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Chavez, Carl J, EMNRD

From: david janney <dwjanney160@gmail.com>
Sent: Monday, April 20, 2015 4:31 PM
To: Griswold, Jim, EMNRD; Chavez, Carl J, EMNRD
Subject: Alluvial Geothermal Background BTV Report
Attachments: Alluvial Geothermal Groundwater BTVs Addendum 4-20-2015.pdf

Greetings: 
 
Please find attached the above referenced report.  A bound hard copy has been sent to you via FedEx.   
 
Please feel free to contact me with any questions you may have after reviewing the report.  We would like to 
resolve, as soon as possible, any questions regarding the fluoride BTV for shallow alluvial geothermal water. 
 
Sincerely, 
 
David W. Janney, PG 
Agent for Lightning Dock Geothermal HI-01, LLC 
 
  



Mr. Jim Griswold                    April 20, 2015 
Environmental Bureau Chief                                         
New Mexico Oil Conservation Division 
1220 South Saint Francis Drive 
Santa Fe, NM 87505 
505-476-3465 
Jim.Griswold@state.nm.us 
 
RE: Alluvial geothermal groundwater background concentrations at Lightning Dock 
Geothermal HI-01, LLC, Animas, New Mexico 

Dear Mr. Griswold: 

On behalf of Lightning Dock Geothermal HI-01, LLC (LDG), Geo-Science Solutions, LLC and 
Geochemical, LLC submit this document to establish alluvial geothermal groundwater 
background concentrations of selected compounds listed in NMAC 20.6.3103 at LDG’s 
geothermal power plant located in Animas, New Mexico.  This document is intended to be an 
addendum to the Groundwater Background and Compliance Report that was submitted to the 
New Mexico Oil Conservation Division (OCD) in September 2014.   

The September 2014 report provided background threshold values (BTVs) for the geothermal 
reservoir prior to commercial power generation which began on December 20, 2013.  This 
addendum provides BTVs with supporting calculations for selected constituents in alluvial 
geothermal groundwater in the vicinity of LDG’s production and injection wells based on data 
collected prior to December 20, 2013. 

BACKGROUND 

LDG owns 160 acres of surface upon which are located its power plant, its geothermal 
production well, and two of its shallow alluvial monitoring wells.  Rosette, Inc. owns the adjoining 
property to the east upon which are located all three of LDG’s injection wells and five shallow 
alluvial monitoring wells in the “greenhouse area”.   

Geothermal water upwells into the alluvium in the greenhouse area and this area is the zone of 
mixing for the upwelling geothermal water and alluvial groundwater. The result is alluvial 
geothermal groundwater in the greenhouse area at approximately 65 feet below ground surface.  
The LDG monitoring wells used for the alluvial geothermal groundwater BTV calculations are 
shown on Figure 1. 

Naturally occurring fluoride, iron, and total dissolved solids (TDS) in the produced geothermal 
water may exceed the State of New Mexico water quality criteria stated in NMAC 20.6.2.3103.  
The geothermal reservoir is essentially a confined aquifer that leaks into and mixes with the 
alluvial groundwater system in the greenhouse area.  Since geothermal water naturally upwells 
into and mixes with alluvial groundwater, it is logical to expect elevated concentrations of 
fluoride, iron, and TDS in the mixed or alluvial geothermal groundwater.  It is also logical that 
elevated concentrations of these constituents are spatially related to upwelling geothermal 
groundwater.  Concentrations of these constituents are expected to change with depth due to 
changes in mixing and the greater influence imparted by the geothermal groundwater.  
Concentrations of these constituents are also expected to be lower up-gradient and significantly 
down-gradient of the mixing zone.  Alluvial geothermal groundwater extends into Section 6, 
north of the greenhouse area. 

 
Geo-Science Solutions, LLC  505.508.9187 
PO Box 3100   
Corrales, NM  87048  
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ALLUVIAL GEOTHERMAL GROUNDWATER SAMPLING 

Each LDG shallow alluvial geothermal groundwater monitoring well was sampled prior to 
December 20, 2013.  All samples were collected in accordance with LDG’s Water Quality 
Monitoring Program Work Plan (December 20, 2013).  The samples were submitted for analysis 
to Hall Environmental Analytical Laboratory in Albuquerque, New Mexico.  The laboratory 
analytical results from LDG’s monitoring wells presented in Table 1, were used to develop one 
set of BTVs for selected constituents in alluvial geothermal groundwater. 

 
TABLE 1 

Alluvial Geothermal Groundwater Monitoring Wells 
Well Name Well Type Total Depth Screened Interval 

MW-1 Shallow 85 feet 60-85 feet 
MW-1B Shallow 85 feet 65-85 feet 
MW-2 Shallow 80 feet 55-80 feet 
MW-3 Shallow 80 feet 55-80 feet 
MW-4 Shallow 80 feet 55-80 feet 
MW-5 Shallow 78 feet 63-78 feet 
MW-6 Shallow 85 feet 60-85 feet 

 
In addition to the wells listed in Table 1, laboratory analytical results from two other shallow 
alluvial wells in the greenhouse area were used in the calculation of a second set of BTVs in 
alluvial geothermal groundwater.  Wells G3S and G2SE are shown on Figure 1 and details of 
these wells are included in Table 2. 
 

TABLE 2 
Other Alluvial Geothermal Wells 

Well Name Well Type Total Depth Screened Interval  
G3S (A00036 AS7) Shallow Burgett 

Greenhouse 
130 feet 90-130 feet 

G2SE (A00036 AS5) Shallow Burgett 
Greenhouse 

600 feet 440-600 feet 

 
While the exact wells from which these samples were collected could not be confirmed, they are 
believed to have been collected from wells G2SE and G3S as indicated on Figure 1.  Both wells 
were apparently sampled by flowing from a small valve or hose bib on the well head.   
 
LABORATORY ANALYTICAL RESULTS 
 
The laboratory analytical results for LDG’s shallow alluvial geothermal groundwater monitoring 
wells presented in Table 3 provide a baseline for alluvial geothermal groundwater quality in the 
project area prior to December 20, 2013.  A summary of selected constituents from these 
alluvial geothermal groundwater wells is presented in Table 4 along with the State MCLs.   
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TABLE 4 
Summary of Selected Constituents in Alluvial Geothermal Monitoring Wells 

Constituent Number of 
Observations 

Minimum 
(mg/L) 

Maximum 
(mg/L) 

State MCL 
(mg/L) 

Iron (Fe) 7 <0.02 8.5 1.0 
Fluoride (F) 7 1.3 12 1.6 
Sulfate 7 510 1200 600 
TDS 7 1210 3210 1000 

 
 
Well G3S was sampled by OCD in 1986 and 1993.  Both samples were analyzed by the New 
Mexico State Scientific Laboratory with a duplicate of the 1993 sample analyzed by Westech 
Laboratories, Inc. of Phoenix, Arizona.  The fluoride concentration detected in the 1986 sample 
was 12.5 mg/L and the fluoride concentration detected in the 1993 sample was 15.46 mg/L.  
Well G2SE was sampled by Raser Technologies, Inc. in 2008 and analyzed by TraceAnalysis, 
Inc. of Lubbock, Texas. The fluoride concentration detected in the 2008 LCD Hot sample was 
9.95 mg/L.  A summary of selected constituents from these other alluvial geothermal 
groundwater wells is presented in Table 5 along with the State MCLs.  The laboratory analytical 
sheets for the samples in Table 3 were submitted with the 2014 report and the laboratory 
analytical sheets for the samples in Table 5 are included in Attachment C.     
 

TABLE 5 
Summary of Selected Constituents in Other Alluvial Geothermal Wells 

Constituent Number of 
Observations 

Minimum 
(mg/L) 

Maximum 
(mg/L) 

State MCL 
(mg/L) 

Iron 1 <0.01 <0.01 1.0 
Fluoride 3 9.95 15.46 1.6 
Sulfate 3 476 675 600 
TDS 3 1110 1480 1000 

 
Alluvial geothermal groundwater monitoring well analytical results indicate that TDS is higher 
than in the deep geothermal reservoir.  Alluvial geothermal groundwater monitoring well 
analytical results also indicate that sulfate exceeds State water quality criteria, however, 
analytical results indicate that naturally occurring sulfate is higher than in the deep geothermal 
reservoir.  Most iron analyses in the alluvial geothermal groundwater are non-detect.  One 
shallow well (MW-1B) exceeded NMAC 20.6.3103 criteria for iron with an anomalously high 
value of 8.5 mg/L; far higher than the produced or injected geothermal water. The anomalous 
value of 8.5 mg/L does not appear to be representative of water quality at this location or in the 
alluvial geothermal water.   Relying on the majority of non-detects for iron, and the concentration 
of iron in produced geothermal water being below NMAC 20.6.2 standards of 1.0 mg/L, a BTV 
for iron is unnecessary.  
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BACKGROUND THRESHOLD VALUES 
 
Since the exceedances of certain regulated constituents in groundwater at LDG are natural in 
origin, a BTV based on background concentrations is required.  The objective of the BTV 
calculation is to establish an upper percentile limit concentration for each constituent of concern 
in the Lightning Dock geothermal system.  The September 2014 report established BTVs for the 
geothermal production and injection water and this addendum establishes BTVs for the alluvial 
geothermal groundwater in the vicinity of the injection wells or greenhouse area.   
 
