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ANALYSIS OF SYGMA NETWORK INC. REFRIGERATED TRAILERS DATA 

FOR CAMERON DYNAMICS, LLC dba WORLDKLASS TECHNOLOGIES 

BY LEHIGH UNIVERSITY ENTERPRISE SYSTEMS CENTER 

 

INTRODUCTION AND EXECUTIVE SUMMARY 

Cameron Dynamics, LLC (dba WorldKlass Technologies) has developed a technology over the past eleven 
years that has been successfully applied to a wide range of internal combustion engine platforms for the 
primary purpose of improving fuel economy.  This technology is based upon the production of far 
infrared radiation (photons) in the wavelength range of 3 – 16 microns and bombarding the 
hydrocarbon fuel with this radiation.  The far IR radiation is generated by patented ceramic elements 
that perpetually, and passively, convert ambient heat energy to light energy (photons). 
 
Fuel economy improvements vary depending on the engine platform and duty cycle, but in general a 
range of improvement between 4% and 15% has been observed.  In addition to early laboratory tests 
that were performed to validate the physical concept, extensive field testing has been conducted on 
engine platforms ranging from 60-HP to 6,000-HP and utilizing both diesel fuel and gasoline. 
 
One of these trials conducted by WorldKlass was on a fleet of Sygma Network Inc.’s refrigerated tractor 
trailers, in particular on the 60-HP diesel engine that is the prime energy source for the refrigeration 
compressor.  This trial extended over a two-year period and included a total of 50 trailers in the test 
fleet.  Initial analysis of the data at the conclusion of the trial indicated a significant reduction in fuel 
consumption (in excess of 7%) with the portion of the fleet that was equipped with the technology. 
 
Based on these very encouraging initial results, WorldKlass made a decision to engage an objective 
third-party to perform a detailed statistical analysis of the data to confirm with the highest degree of 
certainty what results were truly obtained.  After some consultation on the matter, the Lehigh 
University Enterprise Systems Center was retained to perform this statistical study.  This report is the 
end product of this study. 
 
Part 1 of the report reiterates the purpose of the study, and Part 2 provides background information on 
the parties involved in the initial trial and subsequent analysis.  Part 3 of the reports describes the field 
trial at Sygma Network in greater detail and Part 4 describes the data gathering methodology. 
 
Part 5 of the report outlines the data analysis methodology followed by Part 6, which discusses the 
results of the data analysis and presents the supporting charts and graphs with associated explanations 
of their relevance.   The conclusions presented in Part 7 summarize the overall fuel efficiency 
improvement that was observed during the test, and proven to be valid at the highest level of 
confidence based on the statistical tests applied.  Finally, six attachments accompany the report and 
represent information from which the data gathering and analysis was compiled.  
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1.0 PURPOSE 

This report documents the examination and analysis by the Enterprise Systems Center (ESC) at 

Lehigh University, as an objective third-party, of data provided by WorldKlass Technologies.  The data 

was captured by Sygma Network, Inc. (Sygma) for refrigerated trailers based at their terminal in Pryor, 

Oklahoma, during a two-year field trial of the WorldKlass Infrared Fuel Excitation System (the 

Technology). 
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2.0 BACKGROUND OF THE PARTICIPANTS 

2.1 Cameron Dynamics, LLC dba WorldKlass Technologies 

WorldKlass Technologies is a closely held business, headquartered in Allentown, Pennsylvania.  

WorldKlass holds, through its founders, principals and technology partners, 13 U.S. patents (with one 

pending) and 12 foreigh patents, regarding beneficial uses of FAR infrared radiation, defined to be 

infrared light in the wavelength range of 3-20 microns.  Laboratory tests at Purdue University in October 

2007 demonstrated the validity of the science, and numerous laboratory and field tests starting in 2007 

have shown significant improvements in fuel efficiency and reductions in exhaust emissions.  (Infrared 

Excitation for Hydrocarbon Fuel’s Combustion Efficiency, Purdue University, is provided as Attachment 

A.)   Laboratory and field tests to-date have spanned a variety of diesel engine platforms, and through 

multiple field tests that have now exceeded eight years in duration the Technology has accumulated 

over 10 million engine hours of operation without a single adverse incident. 

2.2 Lehigh University Enterprise Systems Center 

The Enterprise Systems Center (ESC) is a non-profit research center, housed within the Industrial 

and Systems Engineering (ISE) Department, in the P.C. Rossin College of Engineering and Applied Science 

of Lehigh University, located in Bethlehem, Pennsylvania.  For several decades, the ESC has been a 

national center of excellence in systems engineering and leadership development through experiential 

learning. 

Since its inception, more than 1,125 research and development projects with over 450 industry 

partners have been completed by the ESC. More than 4,125 undergraduate and graduate students from 

the engineering, business and arts/science colleges collaborated to help achieve a high rate of return on 

investment deliverables.  Research efforts are driven by industry needs and historically have been 

focused in the areas of operations research, analytics, supply chain and logistics, management science, 

product innovation, sustainability, and agile manufacturing. 

The ESC engages students along with professors, senior fellows, subject matter experts, and industry 

partners, who utilize a layered-mentoring approach.  This helps companies use existing or develop new 

technology tools to grow and compete in a global marketplace.  Commonly, research teams are 

interdisciplinary and engage both undergraduate and graduate students. 

2.3 Analytics Team 

The analysis effort was led by William Henry (Bill), Senior Fellow.  Preliminary work was performed 

by Lehigh University students, and supervised by Mr. Henry.  Bill has over 25 years in statistical modeling 

and analytic applications with 7 plus years performing Ph.D. level analysis.  He is an expert in the 

development and interpretation of validated standardized instruments for both clinical and business 

systems using experimental methodology.  Bill has SAS proficiency, an R programming certificate, and 

has worked in SPSS statistics and programing for over 20 years.  He has FBI voluntary documentation 

clearances. 
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3.0 HISTORY OF THE SYGMA FIELD TRIAL 

Field tests at Sygma Network, Inc. of the Technology began during the summer of 2012 at their 

terminal in Harrisburg, Pennsylvania.  In addition to capturing and analyzing data from a test fleet of 83 

trailers, Sygma performed tests of their own design, including side-by-side stationary testing over a one-

week period.   

Based on the favorable results obtained from the Harrisburg tests, a new test was initiated on June 

29, 2014 at Sygma’s terminal in Pryor, Oklahoma, since it was recognized by Sygma as having a history of 

reliable data capture.  The Oklahoma field trial was designed around a test fleet of 50 trailers, 20 of 

which would be equipped with the WorldKlass Technology as the Test Group, and 30 of which would 

remain unequipped as the Control Group.  (Representative installation of the Technology on a Thermo 

King Precedent refrigeration engine is shown in Figure 1.)   

Historical data spanning approximately one year was examined to verify that there was adequate 

consistency in performance among the test fleet trailers and to account for the effects of seasonality.  

The Technology was installed on the trailers originally identified to be so equipped, 10 being installed on 

July 25, 2015 and 10 more on August 21, 2015.  The test fleet has been monitored since then to identify 

the difference in performance of the Test and Control Groups. 

