Largesl 5 293 

First Quartile 4 82 

Median 4 883 

Third Quartile 4 97 

Mean 4.903 

so 0 128 

Lognormal Distribution Test 

l.Atktt Tr.n Stnaac: 0.0786 

Uliefors Critical Value 0 0446 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal DlstribuUon 

95% UTL with 95% Coverage 169 

95% UPL (t) 166 3 

90% Percentile (z) 158 7 

95% Percentile (z) 166 2 

99% Percentile (z) 181 3 

Data DlstrlbuUon Test 

Data do not follow a Dlscernable Distribution (0.05) 

Nonparametric Statislics 

90% Percentile 163 2 

95% Percentile 174 

99% Percentile 186 2 

95% UTL with 95% Coverage 178 

95% Percentile Boolstrap UTL with 95% Coverage 176 6 

95% BCA Bootstrap UTL with 95% Coverage 174 6 

95% UPL 174 

95% Chebyshev UPL 214.4 

Upper Threshold Limit Based upon IQR 174 
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Strontium 

General Statlellcs 

Total NumberofObservallons 102 

Tol•JHC* FlefM t}ll 

Raw Statistics 

Minimum 37.6 

Maximum 165 

Second Largest 162 

First Quartile 44 .28 

Median 47.5 

Third Quartile 51.7 

Mean 5185 

OtMl•lrlc:~ ·l!J . 72-

SD 20 86 

Coefficient or Variation O 402 

Skewness 4.46 

Background Stallallcs 

Normal Dlslrlbullon Test 

1. lftlrt,Dm T••• Sllit."11.o 0:331 

LilllerorsCrlllcalValue 0,0877 

Dalli not Normal al 5% Slgnlncanca Leval 

Aesumlng Normal Dlatrlbullon 

95% UTL with 95% Coverage 91,91 

95%UPL(l) 8665 

90% Percentile (z) 78 ,58 

95% Percentile (z) 86,16 

99% Percenlile (z) 100.4 

Gamma Dlalrlbutlon THt 

kstar 11.76 

ThelaSlar 4 41 

MLE of Mean 51 85 

MLE or Standard Devlellon 15.12 

nuslar 2398 

A·Cl l••l !Ri\ ltl!lc l:i. IG 

5%A-DCrillcalVelue 0,752 

K-S Tes! Statistic O 278 

5% K-S Crlllcal Value 0 0889 

Data not Gemme Dlsb1bulad at 5% Significance Leval 

AnurriJn111 Q.amn11 Dh . .,lln1Uart 

90% Percenllle 71 92 

95 P" ... CJlntil 71.H 

99-!L PtJaii'f- l l.33 

95% WH Approx.. Gemma UPL 78,68 

95% HWApprox. Gamma UPL 77.81 

95% WH Approx. Gamma UTL wllh 95% Coverage 83 ,74 

95% HW Approx. Gemme UTL wllh 95% COV64"&ge 82.83 

Number ol Distinct Observallons 81 

Minimum 3.627 

Maximum 5.106 

Second Largest 5.088 

Firsl Quartile 3,79 

Median 3.861 

Third Quartile 3,945 

Mean 3 906 

SD 025 

Loan~rmlOl:t1rft11111:1on THI 

LilUefors Test Sta\lsllc 0 243 

LHllefors Critical Value 0,0877 

Data not Lognormal 1115% Slgnlflcsnce Laval 

A1111umlng Lognormal Dlab1butlon 

95% UTL with 95% Coverage BO 29 

95% UPL (I) 75 39 

90% Percentile (z) 68.46 

95% Percentile (Z) 74 95 

99% Percenllle (Z) 88 85 

Data Dlalrlbutlon Teat 

O•t.11 cto not roto~ 111 Ohc1rHC1l1 DJ•lt11:rul:l r:Jll (0.0S) 

Nonparemalrlc Statistics 

90% Percenllle 56 26 

95% Percentile 59,69 

99% Percan\lle 161.B 

95% UTL wllh 95% Coverage 139 

95% Percenllle Bootslrep UTL with 95% Coverage 138 9 

95% BCA Boolslrep UTL with 95% Coverage 136 

95% UPL 62.42 

95% Chebyshev UPL 143.2 

Upper Threshold Llmll Based upon IQR 62.84 
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Sulfate 

General Statistics 

Total Number or Observations 407 

Tolerance Factor 1.776 

Raw Statistics 

Minimum 137 

Maximum 7.89 

Second Largest 7.86 

First QuarUle 2 05 

Median 269 

Third Quartile 3 405 

Mean 2 946 

Geometric Mean 2-76 

so 1.173 

Coefficient or Variation 0,398 

Skewness 1_642 

Background Sletlstlcs 

Normal Distribution Test 

LilllefOrs Test Statistic 0 133 

Ulliefors Critical Value O 0439 

Data not Normal at 5% Significance Level 

Assuming Normal Dlsb'fbutlon 

95% UTL with 95% Coverage 5,03 

95% UPL (I) 4.883 

90% Percentile (z) 4 45 

95% Percentile (Z) 4 876 

99% Percentile (z) 5 675 

Gamma Dlsb'lbutlon Test 

kstar 7.771 

Theta Star 0 379 

MLE of Mean 2 946 

MLE of Standard DeviaUon 1.057 

nu star 6326 

A-0 Test Statistic 6,782 

5% A-D Critical Value 0,755 

K-S Test Statistic 0,0808 

5% K-S Critical Value 0.0449 

Data not Gamma Distributed al 5% Significance Level 

Assuming Gamma Dlsb'lbution 

90% Percentile 4.356 

95% Percentile 4.872 

99% Percentile 5 943 

95% WH Approx. Gamma UPL 4.867 

95% HW Approx Gamma UPL 4 873 

95% WH Approx Gamma UTL with 95% Coverage 5,053 

95% HW Approx. Gamma UTL with 95% Coverage 5,067 

Number of Distinct Observations 226 

Minimum O 315 

Maximum 2 066 

Second Largest 2.062 

First Quartile 0.718 

Median 0,99 

Third Quartile 1 225 

Mean 1 015 

so 0.349 

Lognormal Distribution Test 

Lilllefors Test Statistic 0.0732 

Lilliefors Critical Value 0.0439 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL with 95% Coverage 5 129 

95% UPL (I) 4 909 

90% Percentile (z) 4.316 

95% Percentile (z) 4.9 

99% Percentile (z) 6.214 

Data Dlsb'lbutlon Test 

Data do not follow a Dlscernable Distribution (0.05) 

Nonparl!lmetrlc Statistics 

90% Percentile 4.488 

95% Percentile 5.072 

99% Percentile 7 169 

95% UTL with 95% Coverage 5 84 

95% Percentile Bootstrap UTL with 95% Coverage 5,807 

95% BCA Bootstrap UTL with 95% Coverage 5 842 

95% UPL 5,09 

95% Chebyshev UPL 8 066 

Upper Threshold Limit Based upon IQR 5 438 



U
1600124

Tellurium 

0 

Number of Valid Dala 102 

Number or Distinct Detected Data 0 

General Statistics 

Number or Delected Data 0 

Number or Non-Detecl Dala 102 

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs! 