The expected BTV for dissolved compounds in the Lightning Dock geothermal system can be 
determined using existing chemical analytical results and EPA-approved procedures.  The 
statistical procedure to calculate BTVs is well documented by the EPA (ProUCL Users Guide, 
Chapter 1).  The appropriate standard for comparison is the 95% Upper Percentile Limit for a 
Single Observation (UPL95).  What is calculated is the value greater than 95% of all expected 
values if you collected a single sample of alluvial geothermal groundwater in the vicinity of the 
greenhouse area.  There is a 5% probability (α = 0.05) that a single sample would have a value 
higher than the UPL95.   
 
The alluvial geothermal groundwater sample set collected by LDG in December 2013 contains a 
total of seven samples and one duplicate sample.  ProUCL guidance suggests that at least 10 
samples are needed to statistically determine a BTV.  An insufficient number of samples of 
alluvial geothermal groundwater was collected by LDG in December 2013.  The inclusion of 
additional historic data from the greenhouse area, however, provides a sufficient number of 
samples to calculate BTVs for alluvial geothermal groundwater in the vicinity of the injection 
wells or greenhouse area.  The EPA-approved software ProUCL 5.0 was used to calculate the 
BTVs presented herein.  Dr. Gregory Miller of Geochemical, LLC input the data, ran the 
program, and provided the output results with comments to Geo-Science Solutions, LLC.  The 
data is broken into two groups, monitoring wells (MW’s) and monitoring wells combined with 
three samples from two alluvial geothermally-influenced wells (All).  Both groups are carried 
through the analysis. The raw dataset for this effort is presented in Table 6. 
 

TABLE 6 
Summary of Selected Constituents for Alluvial Geothermal Wells 

MW F 
(mg/L) 

MW TDS   
(mg/L) 

All F 
(mg/L) 

All TDS 
(mg/L) 

MW Sulfate 
(mg/L) 

All Sulfate 
(mg/L) 

7.7 1780 12.5 1195 670 585 
9.3 1520 15.46 1480 540 675 
11 1380 9.95 1110 510 476 
12 1380 7.7 1780 540 670 
4.3 3210 9.3 1520 1200 540 
1.3 2010 11 1380 930 510 
6.9 1880 12 1380 950 540 
  4.3 3210  1200 
  1.3 2010  930 
  6.9 1880  950 

 
Prior to calculating BTVs, Dixon’s tests for outliers were conducted.  No outliers for the fluoride 
or sulfate data were detected.  The TDS value of 3210 mg/L was identified as an outlier at the 
90% and 95% confidence interval and was removed from the data set.  Dixon’s test was rerun 
on the reduced dataset and outliers were not detected.  This final reduced dataset is presented 
in Table 7. 
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TABLE 7 
Summary of Reduced Data for Alluvial Geothermal Wells 

MW F 
(mg/L) 

MW TDS   
(mg/L) 

All F 
(mg/L) 

All TDS 
(mg/L) 

MW Sulfate 
(mg/L) 

All Sulfate 
(mg/L) 

7.7 1780 12.5 1195 670 585 
9.3 1520 15.46 1480 540 675 
11 1380 9.95 1110 510 476 
12 1380 7.7 1780 540 670 
4.3 2010 9.3 1520 1200 540 
1.3 1880 11 1380 930 510 
6.9  12 1380 950 540 
  4.3 2010  1200 
  1.3 1880  930 
  6.9   950 

 
Distribution testing is necessary to select the proper statistical test for the data.  The reduced 
dataset of Table 7 was tested for its goodness-of-fit to probability distributions (normal, gamma, 
and lognormal).  All of the reduced datasets were normally distributed at the 95% confidence 
interval, indicating that use of the 95% Upper Prediction Limit (t-statistic) is the appropriate 
measure of the BTV for fluoride and TDS.  Summary statistics for the reduced dataset are 
presented in Table 8. 

 
TABLE 8 

Summary of Reduced Data Statistics for Alluvial Geothermal Wells 
Constituent Number of 

Observations 
Minimum 

(mg/L) 
Maximum 

(mg/L) 
Mean 
(mg/L) 

SD 
(mg/L) 

SEM 
(mg/L) 

CV 
(mg/L) 

MW F 7 1.3 12 7.5 3.76 1.421 0.501 
MW TDS 6 1380 2010 1658 269 109.8 0.162 
MW Sulfate 7 510 1200 762.9 266.4 100.7 0.349 
All F 10 1.3 15.46 9.041 4.156 1.314 0.46 
All TDS 9 1110 2010 1526 306.5 102.2 0.201 
All Sulfate 10 476 1200 707.6 239.7 75.8 0.339 

Notes: SD = standard deviation, SEM = standard error of the mean, CV = coefficient of variation  

The BTVs for the two groups (MW’s and All) concentrations of fluoride, sulfate, and TDS are 
presented in Table 9. The ProUCL output sheets are included in Attachment D. 

TABLE 9 
BTVs for Selected Constituents in Alluvial Geothermal Groundwater 

Constituent MWs Only 
(mg/L) 

All wells 
(mg/L) 

Fluoride 15.31 17.03 
TDS 2244 2127 
Sulfate 1316 1168 
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CONCLUSIONS 
 
The Lightning Dock geothermal system is dynamic and its flow and chemical characteristics 
may change over time.  Factors effecting fluoride, TDS, and sulfate concentrations in alluvial 
geothermal groundwater include: upwelling flow from the deep geothermal reservoir, sealing of 
and development of new upward flow paths by mineral precipitation, snow and rain that 
recharge the shallow groundwater system, and shallow groundwater use in the basin. 
 
It is unlikely that fluoride concentrations in alluvial geothermal groundwater would ever exceed 
the maximum fluoride concentration of 15.46 mg/L detected in the greenhouse area.  It is 
possible that the alluvial geothermal groundwater BTVs established herein could be exceeded, 
however any exceedance is expected to be less than two standard deviations for the “All F” data 
presented in Table 8.  A Fluoride BTV of 17.03 is the most practical approach for this 
constituent since it utilizes all of the analytical data for alluvial geothermal groundwater samples 
collected from wells in the greenhouse area.    
 
Thank you very much for your assistance in the development of this important energy project. 
Should you have questions regarding this document or the ProUCL output, please do not 
hesitate to contact me by email at dwjanney160@gmail.com or by phone at 505. 508.9187. 
 
Respectfully submitted, 
 
 
 
David W. Janney, PG 
Principal 
Geo-Science Solutions, LLC 
Agent for Lightning Dock Geothermal HI-01, LLC 
 
Cc: Carl Chavez – NMOCD 

Nick Goodman – Lightning Dock Geothermal HI-01, LLC 
 Michelle Henrie – Lightning Dock Geothermal HI-01, LLC 
 
Attachments 
A:  Figure 1 
B:  Table 3 
C:  Laboratory Analytical Sheets 
D:  ProUCL 5.0 Output Files 
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ATTACHMENT A 

FIGURE 1 
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TABLE 3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE 3
Summary of Alluvial Geothermal Groundwater Analytical Results

Lightning Dock Geothermal HI-01, LLC
Animas, New Mexico

2015 Background Water Quality Data
April 2015

Well ID:
Burgett 

Geothermal Well 
Burgett 

Produced LCD Hot MW-1 MW-1B MW-2 MW-2 Duplicate MW-3 MW-4 MW-5 MW-6
NMAC 20.6.2 Sample Date: 1/28/19861 2/2/19932 3/12/20083 11/25/2013 12/11/2013 11/25/2013 11/25/2013 11/24/2013 11/24/2013 11/24/2013 11/23/2013

Analyte
Std. Dissolved 
Concentration Lab ID: WC562/HM279 153440 1311B14-001 1312659-001 1311B14-002 1311B14-003 1311B14-004 1311B14-005 1311B14-006 1311B14-007

1 Arsenic (As) 1 mg/l 0.011 < 0.05 < 0.005 0.0055 0.011 0.0082 0.0083 0.019 0.012 0.0060 0.020
2 Barium (Ba) 1 mg/l NA < 0.1 0.059 0.063 0.14 0.044 0.043 0.06 0.059 0.041 0.047
3 Cadmium (Cd) 0.01 mg/l NA < 0.1 < 0.001 < 0.002 < 0.002 ND ND ND ND ND MD
4 Chromium (Cr) 0.5 mg/l NA < 0.1 < 0.001 < 0.006 < 0.006 ND ND ND ND ND ND
5 Cyanide (CN) 0.2 mg/l NA NA < 0.01 < 0.001 < 0.001 ND ND ND ND ND ND
6 Fluoride (F) 1.6 mg/l 12.5 15.46 9.95 7.7 9.3 11 11 12 4.3 1.3 6.9
7 Lead (Pb) 0.05 mg/l NA < 0.1 < 0.005 < 0.001 0.0044 ND ND ND ND ND ND
8 Total Mercury (Hg) 0.002 mg/l NA 0.004 < 0.0002 0.00079 0.0016 ND ND 0.00034 ND 0.0010 0.00077
9 Nitrate(NO3 as N) 10 mg/l NA NA 4.2 2.6 15 3.1 3.2 2.1 12 42 42