 

FIGURE 1 – INSTALLATION OF THE TECHNOLOGY ON THERMO KING MODEL SB 

 

A list of the individual trailers in the equipped Test Group and the unequipped Control Group within 

the test fleet, is provided in Attachment B. 
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4.0 DATA COLLECTION METHODOLOGY 

4.1 Fuel Dispensed 

Gallons of fuel dispensed are tracked at the level of individual fueling transactions for each trailer.  

Individual transactions include identification of the trailer being fueled, date and time of the transaction, 

employee dispensing the fuel, and gallons dispensed. 

4.2 Engine Hours 

Engine hours of operation are tracked for each trailer using meters, which are read when fuel is 

dispensed.  Unlike gallons of fuel dispensed, which are recorded electronically by the fueling system, 

engine hours are recorded manually, by hand writing the meter reading values on a paper card.  These 

manual entries are color coded with highlighters to identify the week in which the values were read and 

recorded.  (A sample data capture card used to record engine hours is provided in Attachment C.)  A 

single card is used to record data for multiple trailers, and cards are limited to a single reporting 

“Period” within each fiscal year.  (Reporting Periods may be 4, 5 or 6 weeks in duration; reporting 

Periods are identified in Sygma fiscal year calendars, relevant copies of which are provided in 

Attachment D.) 

4.3 Gallons Per Hour (GPH) 

Gallons and hours are each aggregated for each individual trailer for each reporting Period.  Data 

points are established at the Period level, because of challenges in reliably establishing correspondence 

between gallons and hours at the level of individual fueling transactions and engine hour meter 

readings, or even at the weekly level.  Period level fuel and hours data are combined to calculate gallons 

per hour (GPH) for each individual trailer for each period.  The resultant data set includes these GPH 

values – some 20 values for Test Group trailers and some 30 values for Control Group trailers – for each 

Period during the trial.  A copy of the data set used in the analysis that is the subject of this report, is 

provided in Attachment E. 
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5.0 DATA ANALYSIS METHODOLOGY 

Preliminary work was performed by Lehigh University students, and supervised by Bill Henry, during 

the Fall 2017 semester and again during the Spring 2018 semester, to aggregate, validate and test 

multiple data sets provided by WorldKlass in their raw form, as originally generated by Sygma. 

5.1 Data Aggregation 

Data aggregation consisted of compiling Excel spreadsheet files from multiple data sources provided 

by Sygma, including spreadsheet files of gallons of fuel dispensed and hand-written records of engine 

hours operated, as described in Section 4.0. 

5.2 Data Validation 

After receipt and aggregation of the Sygma data, it was validated by identifying anomalous data 

points, defined as those associated with infeasible values for gallons dispensed and hours accumulated.  

These anomalous data points are typically the result of a limited number of known causes. 

In the case of fuel data, occasionally a fuel pump may shut off automatically during the fueling 

process, requiring the pump to be reset to complete the fueling process, which causes the fueling 

system to initiate a second fueling transaction.  This results with two transaction records, i.e., two rows 

of data, with the same trailer number and date, which actually reflect a single fueling transaction.  This is 

illustrated in Figure 2, by the rows highlighted in blue. 

Figure 2 – Representative Data Anomalies in Excerpted Portion of Fuel Data File 

 

The second example involves erroneous hours readings.  This may occur unintentionally, such as 

when a value is an order of magnitude smaller than the values recorded before and after but has similar 

digits.  It may also be the result of an apparently intentional “shortcut”, when someone records 

simplified values such as “9999” or “1234”, as illustrated in Figure 2 and highlighted in yellow.  In both of 

these highlighted examples, the remedy is to combine the erroneous data row with an adjacent valid 
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row, to create a new single data point. Additionally, a more advanced statistical process can be used by 

engaging the statistical program’s algorithm designed for missing data replacement, however this was 

not deemed necessary for the present analysis.  

Another source of anomalous data is fueling transactions in which two different trailer numbers are 

included in a single fueling transaction.  This is understood to result from the employee dispensing the 

fuel not resetting the fuel pump after filling a trailer, and then proceeding to fill the next adjacent trailer.  

In these circumstances, the fuel dispensed is assumed to have been divided equally between the two 

identified trailers, unless the total amount of fuel listed as being dispensed to the two trailers is de 

minimis, in which case the identified amount of fuel is ignored.   

5.3 Data Testing 

The data testing effort consisted of three general elements: data reliability and normality; 

spreadsheet analyses; and, complex modeling. 

Data Reliability and Normality – Before the data could be analyzed, it was necessary to determine 

whether the data can be relied upon reasonably.  This was accomplished by evaluating the normality of 

the data.   For the Sygma data, the normality of the values for gallons of fuel dispensed and engine 

hours operated were tested, as were the calculated gallons per hour (GPH) values - for the Control 

Group and the Test Group, separately for the periods prior to and after the installation of the 

Technology on the trailers in the Test Group.   Results of tests of the normality of the GPH values are 

provided in Attachment E.  In order to calculate correlations, regression analysis and parametric or non-

parametric analysis, the assumptions of normality must be met.  The Levene statistical test for normality 

on each of the individual periods in the years 2015-2016-2017 proved to be significant.  With the 

assumptions of normality met, meaning that each data set falls into acceptable parameters of the 

central limit theorem, further statistical analysis can be relied upon. 

Modeling Using SAS, SPSS and R – A series of analyses were performed using SAS and SPSS.  

Collaboration with statistician colleagues outside ESC resulted in additional analyses being performed by 

programming in R.  Both ESC and the outside colleagues found similar statistical trends and results, as 

described in Section 6.2.  

ESC always employs the latest versions of  SAS, SPSS and R in its analyses.  These data mining and 

statistical programs use advanced algorithms for statistical modeling.  These programs are recognized as 

a best practice methodology in research relating to clinical and pharmacology, genetics, engineering and 

data sciences.   

  



9 
 

6.0 DATA ANALYSIS AND RESULTS OBTAINED 

The analysis consisted of two broad steps: testing to evaluate normality of the data; and, evaluating 

differences between the fuel efficiency of the Test Group and Control Group, prior to and after 

installation of the WorldKlass Technology. 

• The normality of the data was evaluated using T-Tests1, examination of standard deviations 
using the Pooled Standard Error (PSE)2 and Satterthwaite Approximation3, Levene’s Tests4, 
and Shapiro-Wilks Tests5. 

• The data were evaluated using SAS, SPSS and R to generate a broad array of statistical 
metrics, based upon which comparisons could be made between the Test Group and the 
Control Group. 

 

6.1 Data Reliability and Normality 

The data was examined using SAS for the Control Group and for the Test Group during the Periods 

prior to the installation of the Technology and after the installation.   The frequency plots in Figure 3 

include the Test Group (Equipped) and the Control Group (Unequipped) and the frequencies of values in 

defined GPH ranges, during the post-installation portion of the trial.  The Gaussian kernel curve6 is a 

method of smoothing the data and is often used to observe normality issues visually. Both the normal 

and the Gaussian kernel curves are fitted to the actual data, and are overlaid for comparison. 