Specirically, sample mean, UCLs, UPLs, and other slalislics are also NDs lying below lhe largest de\eclion limill 

The Project Team may decide lo use allernalive sile speciric va lu es to eslima\e environmenta l parameters (e g., EPC, BTV) 

The data sat1or variable Tellurium was no\ processed! 
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Temperature 

General Statistics 

Tolal Number of Observations 400 

Tolerance Factor 1.777 

Raw StaHstlcs 

Minimum 15.9 

Maximum 24. 78 

Second Largest 24 64 

First Quartile 20,34 

Median 21 35 

Third Quartile 22 07 

Mean 21.17 

Geometric Mean 21 .12 

SD 1.464 

Coefficienl of Varlafon 0_0692 

Skewness -0,483 

Background Sl&tistics 

NGtmll OKtll:lutlcm Tn l 

Uliefors Test Slatistic 0,0652 

Ulliefors Critical Value O 0443 

Data not Normal at 5% Slgntficance Level 

Assuming Normal Dlslrlbutlon 

95% UTL with 95% Coverage 23 77 

95% UPL (I) 23 59 

90% Percentile (z) 23 05 

95% Percentile (z) 23 58 

99% Percentile (z) 24,58 

kstar 201.9 

Theta Siar 0.105 

MLE of Mean 21 17 

MLE of Standard Deviation 1.49 

nu star 161519 

A-D Test Statistic 3 152 

5% A-D Critical Value 0 751 

K-S Test Statistic 0 0748 

5% K-S Crltical Value o 0451 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Dlslrlbutlon 

90'llii~~l•23. 1 

9S~ PRrCentla .23.B~ 

99% Percentile 24 79 

95% WH Approx. Gamma UPL 23.69 

95% HW Approx Gamma UPL 23 7 

95% WH Approx. Gamma UTL with 95% Coverage 23.89 

95% HW Approx Gamma UTL with 95% Coverage 23.9 

Number of Distinct Observations 260 

Log-Transformed Stahtlcs 

Minimum 2.766 

Maximum 3.21 

Second Largest 3.204 

Flrst Quartile 3.013 

Median 3 061 

Third Quartile 3 094 

Mean 3,05 

SD 0.0708 

Lognorma1 Distribution Test 

Ulllefors Test Statistic 0.0795 

Lilliefors Critlcal Value O 0443 

Data not Lognormal al 5% Significance Level 

Assuming Lognormal Distribution 

95% UTL with 95% Coverage 23.95 

95% UPL (I) 23.74 

90% Percentile (z) 23,13 

95% Percentile (z) 23 ,73 

99% Percentile (z) 24.9 

Data Dlslrlbutlon Test 

Data do not follow a Dlscemeble Dlslributlon (0.05) 

Nonparametric Statistics 

90% Percentile 22 91 

95% Percentile 23 4 

99% Percentile 24 3 

95% UTL with 95% Coverage 23.69 

95% Percentile Bootstrap UTL with 95% Coverage 23 69 

95% BCA Boolstrap UTL with 95% Coverage 23,69 

95%UPL 2341 

95% Chebyshev UPL 27.56 

Upper Threshold Umlt Based upon IOR 24.67 
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Thallium 

Q11naral Stat11llc1 

Nlilmtlor Or"Jdd Oiib 102 

Number or Distinct Delected Dale 46 

Tolerance Faclor 1.92 

Raw SlallsUcs 

Minimum Delecled O 001 

Maximum Delected 0,0155 

Mean of Delected o 00456 

SD ol Detected 0 00339 

Minimum Non-Delaet 0.001 

Maximum Non-Detect 0.001 

Background Statistics 

Normal DlstrlbuUon Tesl wllh Detected Values On!y 

UlllaforsTes\Slalisllc 0 147 

5% Lilllerors Critical Value 0, 104 

Oala not Normal at 5% Significance Level 

Aseumlng Normal Distribution 

OU2 Sut1 .. u11u 1lo n. M111t1~ 

Mean 0,00336 

SD 0,00339 

95% UTL 95% Coverage 0.00988 

95% UPL (I) 0.00902 

90% Percentile (z) 0,00771 

!g51$ ~.nm.. tu O.Q0194 

99% Percentile (z) 0.0113 

,,._.~ml ..til\l:lielod &tlma.l.l(Mli;IMA!had 

Mean 0,00267 

SD 0,00424 

95% UTL With 95% COV&fage 0,0108 

95% UPL (I) 0,00975 

OO'l\ Po~.n.lil• m a.00111 

!f!.l:i.~OJCatllile4d;O.Oi1iHJ.! 

~ PllfC*'.nt8 Id 0.01.1.s 

Gamma Dl1b1bullon Test with Detected Valuea Only 

Number of Detected Data 72 

Number of Non-Delaet Data 30 

Percent Non-Detects 29 41% 

\..ct·l•H•r.a1mac1 s11uaui::a 

t.~m Ot,ld84 "3.901 

Maximum Detected -4.167 

Mean of Detected -5,634 

SD of Delected O 703 

Minimum Non-Detecl -6,908 

MaXlmum Non-Detecl -6.908 

lognormal Dlslrlbutlon Test wllh Detected Valuaa Only 

LilllaforsTes!Statls\lc 00747 

5% Llllierors Crillcal Value O 104 

Data appear Lognonnal at 5o/• Significance Laval 

Aasumlng Lognormal Dlab1bullon 

DUZ StJbillltubon M•UliW 

Mean (log Scale) -6,212 

SD (Log Scale) 1 076 

95% UTL 95% Coverage 0.0158 

95% UPL (I) 0 0121 

90% Percenllla (Z) O 00797 

95% Percenllle (z) 0,0118 

99% Percenlile (z) 0,0245 

Log ROS Melhod 

Meen In Original Scale 0,00344 

SD In Original Scale 0,00333 

95% UTL wllh 95% Coverage 0.0148 

95% BCA UTL with 95% Coverage 0.0137 

95% Boolslrap (%) UTL with 95% Coverage 0,0137 

95%UPL(I) 0,0115 

90% Percentile (z) 0,00785 

95% Percenllle (z) 0,0113 

99% Percentile (z) O 0222 

Dela Dlalrlbt1Uon Teet with Detected Valuee Only 

k slar (bias corrected) 2 .134 

Thela Siar 0.00213 

nuslar 307,3 

Oeta follow Appr. Gamma Dlslrlbutlon at 5% Signlrrcance Level 

A-D Test Stallsttc 0,781 

5% A-D Cr1Ucal Value 0,762 

K.ST•tl S!f\lltie 0.0C!6'9 

SJC,t(.SCr'l.iul V.aii,lil 6 , l Oli 

Data follow Appx. Gamma Cl1b1buuon al 5% Slgnlncance L11v11I 

Anuimlrii GlllWI llhblbi.aolion 

Gamma ROS St11llsllcs with Extrapolated Dela 

Mean 0,00322 

Median 0,00215 

SD 0,00352 

kstar 0.298 

Theta slar o.0108 

Nu star 8069 

95% Percenllla or Chlsquare (2k) 2.729 

90" Potl:!•1l1119 0,00!W1 

15'1P<ll'Cfl\\llil 00 1i1• 

"._, PlfUl\)Mi 0.029-1 

Nonparametric Statl1llcs 

Kaplan-Meler (KM) Mel hod 

Mean 0,00351 

SD 0.00326 

SE of Mean 0.00032467 

95% KM UTL wHh 95% Coverage 0 00976 

95% KM Chebyshev UPL 0 0178 

95% KM UPL (I) 0,00894 

90% Percenlile (z) O 00768 

95% Ptircenllle (z) 0,00887 

99% Percentile (z) 0.0111 

Gemma ROS Limits with Extrapolated Data 

95% Wiison Hiiferty (WH) Approx Gamma UPL 0,0134 

95% Hawkins W1Xley (HW) Approx Gemma UPL 0.017 

95% WH Approx, Gamma UTL with 95% Coverage O 0169 

95% HW Approx Gamma UTL wllh 95% Coverage O 0226 
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Thorium 

General Statlsllcs 

Number of Valid Dala 102 

Numberol Dlstlnct Detec\ed Date 7 

Tolerance Fac:tor 1 92 

RawSlallsllcs 

Minimum Oelecled 0.0055 

M11ximum Detected 0,0182 

MeenorDetected o 0108 

SDotDelecled 0_00471 

Minimum Non-Detect O 005 

Maximum Non-Detect O 005 

Number or Detected Data 7 

Number of Non-Detect Dela 95 

Percent Non-Detects 93.14% 

Log-transformed Slatlsllcs 

~0..:..atd-5.203 

P.t.1J1111JmO.toc.lio.d .i ,006 

MaM or Dfl•dd ._.$01 

6Dof0•1•t'•d C."'41 

M~,n~1id. -5201 

Mn:in~m Nor..ot1ioct -5 2'118 

Warning: There are only 7 Detected Values In this dale 

II Note: II should be noted lhet even though bootstrap may be performed on this dale set 

the resultlng calculaUons maynotbarellable enough to draw conclusions 

It Is recommended to have 10-15 or more dlsllnct observations for accurate and meaningful results. 