10 Selenium (Se) 0.05 mg/l < 0.005 < 0.05 0.046 0.0052 NA 0.0035 0.0035 0.0034 0.033 0.028 0.011
11 Silver (Ag) 0.05 mg/l NA < 0.1 < 0.005 < 0.005 < 0.005 ND ND ND ND ND ND
12 Uranium (U) 0.03 mg/l NA NA NA 0.011 0.0037 ND ND ND 0.0051 0.014 0.0012
13 Radioactivity: Radium 266 30 pCi/l NA NA NA 0.285 ± 0.350 (0.571) 2.00 ± 0.722 (0.566) 0.266 ± 0.377 (0.638) 0.183 ± 0.312 (0.550) 0.102 ± 0.375 (0.720) 1.32 ± 0.615 (0.664) 0.305 ± 0.401 (0.667) 0.140 ± 0.305 (0.562)
14 Radioactivity: Radium 288 30 pCi/l NA NA NA 0.888 ± 0.456 (0.799) 0.711 ± 0.402 (0.727) 0.0585 ± 0.308 (0.702) 0.468 ± 0.385 (0.767) 0.156 ± 0.270 (0.590) 0.542 ± 0.396 (0.772) 0.333 ± 0.452 (0.966) 2.53 ± 0.949 (1.39)
15 Radionuclides:  Radon 222 None NA NA NA 238 676 580 567 781 1090 197 507
16 Benzene 1 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
17 Polychlorinated biphenyls (PCB's) 1 ug/l NA NA ND NA ND NA NA NA NA NA NA
18 Toluene 750 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
19 Carbon Tetrachloride 10 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
20 1,2-dichloroethane (EDC) 10 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
21 1,1-dichloroethylene (1,1-DCE) 5 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
22 1,1,2,2,-tetrachloroethene (PCE) 20 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
23 1,1,2-trichloroethylene (TCE) 100 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
24 ethylbenzene 750 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
25 Total xylenes 620 ug/l NA NA < 1 < 3 < 3 ND ND ND ND ND ND
26 methylene chloride 100 ug/l NA NA < 5 < 6 < 6 ND ND ND ND ND ND
27 chloroform 100 ug/l NA NA < 1 28 33 4.9 5.2 21 ND ND ND
28 1,1-dichloroethane 25 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
29 ethane dibromide (EDB) 0.1 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
30 1,1,1-trichloroethane 660 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
31 1,1,2-trichloroethane 10 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
32 1,1,2,2-tetrachloroethane 10 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
33 vinyl chloride 1 ug/l NA NA < 1 < 2 < 2 ND ND ND ND ND ND
34 PAH's; total naphthalene 30 ug/l NA NA NA ND ND ND ND ND ND ND ND
35 benzo-a-pyrene 0.7 ug/l NA NA NA < 10 < 10 ND ND ND ND ND ND
36 TPH 418.1 None NA NA NA < 1 1.3 ND ND 1.1 NA NA ND

1 Chloride (Cl) 250 mg/l 94.3 110 77 100 120 96 96 94 710 230 130
2 Copper (Cu) 1 mg/l NA < 0.1 < 0.005 < 0.006 < 0.006 ND ND ND ND ND ND
3 Iron (Fe) 1 mg/l NA < 0.1 0.138 < 0.02 8.5 < 0.02 < 0.02 0.24 < 0.02 0.021 0.39
4 Manganese (Mn) 0.2 mg/l NA < 0.05 0.012 0.21 0.27 0.041 0.036 0.18 0.15 0.27 0.074
5 Phenol 0.005 mg/l NA NA 0.139 < 0.0025 < 0.0025 < 0.0025 < 0.0025 < 0.0025 < 0.0025 < 0.0025 < 0.0025
6 Sulfate 600 mg/l 585 675 476 670 540 510 510 540 1200 930 950
7 Total Dissolved Solids (TDS) 1000 mg/l 1195 1480 1110 1780 1520 1380 1210 1380 3210 2010 1880
8 Zinc (Zn) 10 mg/l NA < 0.1 < 0.007 < 0.01 0.015 0.015 ND ND 0.048 0.023 0.033
9 pH 6-9 pH Units 7.91 7.69 7.66 7.6 7.58 8 7.38 7.62 7.56

1 Aluminum (Al) 5 mg/l NA < 0.1 < 0.05 0.034 25 0.049 0.024 0.31 ND ND 0.63
2 Boron (B) 0.75 mg/l NA < 0.05 0.369 0.7 0.45 0.37 0.36 0.44 0.22 0.31 0.39
3 Cobalt (Co) 0.05 mg/l NA < 0.05 NA < 0.008 < 0.008 ND ND ND ND ND ND
4 Molybdenum (Mo) 1.0 mg/l NA < 0.1 < 0.1 0.058 0.029 0.027 0.026 0.065 0.014 0.031 0.035
5 Nickel (Ni) 0.2 mg/l NA < 0.1 < 0.005 < 0.01 < 0.01 ND ND ND ND ND ND
6 Bromide None NA NA NA < 0.006 NA ND ND ND 2.2 1.2 ND
7 Lithium (Li) None NA NA NA 0.8 0.533 0.7 0.7 0.5 1.7 0.4 0.8
8 Rubidium (Rb) None NA NA NA 0.2 0.189 0.1 0.1 0.2 0.4 0.1 0.1
9 Tungsten None NA NA NA < 0.006 0.0386 ND ND ND ND ND ND

Notes:
NA = not analyzed
ND = not detected
* total metal not dissolved metal
Notes:

1 Sample collected by OCD and analyized by NM State Health and Environment Dept. Lab
2 Sample collected by OCD and analyized by NM State Health and Environment Dept. Lab and Westech Lab, metals are Total
3 Samples collected by Razer and analyized by Trace Analysis, metals are Total
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Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 1 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexio
Summary ReportJim RosserRaser Tehnologies5152 North Edgewood Dr.Suite 375Provo, UT, 84604 Report Date: Marh 18, 2008Work Order: 8031235�8031235�Projet Loation: Animas, New MexioProjet Name: Cold Water/Hot WaterProjet Number: Lighting Dok Date Time DateSample Desription Matrix Taken Taken Reeived153439 LDC Cold Water water 2008-03-12 07:54 2008-03-12153440 LDC Hot Water water 2008-03-12 08:23 2008-03-12TPH DRO TPH GRO TX1005DRO GRO C6-C12 >C12-C28Sample - Field Code (mg/L) (mg/L) (mg/L) (mg/L)153439 - LDC Cold Water <5.00 <0.500 <5.00 <5.00153440 - LDC Hot Water <5.00 <0.500 <5.00 <5.00Sample: 153439 - LDC Cold WaterParam Flag Result Units RLTotal Silver <0.00500 mg/L 0.00500Total Aluminum <0.0500 mg/L 0.0500Hydroxide Alkalinity <1.00 mg/L as CaCo3 1.00Carbonate Alkalinity <1.00 mg/L as CaCo3 1.00Biarbonate Alkalinity 126 mg/L as CaCo3 5.00Total Alkalinity 126 mg/L as CaCo3 5.00Amenable Cyanide <0.0100 mg/L 0.0100Ammonia-N 1.48 mg/L 1.00Total Arseni <0.00500 mg/L 0.00500Total Boron 0.0590 mg/L 0.00500Total Barium 0.0240 mg/L 0.00100Total Beryllium <0.00200 mg/L 0.00200Total Calium 42.8 mg/L 0.500Total Cadmium <0.00100 mg/L 0.00100Chloride 20.4 mg/L 2.00Chlorine <0.0400 mg/L 0.0400Free Chlorine <0.0400 mg/L 0.0400Chemial Oxygen Demand <50.0 mg/L 50.0Spei� Condutane 550 uMHOS/m 0.00Total Chromium <0.00100 mg/L 0.00100Total Copper 0.0150 mg/L 0.00500ontinued . . .TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 2 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexiosample 153439 ontinued . . .Param Flag Result Units RLTotal Iron 0.0130 mg/L 0.0100Fluoride 1.04 mg/L 0.200Free Cyanide <0.0100 mg/L 0.0100Total Merury <0.000200 mg/L 0.000200Total Potassium 2.11 mg/L 0.500Total Magnesium 3.81 mg/L 0.500Total Manganese <0.00250 mg/L 0.00250Total Molybdenum <0.0100 mg/L 0.0100Total Sodium 68.0 mg/L 0.00Total Nikel <0.00500 mg/L 0.00500Nitrite-N <0.100 mg/L 0.100Nitrate-N 1.19 mg/L 0.100Total Lead <0.00500 mg/L 0.00500pH 7.48 s.u. 0.00Phenolis 0.260 mg/L 0.130PO4-P <0.500 mg/L 0.500Total Antimony <0.0200 mg/L 0.0200Total Selenium <0.0100 mg/L 0.0100Total Silia 34.7 mg/L 0.0500Sulfate 94.8 mg/L 1.00Sul�de <0.100 mg/L 0.100Total Dissolved Solids 358 mg/L 5.00Total Kjeldahl Nitrogen - N <6.00 mg/L 6.00Total Thallium <0.0200 mg/L 0.0200Total Organi Carbon <1.00 mg/L 1.00Total Cyanide <0.0150 mg/L 0.0150Total Suspended Solids <10.0 mg/L 10.0Turbidity (Nephelometri) 0.0800 NTU 0.00Bromohloromethane <1.00 �g/L 1.00Dihlorodiuoromethane <1.00 �g/L 1.00Chloromethane (methyl hloride) <1.00 �g/L 1.00Vinyl Chloride <1.00 �g/L 1.00Bromomethane (methyl bromide) <5.00 �g/L 5.00Chloroethane <1.00 �g/L 1.00Trihlorouoromethane <1.00 �g/L 1.00Aetone <10.0 �g/L 10.0Iodomethane (methyl iodide) <5.00 �g/L 5.00Carbon Disul�de <1.00 �g/L 1.00Arylonitrile <1.00 �g/L 1.002-Butanone (MEK) <5.00 �g/L 5.004-Methyl-2-pentanone (MIBK) <5.00 �g/L 5.002-Hexanone <5.00 �g/L 5.00trans 1,4-Dihloro-2-butene <10.0 �g/L 10.01,1-Dihloroethene <1.00 �g/L 1.00Methylene hloride <5.00 �g/L 5.00MTBE <1.00 �g/L 1.00trans-1,2-Dihloroethene <1.00 �g/L 1.001,1-Dihloroethane <1.00 �g/L 1.00is-1,2-Dihloroethene <1.00 �g/L 1.002,2-Dihloropropane <1.00 �g/L 1.001,2-Dihloroethane (EDC) <1.00 �g/L 1.00Chloroform <1.00 �g/L 1.001,1,1-Trihloroethane <1.00 �g/L 1.00ontinued . . .TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 3 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexiosample 153439 ontinued . . .Param Flag Result Units RL1,1-Dihloropropene <1.00 �g/L 1.00Benzene <1.00 �g/L 1.00Carbon Tetrahloride <1.00 �g/L 1.001,2-Dihloropropane <1.00 �g/L 1.00Trihloroethene (TCE) <1.00 �g/L 1.00Dibromomethane (methylene bromide) <1.00 �g/L 1.00Bromodihloromethane <1.00 �g/L 1.002-Chloroethyl vinyl ether <5.00 �g/L 5.00is-1,3-Dihloropropene <1.00 �g/L 1.00trans-1,3-Dihloropropene <1.00 �g/L 1.00Toluene <1.00 �g/L 1.001,1,2-Trihloroethane <1.00 �g/L 1.001,3-Dihloropropane <1.00 �g/L 1.00Dibromohloromethane <1.00 �g/L 1.001,2-Dibromoethane (EDB) <1.00 �g/L 1.00Tetrahloroethene (PCE) <1.00 �g/L 1.00Chlorobenzene <1.00 �g/L 1.001,1,1,2-Tetrahloroethane <1.00 �g/L 1.00Ethylbenzene <1.00 �g/L 1.00m,p-Xylene <1.00 �g/L 1.00Bromoform <1.00 �g/L 1.00Styrene <1.00 �g/L 1.00o-Xylene <1.00 �g/L 1.001,1,2,2-Tetrahloroethane <1.00 �g/L 1.002-Chlorotoluene <1.00 �g/L 1.001,2,3-Trihloropropane <1.00 �g/L 1.00Isopropylbenzene <1.00 �g/L 1.00Bromobenzene <1.00 �g/L 1.00n-Propylbenzene <1.00 �g/L 1.001,3,5-Trimethylbenzene <1.00 �g/L 1.00tert-Butylbenzene <1.00 �g/L 1.001,2,4-Trimethylbenzene <1.00 �g/L 1.001,4-Dihlorobenzene (para) <1.00 �g/L 1.00se-Butylbenzene <1.00 �g/L 1.001,3-Dihlorobenzene (meta) <1.00 �g/L 1.00p-Isopropyltoluene <1.00 �g/L 1.004-Chlorotoluene <1.00 �g/L 1.001,2-Dihlorobenzene (ortho) <1.00 �g/L 1.00n-Butylbenzene <1.00 �g/L 1.001,2-Dibromo-3-hloropropane <5.00 �g/L 5.001,2,3-Trihlorobenzene <5.00 �g/L 5.001,2,4-Trihlorobenzene <5.00 �g/L 5.00Naphthalene <5.00 �g/L 5.00Hexahlorobutadiene <5.00 �g/L 5.00Total Zin 0.0490 mg/L 0.00700Sample: 153440 - LDC Hot WaterParam Flag Result Units RLTotal Silver <0.00500 mg/L 0.00500Total Aluminum <0.0500 mg/L 0.0500Hydroxide Alkalinity <1.00 mg/L as CaCo3 1.00ontinued . . .TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 4 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexiosample 153440 ontinued . . .Param Flag Result Units RLCarbonate Alkalinity <1.00 mg/L as CaCo3 1.00Biarbonate Alkalinity 94.0 mg/L as CaCo3 5.00Total Alkalinity 94.0 mg/L as CaCo3 5.00Amenable Cyanide <0.0100 mg/L 0.0100Ammonia-N 1.01 mg/L 1.00Total Arseni <0.00500 mg/L 0.00500Total Boron 0.369 mg/L 0.00500Total Barium 0.0590 mg/L 0.00100Total Beryllium <0.00200 mg/L 0.00200Total Calium 38.6 mg/L 0.500Total Cadmium <0.00100 mg/L 0.00100Chloride 77.0 mg/L 2.00Chlorine <0.0400 mg/L 0.0400Free Chlorine <0.0400 mg/L 0.0400Chemial Oxygen Demand <50.0 mg/L 50.0Spei� Condutane 1600 uMHOS/m 0.00Total Chromium <0.00100 mg/L 0.00100Total Copper <0.00500 mg/L 0.00500Total Iron 0.138 mg/L 0.0100Fluoride 9.95 mg/L 0.200Free Cyanide <0.0100 mg/L 0.0100Total Merury <0.000200 mg/L 0.000200Total Potassium 3.00 mg/L 0.500Total Magnesium 25.3 mg/L 0.500Total Manganese 0.0120 mg/L 0.00250Total Molybdenum <0.0100 mg/L 0.0100Total Sodium 254 mg/L 0.00Total Nikel <0.00500 mg/L 0.00500Nitrite-N <0.100 mg/L 0.100Nitrate-N 4.25 mg/L 0.100Total Lead <0.00500 mg/L 0.00500pH 7.91 s.u. 0.00Phenolis 0.139 mg/L 0.130PO4-P <0.500 mg/L 0.500Total Antimony <0.0200 mg/L 0.0200Total Selenium 0.0460 mg/L 0.0100Total Silia 113 mg/L 0.0500Sulfate 476 mg/L 1.00Sul�de <0.100 mg/L 0.100Total Dissolved Solids 1110 mg/L 5.00Total Kjeldahl Nitrogen - N <6.00 mg/L 6.00Total Thallium <0.0200 mg/L 0.0200Total Organi Carbon <1.00 mg/L 1.00Total Cyanide <0.0150 mg/L 0.0150Total Suspended Solids <10.0 mg/L 10.0Turbidity (Nephelometri) 0.350 NTU 0.00Bromohloromethane <1.00 �g/L 1.00Dihlorodiuoromethane <1.00 �g/L 1.00Chloromethane (methyl hloride) <1.00 �g/L 1.00Vinyl Chloride <1.00 �g/L 1.00Bromomethane (methyl bromide) <5.00 �g/L 5.00Chloroethane <1.00 �g/L 1.00Trihlorouoromethane <1.00 �g/L 1.00ontinued . . .TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 5 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexiosample 153440 ontinued . . .Param Flag Result Units RLAetone <10.0 �g/L 10.0Iodomethane (methyl iodide) <5.00 �g/L 5.00Carbon Disul�de <1.00 �g/L 1.00Arylonitrile <1.00 �g/L 1.002-Butanone (MEK) <5.00 �g/L 5.004-Methyl-2-pentanone (MIBK) <5.00 �g/L 5.002-Hexanone <5.00 �g/L 5.00trans 1,4-Dihloro-2-butene <10.0 �g/L 10.01,1-Dihloroethene <1.00 �g/L 1.00Methylene hloride <5.00 �g/L 5.00MTBE <1.00 �g/L 1.00trans-1,2-Dihloroethene <1.00 �g/L 1.001,1-Dihloroethane <1.00 �g/L 1.00is-1,2-Dihloroethene <1.00 �g/L 1.002,2-Dihloropropane <1.00 �g/L 1.001,2-Dihloroethane (EDC) <1.00 �g/L 1.00Chloroform <1.00 �g/L 1.001,1,1-Trihloroethane <1.00 �g/L 1.001,1-Dihloropropene <1.00 �g/L 1.00Benzene <1.00 �g/L 1.00Carbon Tetrahloride <1.00 �g/L 1.001,2-Dihloropropane <1.00 �g/L 1.00Trihloroethene (TCE) <1.00 �g/L 1.00Dibromomethane (methylene bromide) <1.00 �g/L 1.00Bromodihloromethane <1.00 �g/L 1.002-Chloroethyl vinyl ether <5.00 �g/L 5.00is-1,3-Dihloropropene <1.00 �g/L 1.00trans-1,3-Dihloropropene <1.00 �g/L 1.00Toluene <1.00 �g/L 1.001,1,2-Trihloroethane <1.00 �g/L 1.001,3-Dihloropropane <1.00 �g/L 1.00Dibromohloromethane <1.00 �g/L 1.001,2-Dibromoethane (EDB) <1.00 �g/L 1.00Tetrahloroethene (PCE) <1.00 �g/L 1.00Chlorobenzene <1.00 �g/L 1.001,1,1,2-Tetrahloroethane <1.00 �g/L 1.00Ethylbenzene <1.00 �g/L 1.00m,p-Xylene <1.00 �g/L 1.00Bromoform <1.00 �g/L 1.00Styrene <1.00 �g/L 1.00o-Xylene <1.00 �g/L 1.001,1,2,2-Tetrahloroethane <1.00 �g/L 1.002-Chlorotoluene <1.00 �g/L 1.001,2,3-Trihloropropane <1.00 �g/L 1.00Isopropylbenzene <1.00 �g/L 1.00Bromobenzene <1.00 �g/L 1.00n-Propylbenzene <1.00 �g/L 1.001,3,5-Trimethylbenzene <1.00 �g/L 1.00tert-Butylbenzene <1.00 �g/L 1.001,2,4-Trimethylbenzene <1.00 �g/L 1.001,4-Dihlorobenzene (para) <1.00 �g/L 1.00se-Butylbenzene <1.00 �g/L 1.001,3-Dihlorobenzene (meta) <1.00 �g/L 1.00ontinued . . .TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