 

FIGURE 3 – CONTROL AND TEST GROUPS GPH VALUE FREQUENCY PLOTS 

 

 

In Figure 4, SAS statistical outputs are provided, that include pooled and Satterthwaite T-Tests, for 

which the P values7 are less than 0.0001, which is indicative of a very high degree of correlation. 
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FIGURE 4 – SAS STATISTICAL OUTPUTS 

 

The standard deviations were examined using the Pooled Standard Error (PSE) and Satterthwaite 

Approximation, yielding similar results.  The arithemetic average (PSE) and weighted average 

(Satterthwaite) yielded the same value of 0.0773 for the difference between the equipped and 

unequipped means.  Both the pooled variance metric and the Satterthwaite (S-W) metric are methods 

for statically organizing variables of different sizes. The probability output should be statically significant 

in order to consider the overall statistical integrity of the observations. 

Levene’s Test was also applied to calculated GPH values determine whether variances are equal 

across Periods, separately for the Control Group and the Test Group, for each of the 25 Periods included 

in the trial.  The Levene’s Test indicates that the data is sufficiently normal to be relied upon.  These 

values are presented in Attachment F. 

Students during Spring 2018 Semester looked at Shapiro-Wilks testing regarding normality; results 

of the Shapiro-Wilks tests are presented in Section 6.2.   

Based on these results, the Sygma data may be relied upon with high confidence. 

 

6.2 Modeling Using SAS, SPSS and R 

Using SPSS Modeler/Statistics, the calculated GPH values were examined for both the Control Group and 

the Test Group, both for the eleven Periods prior to installation of the Technology, and the fourteen 

Periods after installation. In the following tables and graphs the outputs observations on the particular 

year’s statistical metrics are provided. These show the t scores with related metrics, the normality of the 

data, the and the nature of the data’s shape in descriptive observations.   The results are shown in 

Figures 5 through 8.  
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FIGURE 5 – TEST GROUP PRIOR TO TECHNOLOGY INSTALLATION 

 

 

  

 

The t score for the 2015 test group having no IR is positive, t=64.5, with a strong significance probability 

value of .001.  The overall mean differences in this set of data are about 0.9 with the lower and upper 

values being 0.87 and 0.93 respectively.  The degrees of freedom, df, is calculated to be 230.  The 

normality of this data set is significant with a probability value of less than .001. This indicates that the 

data is not normal, although the shape of the histogram graph clearly shows that the data is heading in 

that direction.  This data is positively skewed with a large kurtosis of 35.8 indicating a significant number 

of the data is represented in the distribution tails.  

Lower Upper

No_IR_2015_Test 

Group 64.523 230 .000 .89758 .8702 .9250

Test Value = 0

t df

Sig. (2-

tailed)

Mean 

Difference

95% Confidence 

Interval of the 

One-Sample Test

Statistic df Sig.

No_IR_2015_Test Group .767 231 .000

Tests of Normality

Shapiro-Wilk

N Mean Variance Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic

No_IR_2015_Test 

Group
231 .8976 .045 3.957 35.757

Descriptive Statistics
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FIGURE 6 – CONTROL GROUP PRIOR TO TECHNOLOGY INSTALLATION 

 

  

Descriptive Statistics 

    

 

Regarding Figure 6, the t score for the 2015 control group having no IR is positive, t=61.4, with a strong 

significance probability value of .001. The overall mean differences in this set of data are about 0.9 with 

lower and upper values being 0.87 and 0.94 respectively.  The degrees of freedom, df, is calculated to be 

329.  The normality of this data set is significant with a probability value of less than .001.  This indicates 

that that the data is not normal, although the shape of the histogram graph clearly shows that the data 

is heading in that direction. This data is positively skewed with a large kurtosis of 67.1 indicating a 

significant number of the data is represented in the distribution tails.  

Lower Upper

No_IR_2015_Control 

Group
61.393 329 .000 .89591 .8672 .9246

One-Sample Test

Test Value = 0

t df

Sig. (2-

tailed)

Mean 

Difference

95% Confidence 

Interval of the 

Statistic df Sig.

No_IR_2015_Control 

Group
.625 231 .000

Tests of Normality

Shapiro-Wilk

N Mean Variance Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic

No_IR_2015_Control 

Group
330 .8959 .070 5.939 67.054
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FIGURE 7 – TEST GROUP AFTER TECHNOLOGY INSTALLATION 

 

 

  

 

Regarding Figure 7, the t score for the 2016 test group having IR is positive, t=97 with a strong 

significance probability value of .001.  The overall mean differences in this set of data are about 0.8 with 

the lower and upper values being 0.78 and 0.82 respectively.  The degrees of freedom, df, is calculated 

to be 230.  The normality of this data set is not statistically significant with a probability value of 0.317. 

This indicates that that the data is normal, the shape of the histogram graph shows that the data is 

fitting close within the Gaussian bell curve.  This data is negatively skewed with a small negative kurtosis 

of 0.2 indicating that most of the data are represented between  the extremes of the distribution tails .  

Lower Upper

IR_2016_Test 

Group
97.009 230 .000 .80078 .7845 .8170

Test Value = 0

t df

Sig. (2-

tailed)

Mean 

Difference

95% Confidence 

Interval of the 

One-Sample Test

Statistic df Sig.

IR_2016_Test Group .993 231 .317

Tests of Normality

Shapiro-Wilk

N Mean Variance Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic

IR_2016_Test Group 231 .8008 .016 -.139 -.202

Descriptive Statistics
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FIGURE 8 – CONTROL GROUP AFTER TECHNOLOGY INSTALLATION 

One Sample Test 

 

 

 

 

 

Regarding Figure 8, the t score for the 2016 control group having no IR is positive, t=123.4 with a strong 

significance probability value of .001.  The overall mean differences in this set of data are about 0.9 with 

the lower and upper values being 0.85 and 0.88 respectively.  The degrees of freedom, df, is calculated 

to be 329.  The normality of this data set is statistically significant with a probability value of .108. This 

indicates that the data is normal, the shape of the histogram graph shows that the data is fitting close 

within the Gaussian bell curve.  This data is positively skewed with a small negative kurtosis of 0.4 

indicating that most of the data are represented between the extremes of the distribution tails.  

Lower Upper

No_IR_2016_Control 

Group
123.350 329 .000 .86521 .8514 .8790

Test Value = 0

t df

Sig. (2-

tailed)

Mean 

Difference

95% Confidence 

Interval of the 

Statistic df Sig.

No_IR_2016_Control Group .990 231 .108

Tests of Normality

Shapiro-Wilk

N Mean Variance Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic

No_IR_2016_Control 

Group
330 .8652 .016 .299 .413

Descriptive Statistics
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Logarithmic regression modeling is often used in industrial engineering and biological sciences and 

other fields.  This analytical method creates both a statistical metric and a graphical visual. The solid line 

that is generated is the trend line of the data flow for a given set of variables.  The points in the plot 

provided in Figure 9 are the actual data for the variables. The regression of the data to the mean, also 

known as least squares, shows how the data is structured and how far a given point strays from the 

regression line.  The graphical output is often an excellent way to detect anomalies in the data set.  It is 

also a visual way to observe the differences between sets of data. 