Background Stallsllcs 

Normal Dlslrlbullon Test with Detected Values Only 

Shapiro Wilk Test Statistic O 933 

5% Shapiro Wilk Crltlcal Value 0 803 

Dela appear Normal at 5% Slgnlncance Level 

Assuming Normal Dlslrlbullon 

DL/2Subslitutlon Method 

Mean O 00307 

SD 000241 

95% UTL 95% Coverage o 0077 

95% UPL (I) 0 00709 

90% Percentile(z) 000616 

95% Percentile (z) O 00703 

99% Percentile (z) 0 00867 

Maximum LikeHhood Eslimate(MLE) Method 

Mean -0.014 

so 00128 

95% UTL wllh 95% Coverage O 0106 

95o/. UPL(t) O 00738 

90% Percentlle (Z) 0 00243 

95% Percentile (z) O 00708 

gg PatOlll!Vh P) 0 .0 1 ~& 

Gamma Dlstrlbullon Test wllh Detected Values Only 

kslar(bi11scorrected) 3 .651 

Thela Siar 0.00297 

nu star 5112 

A-DTestSlelislic O 253 

5% A-D Crl11cal Value 0.71 

K-S Tesl Stelislic 0_212 

5% K-S CtilicelValue 0.313 

Data eppeer Gemme Dlslrlbuled at 5% Significance Leval 

Assuming Gamma Distribution 

Gemme ROS Statistics wilh Extrapolated Data 

Mean 0,00074407 

Median 0,000001 

SD 0,00298 

kstar 0,134 

Theta star 000557 

Nu star 27 28 

95% Percenlile or Chisquere (2k) 1.502 

90% Percentile 0,00216 

95% Percentile 0,00418 

!H"' P•a~ Q.OICll 

Lognormal Dlslrlbullon THI with Detected Values Only 

Shapiro Wilk Test Statistic 0 955 

5% Shapiro Wilk Critical Value O 803 

Dale appear Lognormal al 5% Slgnlncance Level 

Assuming Lognormal Dlstrlbullon 

DU2 Subs11\ution Method 

Mean (Log Scale) -5 897 

SD (Log Scale) 0 368 

95% UTL 95% Coverage 0 00557 

95% UPL (l) 0 00508 

90% Percentile (Z) 0 0044 

95% Percenlile (Z) 0 00503 

99% Percentile (z) O 00646 

Log ROS Method 

Mean in Orlginal Scale O 00167 

SD in Original Scale 0 00295 

95% UTL with 95% Coverage 0 00982 

95%BCAUTLwilh 95%Coverage 00119 

95% Boolslrap (%) UTL with 95% Coverage 0-0119 

95% UPL (t) 0.00685 

90°hi Percenlile (z) 0.00395 

95% Percentile (z) 0.00663 

~~Percenw.(ll 0..tH'1S 

Dale Dlalr1bullon T011l with Detected Values Only 

Data appear Normal at 5% Significance Level 

NonperametrlcStaUsllcs 

K•plln-Mli.let 1)(M111.oll'Kld 

Mean 0_00587 

SD 0_00177 

SEofMeen 0_00018896 

95% KM UTL with 95% Coverage 0_00926 

95% KM Chebyshev UPL 0_0136 

95'Yo KM UPL (l) 0_00881 

90% Percenlile(z) 000813 

95% Percentile (z) O 00877 

99% Percentile (z) O 00998 

Gemma ROS Limits with Extrapolated Dela 

95%Wilson Hilferty (WH) Approx Gamma UPL 0 00144 

95% Hawkins Wolley (HV'I) Approx Gamma UPL O 00090236 

95% WH Approx Gamma UTL with 95% Coverage 0 00202 

95% HWApprox Gamma UTL With 95'Yo Coverage 0 00135 

Note: DL/2 Is not a recommended method 
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Tin 

Qanaral Statlatlcs 

NumbarofVeHd Data 102 

Number of Distinct Date clad Dela 7 

Tolerance Factor 192 

rl.4*Talm O.!ilci.cl O.Q 1A 

t.U:Urr.im. 0.\.41C:lllllid o.o:u: 
.. fUP't<1IOt\fct111<10:0241 

SO OI' Ottl~d DJ)IJS21i 

MIQr.vmNon.OOtoCJ 0,01 

l,t 1)3jrlu~ Nt)lli·~IO~ 0 ,01 

Number of Delecled Data 7 

Number of Non-Detect Dela 95 

Patou14 Hon..f>tit.obi !Jj_ 1"'% 

Log-transformed Statistics 

Minimum Delecled -4.269 

,,..,l!iTw.im01ftl4C~ .J .4-11~ 

M.t11n ot O•te:eflld -.3.7.SS 

so oJ Otte£r.d o..as 
M11lrT1.11Tt°No.n•Dtt9ct -UO!S 

Maximum Non-Delect -4 605 

Warning: There ere only 7 Detected Values In lhls data 

Note: lh hould be noted that even though bootstrap may be performed on this dale aet 

the raaulUng calculations may not be rellabla enough lo draw concluslons 

It la recommended lo have 10-15 or more dleUnct observations tor accurate and meaningful results. 