Report Date: Marh 18, 2008 Work Order: 8031235 Page Number: 6 of 6Lighting Dok Cold Water/Hot Water Animas, New Mexiosample 153440 ontinued . . .Param Flag Result Units RLp-Isopropyltoluene <1.00 �g/L 1.004-Chlorotoluene <1.00 �g/L 1.001,2-Dihlorobenzene (ortho) <1.00 �g/L 1.00n-Butylbenzene <1.00 �g/L 1.001,2-Dibromo-3-hloropropane <5.00 �g/L 5.001,2,3-Trihlorobenzene <5.00 �g/L 5.001,2,4-Trihlorobenzene <5.00 �g/L 5.00Naphthalene <5.00 �g/L 5.00Hexahlorobutadiene <5.00 �g/L 5.00Total Zin <0.00700 mg/L 0.00700

TraeAnalysis, In. � 6701 Aberdeen Ave., Suite 9 � Lubbok, TX 79424-1515 � (806) 794-1296This is only a summary. Please, refer to the omplete report pakage for quality ontrol data.



 

 

 

 

 

ATTACHMENT D 

PROUCL 5.0 OUTPUT FILES 
 

 

 



MW F (mg/MW TDS (mAll F (mg/L All TDS (m MW Sulfate All Sulfate (mg/L)
7.7 1780 12.5 1195 670 585
9.3 1520 15.46 1480 540 675
11 1380 9.95 1110 510 476
12 1380 7.7 1780 540 670

4.3 3210 9.3 1520 1200 540
1.3 2010 11 1380 930 510
6.9 1880 12 1380 950 540

4.3 3210 1200
1.3 2010 930
6.9 1880 950
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MW F (mg MW TDS ( All F (mg/LAll TDS (mMW Sulfat  All Sulfate (mg/L)

7.7 1780 12.5 1195 670 585

9.3 1520 15.46 1480 540 675

11 1380 9.95 1110 510 476

12 1380 7.7 1780 540 670

4.3 2010 9.3 1520 1200 540

1.3 1880 11 1380 930 510

6.9 12 1380 950 540

4.3 2010 1200

1.3 1880 930

6.9 950
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For 5% significance level, 1380 is not an outlier.

For 1% significance level, 1380 is not an outlier.

2. Observation Value 1380 is a Potential Outlier (Lo  

Test Statistic: 0.000

For 10% significance level, 1380 is not an outlier.

For 10% significance level, 3210 is an outlier. 

For 5% significance level, 3210 is an outlier.

For 1% significance level, 3210 is an outlier.

1% critical value: 0.637

1.  Observation Value 3210 is a Potential Outlier (U  

Test Statistic: 0.656

Dixon's Outlier Test for MW TDS (mg/L)

Number of Observations = 7

10% critical value: 0.434

5% critical value: 0.507

For 10% significance level, 1.3 is not an outlier.

For 5% significance level, 1.3 is not an outlier.

For 1% significance level, 1.3 is not an outlier.

2. Observation Value 1.3 is a Potential Outlier (Low  

Test Statistic: 0.280

Test Statistic: 0.093

For 10% significance level, 12 is not an outlier.

For 5% significance level, 12 is not an outlier.

For 1% significance level, 12 is not an outlier.

5% critical value: 0.507

1% critical value: 0.637

1.  Observation Value 12 is a Potential Outlier (Upp  

Dixon's Outlier Test for MW F (mg/L)

Number of Observations = 7

10% critical value: 0.434

From File   ProUCL_IN.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   3/18/2015 3:07:01 PM
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For 5% significance level, 1380 is not an outlier.

For 1% significance level, 1380 is not an outlier.

2. Observation Value 1380 is a Potential Outlier (Lo  

Test Statistic: 0.000

For 10% significance level, 1380 is not an outlier.

For 10% significance level, 2010 is not an outlier.

For 5% significance level, 2010 is not an outlier.

For 1% significance level, 2010 is not an outlier.

1% critical value: 0.698

1.  Observation Value 2010 is a Potential Outlier (U  

Test Statistic: 0.206

Dixon's Outlier Test for MW TDS (mg/L)

Number of Observations = 6

10% critical value: 0.482

5% critical value: 0.56

For 10% significance level, 1.3 is not an outlier.

For 5% significance level, 1.3 is not an outlier.

For 1% significance level, 1.3 is not an outlier.

2. Observation Value 1.3 is a Potential Outlier (Low  

Test Statistic: 0.280

Test Statistic: 0.093

For 10% significance level, 12 is not an outlier.

For 5% significance level, 12 is not an outlier.

For 1% significance level, 12 is not an outlier.

5% critical value: 0.507

1% critical value: 0.637

1.  Observation Value 12 is a Potential Outlier (Upp  

Dixon's Outlier Test for MW F (mg/L)

Number of Observations = 7

10% critical value: 0.434

From File   ProUCL_IN.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   3/18/2015 3:09:39 PM
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10% critical value: 0.434

5% critical value: 0.507

Dixon's Outlier Test for MW Sulfate (mg/L)

Number of Observations = 7

Test Statistic: 0.110

For 10% significance level, 1110 is not an outlier.

For 5% significance level, 1110 is not an outlier.

For 1% significance level, 1110 is not an outlier.

For 5% significance level, 2010 is not an outlier.

For 1% significance level, 2010 is not an outlier.

2. Observation Value 1110 is a Potential Outlier (Lo  

1.  Observation Value 2010 is a Potential Outlier (U  

Test Statistic: 0.160

For 10% significance level, 2010 is not an outlier.

Number of Observations = 9

10% critical value: 0.441

5% critical value: 0.512

1% critical value: 0.635

For 1% significance level, 1.3 is not an outlier.

Dixon's Outlier Test for All TDS (mg/L)

Test Statistic: 0.268

For 10% significance level, 1.3 is not an outlier.

For 5% significance level, 1.3 is not an outlier.

For 10% significance level, 15.46 is not an outlier.

For 5% significance level, 15.46 is not an outlier.

For 1% significance level, 15.46 is not an outlier.

2. Observation Value 1.3 is a Potential Outlier (Low  

1.  Observation Value 15.46 is a Potential Outlier (U  

Test Statistic: 0.265

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

Dixon's Outlier Test for All F (mg/L)
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For 10% significance level, 476 is not an outlier.

For 5% significance level, 476 is not an outlier.

For 1% significance level, 476 is not an outlier.