Observing the regression lines generated by SAS using the logs of the Sygma data for the Control 

Group with no IR (blue) and the Test Group (red), it is clear to see that there are significant differences.  

Both the X and Y axes are reconfigured with increments reflecting the frequency and a simplified 

magnitude.  The X axis represents the frequency of ranges of logarithms of GPH values for both sets of 

data while the Y axis is a logs of GPH magnitude scale.  The convergence of the two lines is where both 

the Control Group and the Test Group, historically, had no IR technology. The two regression lines begin 

to separate after the IR technology was installed. As the lines progress the separation in fuel 

consumption, expressed in GPH values, becomes even more pronounced.  

 

FIGURE 9 – LOGARITHMIC REGRESSION ANALYSIS USING SAS – TREND LINE 

 

 

 

In the regression analysis table provided in Figure 10, it is important to note the standard error, or 

variance, in the data is less in the Test Group.  This would indicate the variability in the GPH 

consumption decreases with the use of the IR Technology.  The decrease in variability suggests that the 

engines that are exposed to the Technology are running more consistently and predictably.  
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FIGURE 10 – LOGARITHMIC REGRESSION ANALYSIS USING SAS – METRICS 

 

Estimates 

Label Estimate Standard Error DF t Value Pr > |t| 

Group 1, x=20 0.6915 0.09546 86 7.24 <.0001 

Group 2, x=20 0.7175 0.07953 86 9.02 <.0001 

Diff at x=20 -0.02602 0.1243 86 -0.21 0.8346 

 

 

Logarithmic regression modeling is often used in industrial engineering and biological sciences and 

other fields.  This analytical method creates both a statistical metric and a graphical visual.  The solid line 

that is generated is the trend line of the data flow for a given set of variables.   The points in the plot 

provided in Figure 9 are the logs of the actual data for the variables.  The statistical method of 

logarithmic regression analysis statistically refines the data, “smoothing” the visual observations.  The 

regression of the data to the mean, also known as least squares, shows how the data is structured and 

how far a given point strays from the regression line.  The graphical output is often an excellent way to 

detect anomalies in the data set.  It is also a visual way to observe the differences between sets of data.  

Observing the regression lines generated by SAS using the logs of the Sygma data for the Control 

Group with no IR (blue) and the Test Group (red), it is clear to see that there are significant differences.  

Both the X and Y axes are reconfigured with increments reflecting the frequency and a simplified 

magnitude.  The X axis represents the frequency of ranges of logarithms of GPH values for both sets of 

data while the Y axis is a logs of gph magnitude scale.  The convergence of the two lines is where both 

the Control Group and the Test Group, historically, had no IR Technology. The two regression lines begin 

to separate after the IR Technology was installed. As the lines progress the separation in fuel 

consumption, expressed in GPH values, becomes even more pronounced.  
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7.0 CONCLUSIONS 

 

7.1 Fuel Efficiency Benefit 

The data show that prior to the installation of the WorldKlass Infrared Fuel Excitation System, the 

two groups of trailers – one “to be equipped” and the other to remain unequipped as a control – are 

statistically similar, averaging 0.89 GPH and 0.81 GPH respectively.  After equipping the test group of 20 

trailers with the Technology, the performance of the two groups diverged, and remained separated by a 

difference in average standardized t score of 24.1% over the subsequent year, as shown in Figure 11.  In 

statistics, t-scores standardize comparative groups of values and convert them into a statistical format.  

The reason for converting comparative groups into standardized scores involves equalizing their 

variances so that they have an equal statistical metric base. The p-values in the table are less than .000 

which is a robust statistical confidence level indicating that this difference between the two groups, the 

2016 Control Group and the 2016 Test Group, are not a chance event.  Based upon this standardized 

comparison, it can be stated, with better than 95% confidence, that an improvement in fuel efficiency 

between 7.9% and 11.2% is real and is the result of application of the WorldKlass Infrared Fuel Excitation 

System.  

 

FIGURE 11 – ONE-SAMPLE TEST POST INSTALLATION OF WORLDKLASS TECHNOLOGY 

 

 

 

Figure 11, above, provides an observation between the statistically significant t-scores.  This 

standardized score shows a difference of 24.102, demonstrating close to two standard deviations of 

separation.  The p-values in the table are less than .000 which is a robust statistical confidence level 

indicating that this difference between the two groups, the 2016 Control Group and the 2016 Test 

Group, are not a chance event.  

 

 

 

Lower Upper

No_IR_2016_Co

ntrol Group 121.111 318 .000 .86417 .8501 .8782

IR_2016_Test 

Group 97.009 230 .000 .80078 .7845 .8170

Test Value = 0

t df

Sig. (2-

tailed)

Mean 

Difference

95% Confidence 

Interval of the 

One-Sample Test



18 
 

ENDNOTES 

 

1) T-Tests – A t score is a standardized scoring process which converts a group of scores, or a single 

score, into a common format by which other standardized scores can be compared.  This statistic is 

based upon the central limit theorem which is a statistical theory that helps define the governing rules 

of evaluating a given data population.  A t score is utilized when the absolute number of a data 

population is not known.  T scores have a mean of 50 and a standard deviation of 10. A t a score of 100 

is 5 standard deviations away from the mean. Positive or negative t scores indicate which direction a 

score is heading and are not necessarily to be interpreted as good or bad.  T scores are used extensively 

in experimental modeling, probability and hypothesis testing. 

 

2) Pooled Standard Error (PSE) – The standard error of a dataset is based upon a data sampling.  It is 

called a sampling because it is not presumed to be an absolute complete compiling of all possible data, 

historically or in the future.  The standard error is similar to the standard deviation of a dataset.   

A pooled standard error takes into account two or more sample variables and “pools” the standard 

errors of those variables together for an adjusted statistical metric.  

 

3) Satterthwaite Approximation – The Satterthwaite approximation, or the Welch–Satterthwaite (W-S) 

equation, is applied when multiple datasets have differing numeric counts. For example, a dataset of 

125,000 can be statistically compared to a dataset of 101,000 with statistical confidence using the W-S, 

because it assumes the populations being compared are not equal. The differing numeric counts of the 

multiple data variables are pooled together for the statistical modeling processes.   

 

4) Levene’s Tests – Levene’s Tests check a group of data variables for variance commonalities. If a 

number of data variables have the statistically same variances, then restrictions are placed upon 

statistical modeling.  The Levene test is a probability hypothesis that a set of variables are not the same.  

Probability values are generated and used to determine the likelihood of common variances. The stated 

null hypothesis of the Levene test is that the test groups are similar. If the probability value indicates 

that the null hypothesis is not true, then the datasets do not have like variances.  