Background Slellsllcs 

Normal Dlslrlbutlon Test with Deteeled Values Only 

Sheplro Wiik Tesl Slallsllc 0.973 

5% Shapiro Wiik Crltlcal Value 0 803 

Dela appear Normal et 5% Significance Level 

Assuming Normal Distribution 

DU2 Substllutlon Melhod 

Mean O 00631 

SD 0 0051 

95% UTL 95% Covernge O 0161 

95% UPL(I) 0.0148 

90% Percenllle (z) O 0128 

95% Percentile (z) 0 0147 

DOr.Pia~Uo000.0,~ 

,t,luJm.ml 1..bVioad E::111m11 .. tMLEj r.M.it'IC!l:I 

Mean -00327 

SD 0,0289 

95% UTL with 95% Coverage 0,0229 

95% UPL (I) 0 0156 

90% Percenllle (z) 0 00442 

95% Percenlile (Z) 0.0149 

99% PercenHle (z) 0.0346 

Gemme Dlslrlbullon Test with Detected Values Only 

ksler(blescorrected)B,957 

Thele Sier 0.0027 

nu star 125.4 

A·D Test Stetlsllc O 235 

5% A-0 Crlllcel Value 0, 707 

K-S Tesl Slellsllc O 173 

5% K-S Critical Value 0 312 

Dale appHr Qemm11Distributed115% Slgnlflcence Level 

A1wrM!.o Oamm11 CHi1t=ii.111jan 

Gemme ROS Slallstlcs with Exlrapolaled Dela 

Mean 0.00183 

Medlen 0.000001 

SD 0.00637 

kster 0.124 

Theleslar 0.0148 

Nu star 25.21 

95% PercenlHe of Chisquere (2k) 1,405 

!i'O'K Pt1tC811i\iWi D,QOS2l 

'3oS 'K P••ctmi» D:Oll)-t 

99% Percenlile 0 0261 

Lognormel Dlslrlbullon Test with Delected Values Only 

~plin1W*-T1115tt11snc o~ 

5% Shapiro Wiik Cr111cel Value 0,803 

Data appear Lognormal et 5% Significance Level 

Assuming Lognormal Dlslrlbullon 

DU2 Subs11tullon Melhod 

Mean (Log Scale) -5,192 

SD (Log Scale) O 398 

95% UTL 95% Coverage o 0119 

95% UPL (\) 0 0108 

SOS P•1i:.11ijiM (:I 0.GOSIH 

95% Percentile (z) O 0107 

99% Percentile (z) O 014 

LogROSMelhod 

Mean In Or1glnel Scala 0,00646 

SD in Original Scale 0.00611 

95% UTL with 95% Coverage 0.0232 

95% BCA UTL wllh 95% Coverage 0.0288 

95% Boolslrap (%) UTL wilh 95% Coverage O 0269 

95% UPL (t) 0 ,0187 

90% Percentile (z) 0 ,0135 

95% Percentlle (z) 0 ,0183 

99% Percentile (Z) 0 ,0327 

Data Dlslrlbutlon Test with Deteeled Values Only 

Date appear Normal al !5% Significance Level 

Nonparametric Stallsllcs 

Kaplan-Meler (KM) Method 

Mean 0.0147 

SD 0.00298 

SEofMeen 0,00031867 

95% KM UTL with 95% Coverage 0.0204 

95% KM Chebyshev UPL 0.0277 

95% KM UPL (I) 0.0197 

90% PercenHle (z) 0,0185 

95% Percenllle (z) 0,0196 

99% Percenllle (z) 0,0216 

Gemme ROS Limits wllh Extrapolelad Data 

95% Wilson Hilferty (WH) Approx G&mme UPL 0,00402 

95% Hawkins Wlxley (HW) Approx. Gemme UPL 0,00271 

95% WH Approx Gemma UTL with 95% Coverage O 00563 

95% HW Approx Gemme UTL with 95% Coverage 0,0041 
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Tllenlum 

Ganarel Stallsltcs 

Nvll'ti.b«11 &l'Y'*J Chit. fO~ 

NumberorDisHnclDetecledDala 30 

f«ti'ttilOll FuiOI Ut.Z 

Raw SlellsUcs 

Minimum Delected 0.053 

MaKimum Detected O 385 

Mean o1Delected 0.131 

SD ol Detected 0 0925 

Minimum Non-Delee! O 05 

Mir.dmum t:o.n"°4i:w. o_os 

Background Slallsllcs 

Normal Dlslr1buUon Test with Detected Values Only 

ShapiroWilkTeslSlalis1ic0796 

5% Shapiro Wilk Critical Value O 934 

Date not Normal at 5% Slgnlncance Level 

Assuming Normal Dlstrlbu\lon 

DL/2Subslltullon Melhod 

Mean 00613 

SD 00737 

95% UTL 95% Coverage 0 203 

95%UPL(I) 0 184 

90% Percenlile (z) o 156 

95% Percentile (z) O 183 

99%Percenlile(z)0233 

Maximum Likelihood Eslimale(MLE) Melhod 

Mean -0,0139 

SD 0.141 

95% UTL wllh 95% Coverage O 258 

95% UPL (1) 0 222 

90% Percentile (z) 0,167 

95%Percenlile(z) 0219 

99% Percentile (z) o 315 

Gamma Dletrlbutlon Test wllh Detected Values Only 

ksler(bias corrected) 2 428 

Theta Siar 0 .0539 

nu star 170 

A-D Test Slalisllc 1.4 11 

5% A-D Critical Value 0.756 

K-S Tesl StaUsUc 0.159 

5% K-S Critical Value O, 15 

Dale not Gemme Dlstrlbuled at 5% Significance Leve l 

Assuming Gemme Distribution 

Gamma ROS Slellslics wilh Extrapolated Dale 

Mean 0,0449 

Medlen 0,000001 

so 0,0823 

kster 0.121 

Theta star 0.371 

Nu star 24 69 

95% Percentile or Chlsquere (2k) 1,38 

90% Percgnllle 0.127 

95%Percenlile 0256 

99%Percenlile 0.647 

Nole: DL12 Is not a recommended method 

Number of Detected Dela 35 

Number of Non-Detect Data 67 

Percenl Non-Detects 65,69% 

Log-transformed Stallsllcs 

Minimum Detected -2.937 

MeximumDelecled -0955 

Mean or Detecled -2 235 

SD or Detected O 62 

Minimum Non-Detect -2.996 

MaK!mum Non-Delee\ -2.996 

Log normal Distribution Test with Detected Values Only 

Shapiro Wiik Test Statistic 0 895 

5% Shapiro Wiik Critical Value O 934 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Dlstrlbullon 

DL/2SubslUu\ionMe\hod 

Mean(LogScele) -319 

SD(Log Scale) O 781 

95% UTL 95% Coverage O 185 

95% UPL (l) 0 152 

90°1. Percentile (Z) 0 112 

95% Percenl1le (z) O 149 

99% Percenlile (z) O 253 

LogROSMelhod 

Mean in Original Scale O 0573 

SD in Original Seate O 0764 

95% UTL with 95% Coverage o 295 

95% BCA UTL wllh 95% Coverage o 336 

95% Bootstrap(%) UTL with 95% Coverage 0 336 

95% UPL (t) O 217 

90% Percantlle (Z) 0 136 

95%Percenlile(z) 0211 

99% Percenllle (Z) 0 482 

Dela Distribution Test Wllh Detected Values Only 

O..r dofKlllN:w 11~ml'l"-1IC. tr~to0l 

NonperametrlcStallallcs 

Kaplan-Meier(KM) Method 

Mean 00797 

SD 0 065 

SE of Mean O 00653 

95% KM UTL with 95% Coverage O 204 

95% KM Chebyshev UPL 0.364 

95% KM UPL (I) 0.188 

90% Percentile (z) 0,163 

95% Percentile (z) 0.187 

99% Percentile (z) 0.231 

Gemma ROS Limits With Exlrapolaled Dela 

95% Wilson Hilferty (WH) Approx. Gamma UPL 0.18 

95% Hawkins Wu<ley (HW) Approx Gamma UPL O 195 

95% VllH Approx Gamma UTL with 95% Coverage O 243 

95% HW Approx Gemma UTL wllh 95% Coverage 0 286 
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Total Dlssclved Solids 

• 

General Statistics 

To tel Number of Observations 409 

Tolerance Factor 1.775 

Raw Statistics 

Minimum 81-4 

Maximum 268 

Second Largest 222 

First Quartile 127 

Median 135 

Third Quartile 143 

Mean 135.6 

Geometric Mean 134,8 

SD 1485 

Coefficient or Variation O 11 

Skewness 1 982 

Background Statistics 

Notm.111 Olttrit:IUtlQl1 TIB!I• 

Lilliefors Test Statistic 0 0852 

Lllllefors Critical Value 0 0438 

Data net Normal at 5% Significance Level 

Assuming Normal Distribution 

95% UTI. with 95% Coverage 162 

95% UPL (t) 160 1 

~F'tt"cmW11(tJl54. ·'G 

95% Percentile (z) 160 

99% Percentile (Z) 170.1 

kstar 88,81 

Theta Star 1.527 

MLE cf Mean 135 6 

MLE or Standard Deviation 14 39 

nu slar 72649 

A-D Test Statistic 3 464 

5% A-D CriUcal Value O 752 

K-S Test Slatlstic 0,0722 

5% K-S Critical Value O 0446 

Data net Gamma Distributed at 5% Significance Level 

Assuming Qemma Distribution 

90% Percentile 154 3 

95% Percentile 160 1 

99% Percentile 171 3 

95% WH Approx. Gamma UPL 160, 1 

95% HW Approx. Gamma UPL 160 2 

95% WH Approx, Gamma UTL with 95% Coverage 162.1 

95% HW Approx, Gamma UTL with 95% Coverage 162 2 

Number or Distinct Observations 67 

Leg-Transformed Statistics 

Minimum 4.399 

Maximum 5.591 

Second Largest 5.403 

First Quartile 4.844 

Median 4 905 

Third Quartile 4.963 

Mean 4.904 

SD 0,105 

• 
Logncrmal Distribution Test 

Lilliefors Test Statistic 0,0707 

Lilliefors Critical Value 0,0438 

Data not Logncrmal at 5% Significance Level 

Assuming Lcgncrmel Distribution 

95% UTL with 95% Coverage 162 5 

95% UPL (t) 160.4 

90% Percentile (Z) 154.3 

95% Percentile (z) 160 3 

99% Percentile (z) 172 2 

Dela Distribution Test 

Data do net follow a Discern able Distribution (0.05) 