2. Observation Value 476 is a Potential Outlier (Low  

Test Statistic: 0.072

Test Statistic: 0.362

For 10% significance level, 1200 is not an outlier.

For 5% significance level, 1200 is not an outlier.

For 1% significance level, 1200 is not an outlier.

5% critical value: 0.477

1% critical value: 0.597

1.  Observation Value 1200 is a Potential Outlier (U  

Dixon's Outlier Test for All Sulfate (mg/L)

Number of Observations = 10

10% critical value: 0.409

For 10% significance level, 510 is not an outlier.

For 5% significance level, 510 is not an outlier.

For 1% significance level, 510 is not an outlier.

For 1% significance level, 1200 is not an outlier.

2. Observation Value 510 is a Potential Outlier (Low  

Test Statistic: 0.043

Test Statistic: 0.362

For 10% significance level, 1200 is not an outlier.

For 5% significance level, 1200 is not an outlier.

1% critical value: 0.637

1.  Observation Value 1200 is a Potential Outlier (U  
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10% critical value: 0.434

5% critical value: 0.507

Dixon's Outlier Test for MW Sulfate (mg/L)

Number of Observations = 7

Test Statistic: 0.094

For 10% significance level, 1110 is not an outlier.

For 5% significance level, 1110 is not an outlier.

For 1% significance level, 1110 is not an outlier.

For 5% significance level, 3210 is an outlier.

For 1% significance level, 3210 is not an outlier.

2. Observation Value 1110 is a Potential Outlier (Lo  

1.  Observation Value 3210 is a Potential Outlier (U  

Test Statistic: 0.596

For 10% significance level, 3210 is an outlier. 

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

For 1% significance level, 1.3 is not an outlier.

Dixon's Outlier Test for All TDS (mg/L)

Test Statistic: 0.268

For 10% significance level, 1.3 is not an outlier.

For 5% significance level, 1.3 is not an outlier.

For 10% significance level, 15.46 is not an outlier.

For 5% significance level, 15.46 is not an outlier.

For 1% significance level, 15.46 is not an outlier.

2. Observation Value 1.3 is a Potential Outlier (Low  

1.  Observation Value 15.46 is a Potential Outlier (U  

Test Statistic: 0.265

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

Dixon's Outlier Test for All F (mg/L)



109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

A B C D E F G H I J K L

For 10% significance level, 476 is not an outlier.

For 5% significance level, 476 is not an outlier.

For 1% significance level, 476 is not an outlier.

2. Observation Value 476 is a Potential Outlier (Low  

Test Statistic: 0.072

Test Statistic: 0.362

For 10% significance level, 1200 is not an outlier.

For 5% significance level, 1200 is not an outlier.

For 1% significance level, 1200 is not an outlier.

5% critical value: 0.477

1% critical value: 0.597

1.  Observation Value 1200 is a Potential Outlier (U  

Dixon's Outlier Test for All Sulfate (mg/L)

Number of Observations = 10

10% critical value: 0.409

For 10% significance level, 510 is not an outlier.

For 5% significance level, 510 is not an outlier.

For 1% significance level, 510 is not an outlier.

For 1% significance level, 1200 is not an outlier.

2. Observation Value 510 is a Potential Outlier (Low  

Test Statistic: 0.043

Test Statistic: 0.362

For 10% significance level, 1200 is not an outlier.

For 5% significance level, 1200 is not an outlier.

1% critical value: 0.637

1.  Observation Value 1200 is a Potential Outlier (U  
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From File   ProUCL_IN.xls

Full Precision   OFF

General Statistics on Uncensored Full Data

Date/Time of Computation   3/18/2015 3:10:46 PM

User Selected Options

From File: ProUCL_IN.xls

General Statistics for Uncensored Data Sets

Variable NumObs # Missing Minimum Maximum Mean SD SEM MAD/0.675Skewness Kurtosis CV

-0.372 0.501

MW TDS (mg/L) 6 0 1380 2010 1658 269 109.8 370.6 0.161 -2.197 0.162

7.5 3.76 1.421 4.893 -0.577MW F (mg/L) 7 0 1.3 12

0.0899 0.46

All TDS (mg/L) 9 0 1110 2010 1526 306.5 102.2 422.5 0.331 -1.002 0.201

9.041 4.156 1.314 3.781 -0.469All F (mg/L) 10 0 1.3 15.46

-0.99 0.349

All Sulfate (mg/L) 10 0 476 1200 707.6 239.7 75.8 152 1.141 0.349 0.339

762.9 266.4 100.7 237.2 0.687MW Sulfate (mg/L) 7 0 510 1200

Percentiles for Uncensored Data Sets

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1)50%ile(Q275%ile(Q3) 80%ile 90%ile 95%ile 99%ile

     11.7      11.94

MW TDS (mg/L)       6       0   1380   1380   1415   1650   1855   1880   1945   1978   2004

      5.6       7.7      10.15      10.66      11.4MW F (mg/L)       7       0       3.1       4.82

     14.13      15.19

All TDS (mg/L)       9       0   1178   1306   1380   1480   1780   1820   1906   1958   2000

      7.1       9.625      11.75      12.1      12.8All F (mg/L)      10       0       4       6.38

  1125   1185

All Sulfate (mg/L)      10       0    506.6    534    540    627.5    866.3    934    975   1088   1178

   540    670    940    946   1050MW Sulfate (mg/L)       7       0    528    540
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Lilliefors Critical (0.05) Value       0.335

Data appear Lognormal at (0.05) Significance Level

MW TDS (mg/L)

Shapiro Wilk Critical (0.05) Value       0.803

Approximate Shapiro Wilk P Value      0.0553

Lilliefors Test Statistic       0.267

Correlation Coefficient R       0.901

Shapiro Wilk Test Statistic       0.823

K-S Critical(0.05)  Value       0.314

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.434

A-D Critical (0.05) Value       0.713

K-S Test Statistic       0.239

Gamma GOF Test Results

Correlation Coefficient R       0.915

Lilliefors Test Statistic       0.151

Lilliefors Critical (0.05) Value       0.335

Data appear Normal at (0.05) Significance Level

Shapiro Wilk Test Statistic       0.963

Shapiro Wilk Critical (0.05) Value       0.803

Approximate Shapiro Wilk P Value       0.899

Normal GOF Test Results

Correlation Coefficient R       0.985

Theta star       4.347

Mean of Log Transformed Data       1.83

Standard Deviation of Log Transformed Data       0.77

Khat       2.853

Theta hat       2.629

Kstar       1.725

Maximum      12

Mean of Raw Data       7.5

Standard Deviation of Raw Data       3.76

Number of Valid Observations       7

Number of Distinct Observations       7

Minimum       1.3

MW F (mg/L)

Raw Statistics

From File   ProUCL_IN.xls

Full Precision   OFF

Confidence Coefficient   0.95

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

User Selected Options

Date/Time of Computation   3/18/2015 3:12:53 PM
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Standard Deviation of Raw Data       4.156

Khat       3.188

Minimum       1.3

Maximum      15.46

Mean of Raw Data       9.041

Raw Statistics

Number of Valid Observations      10

Number of Distinct Observations      10

Lilliefors Critical (0.05) Value       0.362

Data appear Lognormal at (0.05) Significance Level

All F (mg/L)

Shapiro Wilk Critical (0.05) Value       0.788

Approximate Shapiro Wilk P Value     N/A    

Lilliefors Test Statistic       0.193

Correlation Coefficient R       0.957

Shapiro Wilk Test Statistic       0.887

K-S Critical(0.05)  Value       0.332

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.406

A-D Critical (0.05) Value       0.697

K-S Test Statistic       0.209

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.96

Approximate Shapiro Wilk P Value     N/A    

Lilliefors Test Statistic       0.196

Lilliefors Critical (0.05) Value       0.362

Correlation Coefficient R       0.959

Shapiro Wilk Test Statistic       0.893

Shapiro Wilk Critical (0.05) Value       0.788

Standard Deviation of Log Transformed Data       0.163

Normal GOF Test Results

Kstar      22.93

Theta star      72.33

Mean of Log Transformed Data       7.403

Standard Deviation of Raw Data    269

Khat      45.63

Theta hat      36.34

Minimum   1380

Maximum   2010

Mean of Raw Data   1658

Raw Statistics

Number of Valid Observations       6

Number of Distinct Observations       5
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Correlation Coefficient R       0.981

Standard Deviation of Log Transformed Data       0.201

Normal GOF Test Results

Kstar      18.81

Theta star      81.13

Mean of Log Transformed Data       7.313

Standard Deviation of Raw Data    306.5

Khat      28.11

Theta hat      54.3

Minimum   1110

Maximum   2010

Mean of Raw Data   1526

Raw Statistics

Number of Valid Observations       9

Number of Distinct Observations       8

Lilliefors Critical (0.05) Value       0.28

Data appear Approximate_Lognormal at (0.05) Significance L

All TDS (mg/L)