 

5) Shapiro-Wilks Tests – The Shapiro-Wilks Tests looks for normality in a dataset.  Probability values are 

generated in this test for normality to be determined. Whether the null hypothesis should be rejected or 

the alternative hypothesis accepted is determined by an acceptable p value.  A normal distribution 

conforms to the central limit theorem.  The probability alpha value for the Shapiro-Wilks test, like most 

probability alpha levels, is p<= .05. 
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6) Normality and Gaussian kernel curve – Normality in a dataset is crucial in that it determines what 

type of statistical method can be applied and which one(s) will give false significance.  The normality of a 

set of data means that it is conforming to the statistical probability model of the central limit theorem.  

Most often, if a dataset is meeting the requirements of the central limit theorem the histogram of that 

data’s frequency distribution will have a “bell” shape.  The Gaussian kernel is a smoothed bell-shaped 

line of a dataset.  In many statistical programs the exact bell shape will be presented along with the 

data’s kernel density approximation. This kernel approximation line is based upon a nonparametric 

probability density test of the data and is often more accurate than the basic rendered bell shape.  

 

7) p-values – In probability, hypothesis testing requires a criteria statistic known as an alpha level.  A null 

hypothesis states that there is no difference between dataset “a” and dataset “b” and an alternative 

hypothesis states that the difference between groups of datasets are statistically different. Testing the 

difference between groups of datasets requires a statistical metric, the p value. The probability that a 

desired hypothesis test outcome is not the result of some element of chance or dataset anomaly is what 

the p value does. After it is determined that a dataset has met the assumptions of the central limit 

theorem, a p value is used in a statistical modeling process. Most rigorous academic schools agree that a 

p value of p<=.05 should be achieved as an acceptable alpha level.  However, very small p values, p<=. 

001 are considered meaningfully better in some testing environments such as pharmaceutical 

effectiveness.  P values in hypothesis testing that are greater than p<= .05 are considered evidence that 

a null hypothesis should be accepted.     
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ATTACHMENT A 

Infrared Excitation for Hydrocarbon Fuel’s Combustion Efficiency, Purdue University 

  





















 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

Sygma Test Fleet Trailers 

 

  



WORLDKLASS TECHNOLOGIES

SYGMA NETWORK TRAILER NUMBERS

OKLAHOMA CITY: JULY 2015 - FEBRUARY 2017

PREPARED: 01MAR2018  /  UPDATED: 16MAR2018

CONTROL 

GROUP (NO 

TECHNOLOGY 

CANISTERS)

COUNT
TRAILER 

NUMBER

DATE OF 

CANISTER 

INSTALLATION

TRAILER 

NUMBER

1 242257 25-Jul-15 242256

2 216660 25-Jul-15 216652

3 216661 21-Aug-15 216654

4 216669 21-Aug-15 216655

5 216674 21-Aug-15 216656

6 216675 25-Jul-15 216657

7 216676 21-Aug-15 216658

8 216677 21-Aug-15 216659

9 216679 25-Jul-15 216662

10 216681 25-Jul-15 216663

11 217022 21-Aug-15 216664

12 217023 21-Aug-15 216665

13 217024 25-Jul-15 216666

14 217025 21-Aug-15 216667

15 217026 25-Jul-15 216668

16 217374 21-Aug-15 216670

17 219486 21-Aug-15 216671

18 219488 25-Jul-15 216672

19 219502 25-Jul-15 216673

20 219516 21-Aug-15 216678

21 239847 25-Jul-15 216680

22 216682

23 217335

24 217372

25 217378

26 228730

27 219489

28 219507

29 219515

30 219532

TEST GROUP (WITH 

TECHNOLOGY CANISTERS)

Note 1: Control Group previously included Trailers whose 

numbers ended in 2524, 6647, 6648, and 7364.  These 

trailers subsequently excluded because of they were     

Out-Of-Service for a significant portion of the field trial 

duration.



 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT C 

Sygma Engine Hours Data Capture Card (Representative Sample) 

  











 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 

Sysco / Sygma Fiscal Calendars (2015, 2016 and 2017) 

  



2015 FISCAL YEAR CALENDAR - June 29, 2014 to June 27, 2015 Sysco Corporation

FIRST PERIOD SECOND PERIOD THIRD PERIOD

June 29th - July 26th July 27th - August 23rd August 24th - September 27th

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

29 30 1 2 3 4 5 1 27 28 29 30 31 1 2 5 24 25 26 27 28 29 30 9

6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 6 31 1 2 3 4 5 6 10

13 14 15 16 17 18 19 3 10 11 12 13 14 15 16 7 7 8 9 10 11 12 13 11

20 21 22 23 24 25 26 4 17 18 19 20 21 22 23 8 14 15 16 17 18 19 20 12

        21 22 23 24 25 26 27 13

FOURTH PERIOD FIFTH PERIOD SIXTH PERIOD

September 28th - October 25th October 26th - November 22nd November 23rd - December 27th

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

28 29 30 1 2 3 4 14 26 27 28 29 30 31 1 18 23 24 25 26 27 28 29 22

5 6 7 8 9 10 11 15 2 3 4 5 6 7 8 19 30 1 2 3 4 5 6 23

12 13 14 15 16 17 18 16 9 10 11 12 13 14 15 20 7 8 9 10 11 12 13 24

19 20 21 22 23 24 25 17 16 17 18 19 20 21 22 21 14 15 16 17 18 19 20 25

  21 22 23 24 25 26 27 26

SEVENTH PERIOD EIGHTH PERIOD NINTH PERIOD

December 28th - January 24th January 25th - February 21st February 22nd - March 28th

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

28 29 30 31 1 2 3 27 25 26 27 28 29 30 31 31 22 23 24 25 26 27 28 35

4 5 6 7 8 9 10 28 1 2 3 4 5 6 7 32 1 2 3 4 5 6 7 36

11 12 13 14 15 16 17 29 8 9 10 11 12 13 14 33 8 9 10 11 12 13 14 37

18 19 20 21 22 23 24 30 15 16 17 18 19 20 21 34 15 16 17 18 19 20 21 38

 22 23 24 25 26 27 28 39

TENTH PERIOD ELEVENTH PERIOD TWELFTH PERIOD

March 29th - April 25th April 26th - May 23rd May 24th - June 27th

S M T W T F S wk# S M T W T F S wk# S M T W T F S WK

29 30 31 1 2 3 4 40 26 27 28 29 30 1 2 44 24 25 26 27 28 29 30 48

5 6 7 8 9 10 11 41 3 4 5 6 7 8 9 45 31 1 2 3 4 5 6 49

12 13 14 15 16 17 18 42 10 11 12 13 14 15 16 46 7 8 9 10 11 12 13 50

19 20 21 22 23 24 25 43 17 18 19 20 21 22 23 47 14 15 16 17 18 19 20 51

 21 22 23 24 25 26 27 52

US Holidays 28 29 30 1 2 3 4 1

5 6 7 8 9 10 11 2

07/27/18 11:36 AM

FY 2015



2016 FISCAL YEAR CALENDAR - June 28, 2015 to July 2, 2016 The SYGMA Network

SECOND PERIOD THIRD PERIOD

June 28th - July 25th P1 July 26th - August 22nd P2 August 23rd - September 26th P3