Nonparametric Statistics 

90% Percentile 151 

95% Percentile 157 

99% Percentile 166 8 

95% UTL with 95% Coverage 159 

95% Percentile Bootstrap UTI. with 95% Coverage 159 

95% BCA Bootstrap UTL with 95% Coverage 157.6 

95% UPL 157.5 

95% Chebyshev UPL 200.4 

Upper Threshold Limit Based upon IQR 167 
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Total Phosphate n Phosphcirta 

General Stallsllcs 

Numbef of Valid Data 410 

Number of Distinct Detected Data 205 

Tolerance Factor 1 775 

Number of Missing Values 1 

Raw Statistics 

Minimum Detected O 015 

Maximum Detected O 37 

Mean of Detected O 0666 

SD or Detected o 0463 

Minimum Non-Detect O 017 

Maximum Non-Detect O 05 

Datv with Multiple Detection Limits 

Note: Data have multiple Dls • Use of KM Melhod is fecommended 

Fa< an methods (except KM, DU2, and ROS Methods), 

Observafons < Largest ND are treated as NDs 

Background Statistics 

Normal Dlslrlbutlon THl with Detected Values Only 

Lillierors Test Statistic O 2 

5% Lilliefors Critical Value O 0463 

Data not Normal at 5% Significance Level 

Assuming Normal Dlslrlbutlon 

DU2 Substitution Method 

Mean O 0618 

SD 0 0458 

95% UTL 95% Coverage 0 143 

95% UPL (I) O 138 

90% Percentile (2) o 121 

95% Percen~le (Z) o 137 

99% Percen~le (z) O 168 

Maximum Likelihood Es~mate(MLE) Method 

Mean O 0466 

SD 0 0624 

95% UTL with 95% Coverage 0,157 

95% UPL (t) O 15 

90% Percentile (z) O 127 

95% Percentile (z) 0.149 

99% PeJcentile (z) 0 192 

Gamma Distribution TMI with Det.cted Values Onty 

k slar (bias oorreded) 3 264 

Thela Star 0 0204 

nu star 2389 

A·D Test Slalistic 6 215 

5% A-D Cri~cal Value O 76 

K-S Test Statistic 0 115 

5% K·S Cri~cal Value O 0478 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics with Extrapolated Data 

Mean 00624 

Median O 0543 

SD O 0459 

kstar 1216 

Theta star 0 0513 

Nu star 997,2 

95% Percentile 0( Chisquare (2k) 6 805 

Note: DL/2 Is not a recommended method 

90,.o Percentile 0 137 

95% Percentile O 175 

99% Percentile O 261 

Number of Delecled Data 366 

Number of Non--Detect Data 44 

Percent Non-Detects 10,73% 

Log-transformed Statistics 

Minimum Detected .4 2 

Maximum Detected .() 994 

Mean of Detected ·2 869 

SO of Detected O 537 

Minimum Non-Detect -4 075 

Maximum Non·Oetect ·2 996 

Sln"'8 Detection Umlt Scenark> 

Number treated as Non-Detect wilh Single DL 187 

Numbet treated as Delected tMlh Single DL 223 

Single DL Non-Delect Percentage 45 61 % 

Lognormal Distribution Test with Detected Values Only 

Uliefors Test Statistic 0 0747 

5% liniefors Critical Value 0 0463 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitution Method 

Mean (Log Scale) -2.975 

SD (Log Scale) 0 607 

95% UTL 95% Coverage 0 15 

95% UPL (I) 0 139 

90% Percentile (z) 0 111 

95% PerCilfltie (z) 0 139 

99% Pefcenlie (z) O 21 

Log ROS Method 

Mean in Original Sc.ale 0 0627 

SD in Original Scale O 0452 

95% UTL with 95% Coverage O 144 

95% BCA UTL with 95% Coverage 0 171 

95% Bootstrap(%) UTL with 95% Coverage O 175 

95% UPL (t) O 134 

90% Percentile (z) O 109 

95% Percentile (z) O 134 

99% Percentile (z) 0 197 

Data Distribution THI wtth Oelecled Values Onty 

Data do nol follow a Discemable Distribution (0 05) 

Nonparametric Stallsllcs 

Kaplan-Meier (KM) Method 

Mean o 0628 

SD 00451 

SE of Mean 0 00224 

95% KM UTL with 95% Coverage O 143 

95% KM Chebyshev UPL 0 26 

95% KM UPL (t) 0 137 

90% Percentile (z) O 121 

95% Percentile (z) o 137 

99% PercentOO (z) O 168 

Gamme ROS Limits with Extrapolated Dela 

95% Wilson Hilferty (WH) Apptox Gamma UPL 0 154 

95% Hawkins IMxley (HW) Approx Gamma UPL O 174 

95°4 WH Approx .. Gamma UTL 'Nith 95% Coverage 0 165 

95% HW Approx Gamma UTL with 95% Covera11e 0 1B9 
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Tungslen 

Gen8'al Statistics 

Total Number of Observations 102 

Tdlu•n~ h~r U~ 

Raw SlatlsUcs 

Minimum 0.291 

Maximum 22.4 

Second Larges! 18.1 

Firat Quartile O 396 

Median 0,504 

Third Quartile O 82 

Mean 1 082 

Geometric Mean O 616 

SD 2 835 

Coefficientorvarlallon 2.62 

Skewness 6,558 

Background Slallallca 

tfctmaIObtr ll:IVtfon 1 11!11 

Ullefora Test Statistic 0.39 

Lllllalors Critical Value O 0877 

D'11 l'lCll t ~~1 , 1 SU 9 !Cr'l lflenc • L•.,.m 

Assuming Nonnal Dlstrlbullon 

95% UTL with 95% Coverage 6.528 

95% UPL (I) 5.813 

90% Percenlile (z) 4.716 

95% Percen\lle (z) 5.746 

99% Percentile (z) 7 .679 

Gamma Dlstrlbullon THI 

kstar O 999 

Theta Siar 1 084 

MLE or Mean 1 082 

MLE or Standard Devlallon 1 083 

nu star 2037 

A-D Test Statistic 14.45 

5%A-DCrltlcalValue 0.782 

K-5 Test Stallsllc O 247 

S ~..SCnl'.Ql\(.ft11M 0,0916 

Data nol Gamma Dlsb1buted at 6% Significance Level 

Assuming Gamma Distribution 

80 P•rcsntiM.:l:.it!U 

llS~ P•n:111111l1 3..2« 

9'il't\P1rginl49 11sss 

95% WH Approx. Gamma UPL 2.794 

95% HWApprox Gamma UPL 2 561 

95% WH Approx, Gamma UTL with 95% Coverage 3 294 

95% HW Approx Gamma UTL wllh 95% Covef'age 3 033 

Number of Distin cl Observations 98 

Log-Transformed StaUatlcs 

Minimum -1 234 

Maximum 3.109 

Second Largest 2,896 

First auartlle ~ 928 

Median..(] 686 

Third Quartlla ~.199 

Mean ..(J,484 

SD 0,726 

Lognormal Dlalrlbullon Taal 

Lllllelors Test Slallstlc 0 ,157 

LllHerors Crlllcal Velue 0 ,0877 

Dela nol Lognonnal al 6% Significance Level 

Assuming Lognonnal Dlatrlbutlon 

95% UTL with 95% Coverage 2.485 

95% UPL (I) 2.069 

90% Percenllle (z) 1.563 

95% Percenlile (z) 2 ,034 

99% Percentile (z) 3.337 

01111 CU!i lll'/lli,.ISD~ THt 

Dela do not follow a Dlscemabla Distribution (0.05) 