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value      0.0119

Lilliefors Test Statistic       0.242

Correlation Coefficient R       0.887

Shapiro Wilk Test Statistic       0.805

K-S Critical(0.05)  Value       0.268

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.533

A-D Critical (0.05) Value       0.732

K-S Test Statistic       0.194

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.936

Approximate Shapiro Wilk P Value       0.954

Lilliefors Test Statistic       0.125

Lilliefors Critical (0.05) Value       0.28

Correlation Coefficient R       0.989

Shapiro Wilk Test Statistic       0.981

Shapiro Wilk Critical (0.05) Value       0.842

Standard Deviation of Log Transformed Data       0.72

Normal GOF Test Results

Kstar       2.298

Theta star       3.934

Mean of Log Transformed Data       2.037

Theta hat       2.836
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Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Approximate Shapiro Wilk P Value       0.259

Lilliefors Test Statistic       0.227

Lilliefors Critical (0.05) Value       0.335

Correlation Coefficient R       0.941

Shapiro Wilk Test Statistic       0.871

Shapiro Wilk Critical (0.05) Value       0.803

Standard Deviation of Log Transformed Data       0.34

Normal GOF Test Results

Kstar       5.855

Theta star    130.3

Mean of Log Transformed Data       6.587

Standard Deviation of Raw Data    266.4

Khat      10.08

Theta hat      75.68

Minimum    510

Maximum   1200

Mean of Raw Data    762.9

Raw Statistics

Number of Valid Observations       7

Number of Distinct Observations       6

Lilliefors Critical (0.05) Value       0.295

Data appear Lognormal at (0.05) Significance Level

MW Sulfate (mg/L)

Shapiro Wilk Critical (0.05) Value       0.829

Approximate Shapiro Wilk P Value       0.884

Lilliefors Test Statistic       0.139

Correlation Coefficient R       0.986

Shapiro Wilk Test Statistic       0.959

K-S Critical(0.05)  Value       0.279

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.252

A-D Critical (0.05) Value       0.721

K-S Test Statistic       0.15

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.983

Approximate Shapiro Wilk P Value       0.789

Lilliefors Test Statistic       0.175

Lilliefors Critical (0.05) Value       0.295

Shapiro Wilk Test Statistic       0.949

Shapiro Wilk Critical (0.05) Value       0.829
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K-S Critical(0.05)  Value       0.267

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.578

A-D Critical (0.05) Value       0.725

K-S Test Statistic       0.222

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R       0.959

Approximate Shapiro Wilk P Value      0.0651

Lilliefors Test Statistic       0.254

Lilliefors Critical (0.05) Value       0.28

Correlation Coefficient R       0.925

Shapiro Wilk Test Statistic       0.852

Shapiro Wilk Critical (0.05) Value       0.842

Standard Deviation of Log Transformed Data       0.311

Normal GOF Test Results

Kstar       7.782

Theta star      90.93

Mean of Log Transformed Data       6.516

Standard Deviation of Raw Data    239.7

Khat      11.02

Theta hat      64.2

Minimum    476

Maximum   1200

Mean of Raw Data    707.6

Raw Statistics

Number of Valid Observations      10

Number of Distinct Observations       9

Lilliefors Critical (0.05) Value       0.335

Data appear Lognormal at (0.05) Significance Level

All Sulfate (mg/L)

Shapiro Wilk Critical (0.05) Value       0.803

Approximate Shapiro Wilk P Value       0.345

Lilliefors Test Statistic       0.236

Correlation Coefficient R       0.949

Shapiro Wilk Test Statistic       0.88

K-S Critical(0.05)  Value       0.312

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

A-D Test Statistic       0.495

A-D Critical (0.05) Value       0.708

K-S Test Statistic       0.252

Correlation Coefficient R       0.963
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Lilliefors Critical (0.05) Value       0.28

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value       0.842

Approximate Shapiro Wilk P Value       0.244

Lilliefors Test Statistic       0.201

Correlation Coefficient R       0.953

Shapiro Wilk Test Statistic       0.898
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From File   C:\Users\Arsenic\Desktop\Lightning Dock 2015\ProUCL_IN.xlsx

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/18/2015 3:13:56 PM

Minimum       1.3 First Quartile       5.6

Second Largest      11 Median       7.7

MW F (mg/L)

General Statistics

Total Number of Observations       7 Number of Distinct Observations       7

Coverage   95%

New or Future K Observations   1

umber of Bootstrap Operations   2000

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       3.399 d2max (for USL)       1.938

Coefficient of Variation       0.501 Skewness     -0.577

Mean of logged Data       1.83 SD of logged Data       0.77

Maximum      12 Third Quartile      10.15

Mean       7.5 SD       3.76

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      20.28 90% Percentile (z)      12.32

5% Lilliefors Critical Value       0.335 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.151 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

5% K-S Critical Value       0.314Detected data appear Gamma Distributed at 5% Significance Leve

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.713Detected data appear Gamma Distributed at 5% Significance Leve

K-S Test Statistic       0.239 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.434 Anderson-Darling Gamma GOF Test

   95% UPL (t)      15.31 95% Percentile (z)      13.68

   95% USL      14.79 99% Percentile (z)      16.25

MLE Mean (bias corrected)       7.5 MLE Sd (bias corrected)       5.71

Theta hat (MLE)       2.629 Theta star (bias corrected MLE)       4.347

nu hat (MLE)      39.94 nu star (bias corrected)      24.15

Gamma Statistics

k hat (MLE)       2.853 k star (bias corrected MLE)       1.725

   95% HW Approx. Gamma UTL with   95% Coverage      41.38

   95% Hawkins Wixley (HW) Approx. Gamma UPL      22.32 95% Percentile      18.65

   95% WH Approx. Gamma UTL with   95% Coverage      35.82 99% Percentile      26.59

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      20.77 90% Percentile      15.11
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   95% WH USL      19.49    95% HW USL      20.79

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      85.48 90% Percentile (z)      16.72

5% Lilliefors Critical Value       0.335 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.267 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.823 Shapiro Wilk Lognormal GOF Test

Order of Statistic, r       7    95% UTL with   95% Coverage      12

Approximate f       0.368 Confidence Coefficient (CC) achieved by UTL       0.302

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)      30.88 95% Percentile (z)      22.13

   95% USL      27.74 99% Percentile (z)      37.41

   95% USL      12

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

90% Chebyshev UPL      19.56 95% Percentile      11.7

95% Chebyshev UPL      25.02 99% Percentile      11.94

   95% Percentile Bootstrap UTL with   95% Coverage      12    95% BCA Bootstrap UTL with   95% Coverage      12

   95% UPL      12 90% Percentile      11.4

Minimum   1380 First Quartile   1415

Second Largest   1880 Median   1650

General Statistics

Total Number of Observations       6 Number of Distinct Observations       5

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

MW TDS (mg/L)

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       3.708 d2max (for USL)       1.822

Coefficient of Variation       0.162 Skewness       0.161

Mean of logged Data       7.403 SD of logged Data       0.163

Maximum   2010 Third Quartile   1855

Mean   1658 SD    269

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage   2656 90% Percentile (z)   2003

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.196 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.893 Shapiro Wilk GOF Test
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5% K-S Critical Value       0.332Detected data appear Gamma Distributed at 5% Significance Leve

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.697Detected data appear Gamma Distributed at 5% Significance Leve

K-S Test Statistic       0.209 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.406 Anderson-Darling Gamma GOF Test

   95% UPL (t)   2244 95% Percentile (z)   2101

   95% USL   2148 99% Percentile (z)   2284

MLE Mean (bias corrected)   1658 MLE Sd (bias corrected)    346.3

Theta hat (MLE)      36.34 Theta star (bias corrected MLE)      72.33

nu hat (MLE)    547.6 nu star (bias corrected)    275.1

Gamma Statistics

k hat (MLE)      45.63 k star (bias corrected MLE)      22.93

   95% HW Approx. Gamma UTL with   95% Coverage   2884

   95% WH USL   2184    95% HW USL   2189

   95% Hawkins Wixley (HW) Approx. Gamma UPL   2309 95% Percentile   2266

   95% WH Approx. Gamma UTL with   95% Coverage   2852 99% Percentile   2568

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   2300 90% Percentile   2115

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage   2997 90% Percentile (z)   2020

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.887 Shapiro Wilk Lognormal GOF Test

Order of Statistic, r       6    95% UTL with   95% Coverage   2010

Approximate f       0.316 Confidence Coefficient (CC) achieved by UTL       0.265

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   2336 95% Percentile (z)   2143

   95% USL   2206 99% Percentile (z)   2394

   95% USL   2010

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

90% Chebyshev UPL   2530 95% Percentile   1978

95% Chebyshev UPL   2925 99% Percentile   2004

   95% Percentile Bootstrap UTL with   95% Coverage   2010    95% BCA Bootstrap UTL with   95% Coverage   2010

   95% UPL   2010 90% Percentile   1945

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

All F (mg/L)
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Minimum       1.3 First Quartile       7.1

Second Largest      12.5 Median       9.625

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Critical Values for Background Threshold Values (BTVs)