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

28 29 30 1 2 3 4 1 26 27 28 29 30 31 1 5 23 24 25 26 27 28 29 9

5 6 7 8 9 10 11 2 2 3 4 5 6 7 8 6 30 31 1 2 3 4 5 10

12 13 14 15 16 17 18 3 9 10 11 12 13 14 15 7 6 7 8 9 10 11 12 11

19 20 21 22 23 24 25 4 16 17 18 19 20 21 22 8 13 14 15 16 17 18 19 12

        20 21 22 23 24 25 26 13

FOURTH PERIOD FIFTH PERIOD SIXTH PERIOD

September 27th - October 24th P4 October 25th - November 21st P5 November 22nd - December 26th P6

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

27 28 29 30 1 2 3 14 25 26 27 28 29 30 31 18 22 23 24 25 26 27 28 22

4 5 6 7 8 9 10 15 1 2 3 4 5 6 7 19 29 30 1 2 3 4 5 23

11 12 13 14 15 16 17 16 8 9 10 11 12 13 14 20 6 7 8 9 10 11 12 24

18 19 20 21 22 23 24 17 15 16 17 18 19 20 21 21 13 14 15 16 17 18 19 25

  20 21 22 23 24 25 26 26

SEVENTH PERIOD EIGHTH PERIOD NINTH PERIOD

December 27th - January 23rd P7 January 24th - February 20th P8 February 21st - March 26th P9

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

27 28 29 30 31 1 2 27 24 25 26 27 28 29 30 31 21 22 23 24 25 26 27 35

3 4 5 6 7 8 9 28 31 1 2 3 4 5 6 32 28 29 1 2 3 4 5 36

10 11 12 13 14 15 16 29 7 8 9 10 11 12 13 33 6 7 8 9 10 11 12 37

17 18 19 20 21 22 23 30 14 15 16 17 18 19 20 34 13 14 15 16 17 18 19 38

 20 21 22 23 24 25 26 39

TENTH PERIOD ELEVENTH PERIOD TWELFTH PERIOD

March 27th - April 23rd P10 April 24th - May 21st P11 May 22nd - July 2nd P12

S M T W T F S wk# S M T W T F S wk# S M T W T F S wk#

27 28 29 30 31 1 2 40 24 25 26 27 28 29 30 44 22 23 24 25 26 27 28 48

3 4 5 6 7 8 9 41 1 2 3 4 5 6 7 45 29 30 31 1 2 3 4 49

10 11 12 13 14 15 16 42 8 9 10 11 12 13 14 46 5 6 7 8 9 10 11 50

17 18 19 20 21 22 23 43 15 16 17 18 19 20 21 47 12 13 14 15 16 17 18 51

 19 20 21 22 23 24 25 52

26 27 28 29 30 1 2 53

US Holidays

FIRST PERIOD

FY 2016

FY 2016



2017 FISCAL YEAR CALENDAR - July 3, 2016 to July 1, 2017 Sysco Corporation

FIRST PERIOD SECOND PERIOD THIRD PERIOD

July 3rd - July 30th July 31st - August 27th August 28th - October 1st

S M T W T F S wk# S M T W T F S wk# S M T W T F Swk#

3 4 5 6 7 8 9 1 31 1 2 3 4 5 6 5 28 29 30 31 1 2 3 9

10 11 12 13 14 15 16 2 7 8 9 10 11 12 13 6 4 5 6 7 8 9 10 10

17 18 19 20 21 22 23 3 14 15 16 17 18 19 20 7 11 12 13 14 15 16 17 11

24 25 26 27 28 29 30 4 21 22 23 24 25 26 27 8 18 19 20 21 22 23 24 12

        25 26 27 28 29 30 1 13

FOURTH PERIOD FIFTH PERIOD SIXTH PERIOD

October 2nd - October 29th October 30th - November 26th November 27th - December 31st

S M T W T F S wk# S M T W T F S wk# S M T W T F Swk#

2 3 4 5 6 7 8 14 30 31 1 2 3 4 5 18 27 28 29 30 1 2 3 22

9 10 11 12 13 14 15 15 6 7 8 9 10 11 12 19 4 5 6 7 8 9 10 23

16 17 18 19 20 21 22 16 13 14 15 16 17 18 19 20 11 12 13 14 15 16 17 24

23 24 25 26 27 28 29 17 20 21 22 23 24 25 26 21 18 19 20 21 22 23 24 25

  25 26 27 28 29 30 31 26

SEVENTH PERIOD EIGHTH PERIOD NINTH PERIOD

January 1st - January 28th January 29th - February 25th February 26th - April 1st

S M T W T F S wk# S M T W T F S wk# S M T W T F Swk#

1 2 3 4 5 6 7 27 29 30 31 1 2 3 4 31 26 27 28 1 2 3 4 35

8 9 10 11 12 13 14 28 5 6 7 8 9 10 11 32 5 6 7 8 9 10 11 36

15 16 17 18 19 20 21 29 12 13 14 15 16 17 18 33 12 13 14 15 16 17 18 37

22 23 24 25 26 27 28 30 19 20 21 22 23 24 25 34 19 20 21 22 23 24 25 38

 26 27 28 29 30 31 1 39

TENTH PERIOD ELEVENTH PERIOD TWELFTH PERIOD

April 2nd - April 29th April 30th - May 27th May 28th - July 1st

S M T W T F S wk# S M T W T F S wk# S M T W T F SWK

2 3 4 5 6 7 8 40 30 1 2 3 4 5 6 44 28 29 30 31 1 2 3 48

9 10 11 12 13 14 15 41 7 8 9 10 11 12 13 45 4 5 6 7 8 9 10 49

16 17 18 19 20 21 22 42 14 15 16 17 18 19 20 46 11 12 13 14 15 16 17 50

23 24 25 26 27 28 29 43 21 22 23 24 25 26 27 47 18 19 20 21 22 23 24 51

 25 26 27 28 29 30 1 52

US Holidays

FY 2017



 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT E 

Sygma Oklahoma Test Data (P15-1 Through P17-2) 

  



SYGMA REFRIGERATED TRAILERS GPH BY GROUP AND BY PERIOD

TEST 

GROUP 

GPH

CONTROL 

GROUP 

GPH

FY 2015 P1 1.00 0.96

FY 2015 P2 0.95 0.92

FY 2015 P3 0.93 0.92

FY 2015 P4 0.96 0.89

FY 2015 P5 0.85 0.85

FY 2015 P6 0.80 0.81

FY 2015 P7 0.81 0.77

FY 2015 P8 0.76 0.76

FY 2015 P9 0.85 0.79

FY 2015 P10 0.89 0.93

FY 2015 P11 0.89 0.86

FY 2015 P12

FY 2016 P1 0.96 0.99 TECHNOLOGY INSTALLED ON 

TEST GROUP TRAILERS DURING 

FY 2016 P2

FY 2016 P2 0.93 0.97

FY 2016 P3 0.93 1.02

FY 2016 P4 0.86 0.94

FY 2016 P5 0.79 0.85

FY 2016 P6 0.70 0.78

FY 2016 P7 0.63 0.72

FY 2016 P8 0.65 0.74

FY 2016 P9 0.76 0.81

FY 2016 P10 0.73 0.82

FY 2016 P11 0.79 0.86

FY 2016 P12 0.84 0.93

FY 2017 P1 0.89 0.99

FY 2017 P2 0.87 0.96



Sygma Network Refrigerated Trailers / Oklahoma City Terminal

Gallons and Hours by Trailer and Period

WorldKlass Infrared Fuel Excitation System installed on Test Group trailers During FY 2016 P1