Nonparametric Slallsllcs 

90% Percentile 1,177 

95% Percenllle 1,56 

99% Percanllle 17 99 

95% UTL with 95% Coverage 6,98 

95% Percen\lla Bootstrap UTL wllh 95% Coverage 6 742 

95% BCA Bootstrap UTL with 95% Coverage 2 23 

95% UPL 1.909 

95% Chebyshev UPL 13,5 

\.lpptf Tl't1t~ L.Mnif £h1MO !il)Ofl IOR 1.4$1' 
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Turbidity 

General Statistics 

Total Number of Observations 403 

Tolerance Factor 1 777 

Raw StaUstics 

Minimum O 

Maximum 262 

Second Largest 42 2 

Flrsl Quartile O 46 

Median 0,86 

Third Quartile 1.92 

Mean 2 738 

Geometric Mean 0 

SD 13.61 

Coefficient of Variation 4 973 

Skewness 17.42 

Number of Distinct Observations 215 

Log-Transformed Statistics 

Log Statistics Not Avaliable 

Log Statistics Nol A11allable 

Background Statistics 

Normal Ob.'lllblilJQn r.!.t 
Lilllefors Test Statistic 0 42 

LiHiefors Crltical Value O 0441 

Data not Normal at 5% Slgnfftcance Level 

Assuming Normal Distribution 

95% UTL 95% Coverage 26.92 

95% UPL (l) 25 21 

90% Percentile (Z) 20.18 

95% Percentile (z) 25.13 

99% Percentile (z) 34 41 

Gamma Distribution Test 

Gamma Slatistics Not Available 

Lognormal Distribution Test 

Not Available 

Assuming Lognormal Distribution 

Cannot Derl\Je Log-Transformed Statistics 

Data Distribution Test 

Data do nol follow a Discernable Distribution (0,05) 

Norltfla~•lrk S111f1o1fcti 

90% Percentile 4.51 

!JS% Pet0tt1*1 7.487 

99% Percentile 27 .62 

99% Percentile 27 .62 

~ 95% Confidence with 95% Coverage UTL 9,54 

95% Percentile Boolstrap UTL with 95% Coverage 9 482 

95% BCA Bootstrap UTL with 95% Coverage 9 54 

95% UPL 7,5 

95% Chebyshev UPL 62.15 

Upper Threshold Limit Based upon IQR 411 
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Ur•nlUm 

Gen8f•I Slallatlcs 

TO'.al ,~,r~fOOHrvacton.1 10~ 

to&l1•~f9~g,1: l.tJ 

R1ws1a111Ua 

Minimum O 121 

Mexlmum 137 

Second Largest 128 

FlrslQuertile O 305 

Median 0,357 

Third auar111a o 496 

Mean 0.435 

~1111;:M•1n0,J,~1 

SD 023 

CoeffidenlolVariallon O 529 

Skewness 2 078 

Background s11tl11Uc1 

Nonn•I Cls"lbu11on Tu1 

uu. ro" TH1.S1111oe o 111 

LlllalorsCrlllcalValua 0.0877 

Cata not Nonnal at 5% Slgnlflcance Level 

AHumlng Normal Olstrlbullon 

95% UTL wllh 95% Coverage O 877 

95% UPL (\) 0.819 

90% Parcenllle (z) O 73 

95% Parcen\Ue (z) 0.814 

519% Percentile (z) 0.97 

GM'Mt• Oltttlbvtlon Taat 

kstar 4.737 

Theta SI.er 0_0918 

MLE ol Mun 0-435 

MLE of S\andard Deviation O 2 

nu star 966,3 

A-0 Test Statistic 2_ 124 

5% A-0 CriHcal Value 0,755 

K-S Tasl Slallsllc O 117 

5% K-S Crillcal Value O 0891 

Cata not Gimme Ol1t11buted 11 5% Significance Level 

AuvrnJa g O:atntnt Dh~\IUM 

90%Percenllla 0703 

95% ParcenUle O 807 

l91Pt P11rwnw 1.on 

95% WH Approx Gemme UPL 0,807 

95% HW Approx Gemma UPL 0 809 

95% WH Approx, Gamma UTL with 95% Coverage O 885 

95% HW Approx, Gamma UTL wllh 95% Coverage O 89 

Number of Dlslincl Observations 94 

Log-Tr1n11formed StaU.Ucs 

Minimum -2 112 

Maximum O 315 

Second Larges! O 247 

First Quartile -1187 

Median -1 031 

Third Quar111e -0.701 

Mean -0938 

SD 0.445 

LognormelDlslrlbutlonTast 

1..AfJOIS"T•USS..ldlie O.Oi89 

Ulliefors Crlllcel Value 0,0877 

D•I• nol Lognormal at 5% Significance Leval 

A111umlngi Lognormal Dls!rlbullon 

95% UTL wllh 95% Coverage O 919 

95% UPL (t) 0 821 

90% Percentile (Z) 0.692 

95% Percenlile (z) 0. 813 

99% Percen tle(z) 1.1 

Dela Oh1'1butlon Tut 

O•la do not folow a Dlaaimabl9 011\rlbutlon (0.06) 

Nonparametric Sletlstlcs 

'fO Pl•Ctl'Uift 0.811 

95% Percentile O 767 

99%Percentlle 128 

95% UTL wilh 95% coverage 1.27 

95% ParcenUla Boolslrap UTL wUh 95% Coverage 1.265 

95% l!ICA Boo\slrap UTL wllh 95% Coverage 1 252 

95% UPL O 894 

95% Chebyshav UPL 1 443 

Upper Threshold Lhllt Based upon IOR 0 ,783 

• 
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V1n1dlum 

Gan••IS\IU•llc• 

TOfll Mlnotf' °'' Obt•rt•Ollfls t!J2 

Tollll!KI' F.cio1 I 92' 

Raw 8t1tla1tcs 

Mlnlmum3,97 

Maximum 14.B 

Second Larges! 14 4 

First Quartile 4.993 

Median 5.865 

Third Quartile 7 56 

Mean 6,554 

Gfilomelrlc Mean 6 249 

so 2266 

Coetfldenl ol Varia11on 0,346 

Skewness 1.795 

Background Stellallc• 

Hormlll Obtr11rian Tnt 

LWllefors Tasl Slallsllc 0.139 

Lllllafors Crttlcal Value 0,0877 

Dala not Normal al 6% Slgnlncanca Leval 

Assuming Normal Dlslr1butlon 

95% UTL With 96% COV&f'&ge 10.9 

95% UPL(t) 1033 

90% Percentile (z) 9.457 

96% Percentile (z) 10.28 

99% Percentile (z) 11 82 

Gamma otstr1button Taal 

kslar 1034 

Theta Siar O 634 

MLE or Mean s 554 

MLE of Standard OevteUon 2 039 

nuslar 2109 

A·D Test Slallsllc 2.647 

6% A-D Crtllcal Value 0,752 

K-S Tesl StallsUc 0.123 

5% K·S Cmletl V.ilUt D~OllB.i 

Data not Q11mm1 Dlstr1bulad at 15% !lgnlflctnca Laval 

Aea\jmlng Gamma Olstrlbullon 

to . P~9.2tof 
95% Parcenllle 10 23 

99% ParcenUle 12 2 

95% WH Approx Ganvna UPL 1024 

95% HW Approx. Gamma UPL 10 24 

95% WH Approx Gemma UTL w11h 95% Coverage 10 94 

95% HW Approx. Gamma UTL wllh 95% Coverage 10,96 

Number of DlaUnct Observallons 93 

Minimum 1.379 

Maximum 2.695 

Second Largest 2 667 

Flll>tQuer111e 1.608 

Medlen 1.769 

Third auartlle 2,023 

Mean 1.832 

SD 0.297 

Lognormal Distribution THI 

LlllleforsTestS\ellsllc 0.115 

Lllllerors Cr111cal Value O 0877 

Data not Lognormal at 6% Significance Level 

Aseumlng Lognormal Dlstrlbullon 

95%UTLwilh 95%Coverage 11.05 

95% UPL (t) 10 25 

90% Percenllle (z) 9 142 

95% Percenllle (z) 10 18 

99% Percentile (Z) 12 47 

O•ta Ol\lflbutfon Tut 

Dat• do nol lolow • DtllClmabkt D!1tll>uUon {0.05} 

Nonparametric StaUstlca 

90% Percenllle 8 902 

95% Percenllle 11.72 

99%Percenlile 14.4 

95% UTL wllh 95% Coverage 14.3 

95% Percentile Bootstrap UTL with 95% Coverage 14.26 

95'1• SCA Bootstrap UTL with 95% Coverage 14.26 

95%UPL 11.8 

95% Chebyshav UPL 16 48 

Upper Threshold LlrNI. Based upon IQR 11.41 
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Yttrium 