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

Coefficient of Variation       0.46 Skewness     -0.469

Mean of logged Data       2.037 SD of logged Data       0.72

Maximum      15.46 Third Quartile      11.75

Mean       9.041 SD       4.156

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage      21.14 90% Percentile (z)      14.37

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.125 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk GOF Test

5% K-S Critical Value       0.268Detected data appear Gamma Distributed at 5% Significance Leve

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.732Detected data appear Gamma Distributed at 5% Significance Leve

K-S Test Statistic       0.194 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.533 Anderson-Darling Gamma GOF Test

   95% UPL (t)      17.03 95% Percentile (z)      15.88

   95% USL      18.08 99% Percentile (z)      18.71

MLE Mean (bias corrected)       9.041 MLE Sd (bias corrected)       5.964

Theta hat (MLE)       2.836 Theta star (bias corrected MLE)       3.934

nu hat (MLE)      63.76 nu star (bias corrected)      45.97

Gamma Statistics

k hat (MLE)       3.188 k star (bias corrected MLE)       2.298

   95% HW Approx. Gamma UTL with   95% Coverage      36.55

   95% WH USL      24.41    95% HW USL      26.26

   95% Hawkins Wixley (HW) Approx. Gamma UPL      23.28 95% Percentile      20.54

   95% WH Approx. Gamma UTL with   95% Coverage      32.75 99% Percentile      28.26

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL      21.91 90% Percentile      17.02

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage      62.29 90% Percentile (z)      19.28

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.242 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.805 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)      30.58 95% Percentile (z)      25.04
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Order of Statistic, r      10    95% UTL with   95% Coverage      15.46

Approximate f       0.526 Confidence Coefficient (CC) achieved by UTL       0.401

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% USL      36.71 99% Percentile (z)      40.9

   95% USL      15.46

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

90% Chebyshev UPL      22.12 95% Percentile      14.13

95% Chebyshev UPL      28.04 99% Percentile      15.19

   95% Percentile Bootstrap UTL with   95% Coverage      15.46    95% BCA Bootstrap UTL with   95% Coverage      15.46

   95% UPL      15.46 90% Percentile      12.8

Minimum   1110 First Quartile   1380

Second Largest   1880 Median   1480

General Statistics

Total Number of Observations       9 Number of Distinct Observations       8

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

All TDS (mg/L)

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       3.031 d2max (for USL)       2.11

Coefficient of Variation       0.201 Skewness       0.331

Mean of logged Data       7.313 SD of logged Data       0.201

Maximum   2010 Third Quartile   1780

Mean   1526 SD    306.5

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage   2455 90% Percentile (z)   1919

5% Lilliefors Critical Value       0.295 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.175 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk GOF Test

5% K-S Critical Value       0.279Detected data appear Gamma Distributed at 5% Significance Leve

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.721Detected data appear Gamma Distributed at 5% Significance Leve

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.252 Anderson-Darling Gamma GOF Test

   95% UPL (t)   2127 95% Percentile (z)   2030

   95% USL   2173 99% Percentile (z)   2239

Gamma Statistics

k hat (MLE)      28.11 k star (bias corrected MLE)      18.81
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MLE Mean (bias corrected)   1526 MLE Sd (bias corrected)    351.9

Theta hat (MLE)      54.3 Theta star (bias corrected MLE)      81.13

nu hat (MLE)    505.9 nu star (bias corrected)    338.6

   95% HW Approx. Gamma UTL with   95% Coverage   2654

   95% WH USL   2242    95% HW USL   2253

   95% Hawkins Wixley (HW) Approx. Gamma UPL   2192 95% Percentile   2147

   95% WH Approx. Gamma UTL with   95% Coverage   2626 99% Percentile   2462

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   2183 90% Percentile   1991

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage   2755 90% Percentile (z)   1939

5% Lilliefors Critical Value       0.295 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.139 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.959 Shapiro Wilk Lognormal GOF Test

Order of Statistic, r       9    95% UTL with   95% Coverage   2010

Approximate f       0.474 Confidence Coefficient (CC) achieved by UTL       0.37

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   2222 95% Percentile (z)   2086

   95% USL   2290 99% Percentile (z)   2392

   95% USL   2010

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

90% Chebyshev UPL   2495 95% Percentile   1958

95% Chebyshev UPL   2934 99% Percentile   2000

   95% Percentile Bootstrap UTL with   95% Coverage   2010    95% BCA Bootstrap UTL with   95% Coverage   2010

   95% UPL   2010 90% Percentile   1906

Minimum    510 First Quartile    540

Second Largest    950 Median    670

General Statistics

Total Number of Observations       7 Number of Distinct Observations       6

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

MW Sulfate (mg/L)

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)       3.399 d2max (for USL)       1.938

Coefficient of Variation       0.349 Skewness       0.687

Mean of logged Data       6.587 SD of logged Data       0.34

Maximum   1200 Third Quartile    940

Mean    762.9 SD    266.4
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Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage   1668 90% Percentile (z)   1104

5% Lilliefors Critical Value       0.335 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.227 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk GOF Test

5% K-S Critical Value       0.312Detected data appear Gamma Distributed at 5% Significance Leve

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.708Detected data appear Gamma Distributed at 5% Significance Leve

K-S Test Statistic       0.252 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.495 Anderson-Darling Gamma GOF Test

   95% UPL (t)   1316 95% Percentile (z)   1201

   95% USL   1279 99% Percentile (z)   1383

MLE Mean (bias corrected)    762.9 MLE Sd (bias corrected)    315.3

Theta hat (MLE)      75.68 Theta star (bias corrected MLE)    130.3

nu hat (MLE)    141.1 nu star (bias corrected)      81.98

Gamma Statistics

k hat (MLE)      10.08 k star (bias corrected MLE)       5.855

   95% HW Approx. Gamma UTL with   95% Coverage   2045

   95% WH USL   1348    95% HW USL   1359

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1416 95% Percentile   1344

   95% WH Approx. Gamma UTL with   95% Coverage   1982 99% Percentile   1680

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   1401 90% Percentile   1184

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage   2302 90% Percentile (z)   1121

5% Lilliefors Critical Value       0.335 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Order of Statistic, r       7    95% UTL with   95% Coverage   1200

Approximate f       0.368 Confidence Coefficient (CC) achieved by UTL       0.302

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

   95% UPL (t)   1469 95% Percentile (z)   1268

   95% USL   1401 99% Percentile (z)   1599

90% Chebyshev UPL   1617 95% Percentile   1125

95% Chebyshev UPL   2004 99% Percentile   1185

   95% Percentile Bootstrap UTL with   95% Coverage   1200    95% BCA Bootstrap UTL with   95% Coverage   1200

   95% UPL   1200 90% Percentile   1050
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   95% USL   1200

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

Minimum    476 First Quartile    540

Second Largest    950 Median    627.5

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

All Sulfate (mg/L)

Critical Values for Background Threshold Values (BTVs)

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

Coefficient of Variation       0.339 Skewness       1.141

Mean of logged Data       6.516 SD of logged Data       0.311

Maximum   1200 Third Quartile    866.3

Mean    707.6 SD    239.7

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage   1405 90% Percentile (z)   1015

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.254 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.852 Shapiro Wilk GOF Test

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

K-S Test Statistic       0.222 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.578 Anderson-Darling Gamma GOF Test

   95% UPL (t)   1168 95% Percentile (z)   1102

   95% USL   1229 99% Percentile (z)   1265

Theta hat (MLE)      64.2 Theta star (bias corrected MLE)      90.93

nu hat (MLE)    220.4 nu star (bias corrected)    155.6

Gamma Statistics

k hat (MLE)      11.02 k star (bias corrected MLE)       7.782

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

Detected data appear Gamma Distributed at 5% Significance Level

   95% Hawkins Wixley (HW) Approx. Gamma UPL   1208 95% Percentile   1170

   95% WH Approx. Gamma UTL with   95% Coverage   1547 99% Percentile   1427

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL   1202 90% Percentile   1046

MLE Mean (bias corrected)    707.6 MLE Sd (bias corrected)    253.7

Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage   1573

   95% WH USL   1285    95% HW USL   1295
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5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.201 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk Lognormal GOF Test

   95% UPL (t)   1229 95% Percentile (z)   1127

   95% USL   1330 99% Percentile (z)   1394

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage   1672 90% Percentile (z)   1007

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UTL with   95% Coverage   1200    95% BCA Bootstrap UTL with   95% Coverage   1200

   95% UPL   1200 90% Percentile    975

Order of Statistic, r      10    95% UTL with   95% Coverage   1200

Approximate f       0.526 Confidence Coefficient (CC) achieved by UTL       0.401

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

data set free of outliers and consists of observations collected from clean unimpacted locations.

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

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

   95% USL   1200

Note: The use of USL to estimate a BTV is recommended only when the data set represents a background

90% Chebyshev UPL   1462 95% Percentile   1088

95% Chebyshev UPL   1803 99% Percentile   1178
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