Version 1.0  2018-05-02

TRAILER 

NUMBER
GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

TEST GROUP (WITH TECHNOLOGY CANISTERS)

242257 281.1 326 0.86 191.8 211 0.91 305.4 396 0.77 253.1 220 1.15

216660 309.1 351 0.88 281.0 315 0.89 414.0 442 0.94 198.4 273 0.73

216661 370.0 331 1.12 272.4 275 0.99 401.4 460 0.87 378.5 278 1.36

216669 313.8 324 0.97 374.0 454 0.82 371.0 426 0.87 253.7 306 0.83

216674 224.0 261 0.86 344.0 450 0.76 310.4 251 1.24 286.0 337 0.85

216675 312.0 307 1.02 309.8 350 0.89 360.3 405 0.89 250.4 321 0.78

216676 297.7 319 0.93 300.9 352 0.85 346.0 452 0.77 407.3 376 1.08

216677 405.6 384 1.06 356.0 302 1.18 405.2 340 1.19 245.1 210 1.17

216679 233.2 245 0.95 395.2 390 1.01 302.5 372 0.81 260.0 300 0.87

216681 324.4 327 0.99 342.2 344 0.99 344.1 353 0.97 117.0 128 0.91

217022 215.9 247 0.87 447.0 421 1.06 417.0 430 0.97 200.4 202 0.99

217023 344.2 412 0.84 228.2 281 0.81 427.0 484 0.88 237.4 263 0.90

217024 405.0 370 1.09 407.8 412 0.99 436.9 371 1.18 292.0 264 1.11

217025 226.9 217 1.05 183.2 211 0.87 422.3 444 0.95 294.0 342 0.86

217026 244.1 249 0.98 353.5 333 1.06 388.2 439 0.88 167.0 172 0.97

217374 387.0 346 1.12 310.2 346 0.90 415.4 408 1.02 234.1 260 0.90

219486 330.9 258 1.28 291.5 272 1.07 468.0 502 0.93 288.1 302 0.95

219488 163.0 164 0.99 335.6 333 1.01 335.1 355 0.94 198.6 219 0.91

219502 231.3 228 1.01 353.0 343 1.03 236.1 274 0.86 152.0 156 0.97

219516 304.0 317 0.96 303.0 266 1.14 239.0 258 0.93 215.7 243 0.89

239847 299.0 215 1.39 263.0 301 0.87 303.0 323 0.94 170.0 137 1.24

TEST GROUP 

TOTALS
6222.2 6198 1.00 6643.3 6962 0.95 7648.3 8185 0.93 5098.8 5309 0.96

CONTROL GROUP (WITHOUT TECHNOLOGY CANISTERS)