Qen8falStal111llcs 

Number of Valid Data 102 

NumberorDlsUnci Detected Data 62 

Tolerance Factor 1 92 

Raw Stallstlcs 

~rnO..t111etAodDJIOS.t 

r.tu.lnum Ortllli::fftl 0 ,CW3 

M u1<ifDtl11~1tc1 '1,tHS7 

SO of Detected 0,00753 

~1n. »;-11.~t.Kt Ct,OOS 

Maximum Non-Detecl 0,005 

Number or Detected Data 71 

Number of Non-Delaet Dale 31 

Percent Non-Detects 30 39% 

Log-lran91'ormed StaUatlca 

Minimum Detected -5 221 

M.:11'T.ll'mlm DotKl .. 11 -3,3.t' 

Mean of Detected -4 271 

SD of Detected OA93 

.l.AM!~fJo:ft..()fla(l4.-.Hl.8 

~r~tKi-5.ltJ 

Background Stallsllcs 

Normal Dl11lrlbullon Test wllh Detected Values Only 

Lilliefors Test Slallsllc O 12 

~ U..1in C:11i:w=a1 'l/..W• o" to!J. 

Oala not Normal 1115% Significance Leval 

AHumlng Normal Dlslrlbullon 

DL/2 Subslllullon Melhod 

Mean 00117 

SD 0 00875 

95% UTL 95% Coverage 0_0285 

95% UPL (I) 0.0263 

90% Percenllle (z) 0_0229 

95% Percentile (z) 0_0261 

99% Percentlle (z) 0_032 

Maximum Llkellhood Esllmale(MLE) Method 

Mean 0_0104 

SD 0.0106 

95% UTL with 95% Coverage O 0308 

95% UPL (I) 0 0281 

90% Percenlile (z) O 024 

95% Percentile (Z) O 0278 

99% Percenllle (z) O 0351 

Gamma Dlsb1buUon Test wllh Detected Values Only 

kster(blas corrected) 4.276 

Thela Star O 00367 

nuslar 607 3 

A-D Test Stellstlc O 859 

5% A-D Crillcal Value O 755 

K-S Tes! Stallstlc O 0944 

5% K-S Critical Value 0.106 

Dahl foUow Appx. Gamma DlstrlbuUon al 6% Significance Level 

Assuming Gamma Dlsb1bullon 

Gamma ROS Slallsllcs wilh Exlrapolated Data 

Mean 0.0109 

Medlen O 0096 

SD 0 00958 

kstar 0274 

Thelester O 04 

Nu star 55,8 

95% Percentile ofChisquara (2k) 2 577 

Note: DL/2 111 not a recommended method. 

to P•IClll~ C.032£ 

!!1!" P•tmnlill Cl..OS15 

''l P.,mn. l:l i lOI 

Lognormel Distribution Test wllh Detected Valun Only 

Ullerors Test Stallstlc 0 096 

S~ La11tl1H CaWcal V•ll11 0_ IO!i 

Dela eppe111r Lognonnel et 6% Significance Level 

Assuming Lognormel Dlslrlbullon 

DU2 Substitution Method 

Mean (Log Scale) -4 794 

SO (Log Scale) O 895 

95% UTL 95% Coverage 0_0462 

95% UPL (I) 0.0369 

90% P•l"t4nTll W D.Or2Clol 

95% Percenlile (z) 0.0361 

99% PercenHle (z) 0.0664 

Log ROS Method 

Mean In Orlglnal Scale O 0123 

SD in Original Scale O 00813 

95% UTL with 95% Coverage 0,0376 

95% BCA UTL with 95% coverage 0.0334 

95% Bootstrap (%) UTL wllh 95% Coverage 0.0334 

95% UPL (I) 0 0315 

90% Percenlile (z) 0.024 

95% Percentile (z) O 031 

99% Percentile (z) O 0498 

Dal& Dlslrlbullon Test with Delecled Values Only 

Data follow Appr. Gamma Olslr1buUon at 5% Signillcance Level 

Nonparametric Slallstlcs 

Kaplan-Meler (KM) Melhod 

Mean 0,0126 

SD 0.00783 

SE ol Mean 0.00078114 

95% KM UTL wHh 95% Coverage 0.0276 

95% KM Chebyshev UPL 0,0469 

95% KM UPL (t) 0.0256 

90% Percentile (z) O 0226 

95% Percentlle (z) 0,0254 

99% Percentile (Z) 0 0308 

Gamma ROS Limits wllh Extrapolated Dall 

95% Wiison Hilferty (WH) Approx Gemma UPL O 0469 

95% Hawkins Wlxley (HW) Approx Gamma UPL 0.0619 

95% WH Approx Gemme UTL with 95% Coverage 0,0587 

95% HW Approx. Gemme UTL wllh 95% Coverage 0.0825 
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Zinc 

Number of Valid Data 102 

Number of Distinct Detected Dela 80 

Tolerance Factor 1.92 

Raw SleUsllcs 

Minimum Detected 011 

MeximumDelecled 14 

Mean o1 Delecled 2 779 

SOo!Oelected 2 708 

Mlnmrm Na'T1-0•t.U 0,, 

Maximum Non-Detect O 4 

Data wllh Multiple Detection Limits 

Note: Data have mullrple DLs - Use o1 KM Method is recommended 

For ell methods (except KM, DU2, and ROS Methods), 

Observations< Lerges\ ND ere treated es NOs • 
Background StallsUcs 

Normal Dlslrlbullon Test with Del8cted Values Only 

LillielorsTestS\allsllc 0204 

5%LlllierorsCritlcalValue 0,0939 

Dela not Normal el 5% Significance Level 

Assuming Normal Distribution 

Dl/2 Subslllulion Method 

Mean 2A35 

so 2685 

95% UTL 95% Coverage 7 591 

95% UPL (\) 6 914 

90%Percenlile(z) 5.876 

95%Percentile(z) 6.851 

99%Percenlile(z) 8.681 

Maximum Likelihood Eslimete(MLE) Melhod 

Mean 2,063 

so 3,15 

95% UTL wllh 95% Coverage 8, 111 

95% UPL (t) 7 317 

90%Percenlile(z) 6099 

95% Percentile (Z) 7 244 

99% Percanlile(z) 9 39 

Gemme Dlslrlbutlon THI wllh Detected Valuea Only 

kslar(bias corrected) 1103 

Theta Star 2519 

nu star 1964 

A-D Test Stellstlc O 291 

5% A-D Critical Value 0.78 

K-STeslStallstlc 00843 

5% K-S Crlllcal Value 0 0973 

Oeta appear Gamma Dlelrlbuted et5% Significance Level 

Assuming Gemme Dlslrlbullon 

Gemme ROS Stallsllcs with Extrapolated Dela 

Mean 2,425 

Median 1,695 

so 2,694 

kslar 0,31 

Theta star 7,828 

Nu star 6319 

95% PercentllaolChlsquara (2k) 2 805 

Nole: DL/2 Is not a recommended method 

90%Percenlile 7.123 

H•P.l'AMOlt 10 t1 

i!I Ptt~0.10.SS 

Number of Detected Data 89 

Number or Non-Detect Data 13 

Percent Non-Detects 12 75% 

Lot•b•n1rorma4' 1111111~ 

Minimum Detected -2 207 

Maximum Detected 2 639 

t.t1.n " ' o.,.i:ltrd o.n 
.S.O.;I Cr1t1i;;1.td 1.11.l 

Ml'litrwJm~.O.'lrlid~ 

ll.t.tidrl'l.lm Ncn.0.'litd -O.tnli 

Slngle Detection Umlt Scenario 

Number treated as Non-Dalectw!th Single DL 22 

Number treated es Detected w!lh Single DL BO 

Single DL Non-Detect Percentage 21 57% 

Lognormal Dlslrlbullon Test with Detected Values Only 

1.ra.r""" h11-1-Sklbk oouli 
5% Lillielors Crilical Value 0.0939 

Dale appear Lognormal at 5% Significance Level 

Assuming Lognormal Dlslrlbulton 

Ol.12:SUIRblulllU!i.L!.illll.Gd 

Mean(Log Scale) 0.107 

SD(Log Scale) 1 514 

95% UTL 95% Coverage 20.39 

95%UPL(I) 1392 

90%Percenlile(z) 7.75 

95%Percentile(z) 1343 

99% Percentile (z) 37.7 

Log ROS Method 

Mean in Original Scale 2-446 

SD in Original Scale 2.676 

95% UTL with 95% Coverage 15,8 

95% BCA UTL with 95% Coverage 9 02 

95% Boolslrep (%) UTL with 95% Coverage 9 761 

95%UPL(t) 1131 

90%Percenlile (Z) 677 

95%Percentile(z) 1096 

99% Percen1ile (Z) 2706 

Data Dlstrlbullon Test wllh Delecled Velues Only 

Deta appear Gamma Dlslributed al 5% Significance Level 

Nonparametric Stallsllcs 

Kaplan-Meler (KM) Melhod 

Mean 244 

SD 2668 

SE of Mean 0 266 

95% KM UTL With 95% Coverage 7 562 

95% KM Chebyshev UPL 14.12 

95% KM UPL (I) 6 89 

90%Percenlile(z) 5858 

95% Percentile (z) 6 827 

99% Percentile (z) 8 645 

Gemme ROS Limits wllh Extrapolated Data 

95% Wilson H1t1erty (WH) Approx Gemma UPL 9 071 

95% Hawkins Wixley (HW) Approx Gamma UPL 11.42 

95% WH Approx, Gemma UTLwlth 95% coverage 11,14 

95% HW Approx Gemma UTL with 95% Coverage 14.76 
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Zirconium 

General SlallatlC1 

Number of Valid Del.a 102 

NumberofDlsHnctDelected Dela 14 

ta .. ..,,c. Facr.w 1,92 

Minimum Detected 0,01 

Maximum Delected 0.042 

Mean of Detected 0 0177 

SD of Delecled O 00826 

Minimum Non-Detect O 01 

Maximum Non-Detect 0.014 

Dale with MulUple Detection Llmlle 

Note: Data have multiple DLs - Use ol KM Method Is recommended 

For all methods (excep l KM, DL.12, and ROS Melhods), 

Observallons <Largest ND ere treated as NDs 

Background Slalls11cs 

Normal DlatrlbuUon Tasl with D11'8ct11d ValuH Only 

Shapiro Wiik Test S\aUstlc 0 818 

5% ShapiroWilkCrlllcalValue 0,918 

D• I• no• HofM.11! 111 Jt ara11 rf(C.t~ 1,..,..1 

An'lutiz...9 NOtlMI OtUrf!:lutFi:ln 

DL12 Subslilullon Melhod 

Mean O 00814 

SD 0 00681 

95% UTL 95% Coverage 0,0212 

95% UPL (l) 0 0195 

90% Percenlile (z) O 0169 

95% Percenllle (Z) O 0193 

99% Percentile (z) 0,024 

.. t.;w;irmrn u.;it»locxl E"11ifim1kf!U.E) Mtlmod 

Mean -0.00164 

SD 0.0153 

95% UTL with 95% Coverage O 0278 

95% UPL (t) 0 0239 

90% Percentile (z) 0,018 

95% Percenlile (z) O 0235 

99% Percentile (z) 0,034 

Gamma Dlab1bullon THI with Detected Values Only 

k sler (bias corrected) 5 377 

Theta Star 0,0033 

nu star 2689 

A-0 Test Statistic o 857 

5% A-0 Crillcal Value O 747 

K-S.Tnl Sl.INJlleG..lOJ 

!I~ 11(..Sr.nuc•IV,irill.Jtl G..175 

Data nol Gamma Dlsb1butad at 5% Significance Level 

Assuming Gamma Dlstrlbullon 

Gamma ROS Stallsllcs wilh Extrapolaled Dela 

Mean 0,00443 

Medlen 0.000001 

SD 0.00863 

kster O 139 

Thate star 0,0319 

Nu slar 2827 

95% Percentile of Chlsquare (2k) 1 548 

Note: OL/2 Js note recommended method. 

90% Percenlile O 013 

95% Percenllle 0_0247 

~1'. .P,.rceMli. 0 .1;59,. 

Number of Detected Dela 25 

Number of Non-Delaet Dale 77 

Percent Non-Detects 75,49% 

Log-trenstonned Slatlstlcs 

Minimum Detected -4 .605 

Maximum Detected -3.17 

Mean ofDelecled -4 118 

SD of Delected 0 401 

Minimum Non-Detect -4 605 

Maximum Non-Detect -4.269 

IUn.11Jci C•ladSan Urnlti 3.c:•n•do 

ffVrfibM r.IH~ I" Hon-Otltlct wtlh Sln11la DI.. H 

t(~1· 61u11e11HO.teclAldw 1rnSln1JltiDl ta 
Single DL N4111-Detect Percentage 84 31% 

Lognonnel Dlstr1bullon Tast wllh Detected Valuas Only 

Shapiro Wiik Tesl Statlsllc o 92 

5% Shapiro Wilk Cr111cel Value O 918 

D•t• •lli:it11 Lora~nn.111 • 1 u • .$f'Q~aM• LIWI 

Aaeumlng Lognonnel Olsb1bullon 

DU2 Substitution Melhod 

Mean (Log Scale) .SOOS 

SD(Log Scala) 0,546 

95% UTL 95% Coverage O 0191 

95% UPL (t) 0 0167 

90% Percentile (z) a 0135 

95% Percen\lla(z) 0,0164 

99% Percentile (z) 0.0239 

Log ROS Melhod 

Mun ~ Oflolf•ll Se.lit OAV70:J 

SD in Or1glnal Scale 0.00733 

95% UTL with 95% Coverage 0.0279 

95% BCA UTL With 95% Coverage 0 026 

95% Bootstn1p (%) UTL wllh 95% Coverage O 027 

95% UPL (t) 0 0224 

90% PercenUle (z) O 016 

95% Percentlle (z) O 022 

99% Percenllle (z) 0,0397 

Dela Dlslr1buUon Test wllh Datedad Values Only 

Dale appear Lognonnal at 5% Significance Level 

Nonperameb'lc Statistics 

Kaplan-Meler (KM) Method 

Mean 0,0119 

so 0,00521 

SE.Of ~UI D.OOOS,?(i~ 

95% KM UTL with 95% Coverage 0.0219 

95% KM Chebyshev UPL 0.0347 

95% KM UPL (I) 0.0206 

90% Percentile (z) 0,0186 

95% Percentlle (z) 0,0205 

99% Percenllle (z) 0.024 

Gamma ROS Limits with Extrapolated Data 

$S~Yllltefi Hiilferf)'(Yitl)A,flP:f'OA. O.mm.e UPI.. O.Olt-1 

95% Hawkins Wixley (HW) Approx Gamma UPL O 0163 

95% WH Approx Gamma UTL with 95% Coverage 0.0222 

95% HW Approx Gamma UTL with 95% Coverage 0.0239 