242256 214.2 195 1.10 278.4 201 1.39 297.1 328 0.91 213.0 219 0.97

216652 392.0 367 1.07 320.5 391 0.82 395.0 474 0.83 230.3 164 1.40

216654 349.2 353 0.99 379.0 327 1.16 463.0 415 1.12 266.0 248 1.07

216655 311.0 347 0.90 296.2 295 1.00 322.0 355 0.91 197.0 265 0.74

216656 374.0 421 0.89 315.4 326 0.97 402.0 508 0.79 262.0 385 0.68

216657 263.0 276 0.95 387.4 240 1.61 334.0 314 1.06 347.0 304 1.14

216658 381.7 398 0.96 303.2 261 1.16 437.8 414 1.06 218.0 268 0.81

216659 227.0 238 0.95 307.0 367 0.84 323.8 391 0.83 197.0 253 0.78

216662 371.8 407 0.91 274.7 322 0.85 376.9 386 0.98 261.5 263 0.99

216663 250.5 273 0.92 276.0 67 4.12

216664 332.9 349 0.95 299.8 295 1.02 498.9 506 0.99 181.0 154 1.18

216665 237.5 315 0.75 306.5 331 0.93 269.5 368 0.73 267.0 288 0.93

216666 332.5 254 1.31 248.3 327 0.76 431.0 448 0.96 162.1 268 0.60

216667 298.0 295 1.01 436.0 389 1.12 420.8 398 1.06 357.6 328 1.09

216668 344.0 295 1.17 354.4 352 1.01 205.0 195 1.05 265.2 318 0.83

216670 338.0 228 1.48 258.0 270 0.96 334.0 350 0.95 294.7 297 0.99

216671 269.3 341 0.79 258.0 278 0.93 393.4 439 0.90 254.0 264 0.96

216672 313.0 337 0.93 294.0 1040 0.28 366.6 1062 0.35

216673 341.2 385 0.89 237.0 255 0.93 438.2 532 0.82 228.4 228 1.00

216678 325.5 423 0.77 370.2 394 0.94 405.2 412 0.98 204.3 213 0.96

216680 316.7 333 0.95 412.2 435 0.95 296.0 337 0.88 283.0 303 0.93

216682 375.1 416 0.90 340.1 252 1.35 323.8 479 0.68 233.2 241 0.97

217335 186.7 206 0.91 251.0 265 0.95 476.0 467 1.02 396.4 327 1.21

217372 400.4 359 1.12 295.0 309 0.95 398.1 432 0.92 369.0 376 0.98

217378 376.0 407 0.92 274.2 269 1.02 374.8 409 0.92 317.1 327 0.97

228730 248.3 296 0.84 292.1 313 0.93 277.1 319 0.87 203.0 243 0.84

219489 293.0 355 0.83 383.5 412 0.93 297.0 290 1.02 290.6 376 0.77

219507 236.0 222 1.06 334.3 338 0.99 378.0 409 0.92 179.0 173 1.03

219515 205.6 215 0.96 339.0 383 0.89 346.0 391 0.88 227.0 240 0.95

219532 202.2 203 1.00 293.7 292 1.01 292.1 291 1.00 164.0 176 0.93

CONTROL 

GROUP 

TOTALS
9106.3 9509 0.96 9139.1 9929 0.92 10206.5 11057 0.92 7711.0 8638 0.89

FY 2015 P1 FY 2015 P2 FY 2015 P3 FY 2015 P4



GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

103.1 156 0.66 146.0 184 0.79 81.2 96 0.85 74.0 94 0.79

181.8 204 0.89 197.8 236 0.84 119.0 174 0.68 121.0 158 0.77

159.0 182 0.87 176.0 213 0.83 91.7 129 0.71 127.7 197 0.65

209.0 352 0.59 200.0 171 1.17 161.8 186 0.87 148.0 201 0.74

180.6 221 0.82 229.9 319 0.72 165.6 228 0.73 102.0 106 0.96

151.0 186 0.81 140.6 277 0.51 137.2 185 0.74 106.2 164 0.65

183.1 243 0.75 182.0 241 0.76 123.1 169 0.73 178.0 209 0.85

151.1 172 0.88 189.5 182 1.04 157.8 218 0.72 139.2 147 0.95

243.5 175 1.39 202.1 249 0.81 99.0 142 0.70 138.7 172 0.81

118.2 151 0.78 210.3 238 0.88 333.0 231 1.44 110.8 184 0.60

162.4 186 0.87 166.0 208 0.80 170.1 189 0.90 161.6 180 0.90

117.5 131 0.90 161.1 265 0.61 129.1 172 0.75 111.1 154 0.72

199.0 234 0.85 147.7 277 0.53 105.0 146 0.72 86.2 123 0.70

137.0 173 0.79 163.0 163 1.00 66.1 90 0.73 105.0 142 0.74

152.3 237 0.64 113.5 130 0.87 60.0 79 0.76 37.0 38 0.97

143.0 196 0.73 241.2 234 1.03 123.0 160 0.77 115.1 146 0.79

225.8 180 1.25 129.0 171 0.75 57.1 57 1.00 102.8 135 0.76

183.7 221 0.83 144.2 159 0.91 103.0 139 0.74 120.6 214 0.56

168.1 154 1.09 195.2 276 0.71 79.0 122 0.65 137.0 180 0.76

224.0 261 0.86 231.3 251 0.92 57.0 83 0.69

125.0 143 0.87 116.7 135 0.86 46.4 60 0.77 52.1 66 0.79

3518.2 4158 0.85 3683.1 4579 0.80 2465.2 3055 0.81 2274.1 3010 0.76

178.1 204 0.87 138.9 149 0.93 76.0 121 0.63 86.0 79 1.09

232.0 264 0.88 219.6 235 0.93 89.6 87 1.03 96.0 105 0.91

151.5 188 0.81 182.0 173 1.05 126.5 140 0.90 137.4 138 1.00

150.0 191 0.79 284.4 384 0.74 161.6 223 0.72 116.0 196 0.59

113.4 93 1.22 184.2 262 0.70 106.2 146 0.73 167.6 190 0.88

228.1 272 0.84 289.5 291 0.99 157.0 196 0.80 142.1 199 0.71

148.0 104 1.42 164.0 149 1.10 130.0 162 0.80 135.4 185 0.73

145.2 166 0.87 193.8 281 0.69 85.0 96 0.89 196.1 271 0.72

213.8 206 1.04 313.0 234 1.34 130.2 205 0.64 69.9 121 0.58

176.2 188 0.94 230.1 295 0.78 164.3 246 0.67 123.0 167 0.74

164.2 236 0.70 203.0 293 0.69 106.0 107 0.99 114.0 145 0.79

142.3 213 0.67 123.0 145 0.85 85.1 84 1.01 80.0 81 0.99

109.0 185 0.59 178.0 229 0.78 92.7 174 0.53 77.5 123 0.63

241.7 245 0.99 306.1 321 0.95 160.1 194 0.83 212.9 202 1.05

227.9 256 0.89 240.3 373 0.64 162.1 252 0.64 191.6 239 0.80

138.9 155 0.90 178.6 260 0.69 145.4 179 0.81 119.2 166 0.72

174.3 290 0.60 134.1 231 0.58 158.0 181 0.87 113.3 121 0.94

153.0 208 0.74 192.9 327 0.59 164.4 207 0.79 61.3 93 0.66

180.8 177 1.02 269.4 273 0.99 125.9 164 0.77 154.8 187 0.83

138.8 162 0.86 272.2 235 1.16 185.4 214 0.87 75.0 119 0.63

186.4 253 0.74 197.1 274 0.72 67.0 96 0.70 84.7 112 0.76

177.0 193 0.92 105.0 133 0.79 123.2 161 0.77 112.0 131 0.85

168.2 191 0.88 94.9 118 0.80 97.0 128 0.76 74.1 93 0.80

192.2 241 0.80 221.0 293 0.75 122.2 180 0.68 129.9 156 0.83

180.0 223 0.81 138.2 190 0.73 127.1 204 0.62 113.0 142 0.80

208.9 247 0.85 181.0 279 0.65 117.6 158 0.74 79.0 130 0.61

125.0 125 1.00 190.0 292 0.65 58.0 99 0.59 129.0 159 0.81

190.5 228 0.84 129.0 128 1.01 41.0 65 0.63 96.1 117 0.82

150.1 177 0.85 129.0 162 0.80 105.3 58 1.82 120.2 304 0.40

4985.5 5881 0.85 5682.3 7009 0.81 3469.9 4527 0.77 3407.1 4471 0.76

FY 2015 P6FY 2015 P5 FY 2015 P7 FY 2015 P8



GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

220.4 240 0.92 191.4 257 0.74 189.5 209 0.91 359.0 356 1.01

93.0 127 0.73 207.0 256 0.81 222.0 325 0.68 292.8 373 0.78

290.0 330 0.88 190.0 251 0.76 201.3 255 0.79

234.9 278 0.84 315.4 340 0.93 252.7 290 0.87 284.8 278 1.02

175.8 180 0.98 154.0 233 0.66 231.9 238 0.97 249.4 267 0.93

176.0 206 0.85 259.5 258 1.01 191.8 250 0.77 335.0 382 0.88

252.4 227 1.11 278.2 329 0.85 274.0 267 1.03 296.1 342 0.87

149.7 135 1.11 302.3 323 0.94 257.1 278 0.92 375.9 327 1.15

141.0 170 0.83 191.8 208 0.92 291.6 267 1.09 183.1 183 1.00

108.0 193 0.56 168.6 169 1.00 182.2 190 0.96 346.1 333 1.04

199.9 249 0.80 147.0 134 1.10 192.1 166 1.16

233.0 316 0.74 245.6 84 2.92 122.5 345 0.36

193.2 230 0.84 211.0 269 0.78 252.8 253 1.00 332.4 310 1.07

119.1 157 0.76 130.1 139 0.94 201.0 174 1.16 365.5 400 0.91

105.0 131 0.80 155.2 182 0.85 105.0 150 0.70 286.5 299 0.96

188.0 225 0.84 227.0 201 1.13 272.0 270 1.01 294.8 303 0.97

258.9 240 1.08 126.0 141 0.89 224.0 256 0.88 381.9 371 1.03

187.2 348 0.54 241.8 264 0.92 291.7 341 0.86

185.0 268 0.69 217.5 268 0.81 157.0 187 0.84 387.6 419 0.93

59.0 77 0.77 145.2 151 0.96 141.0 128 1.10 402.9 397 1.01

131.1 173 0.76 150.0 178 0.84 196.0 189 1.04 413.6 431 0.96

3513.4 4152 0.85 4200.0 4719 0.89 4399.3 4951 0.89 5879.1 6112.0 0.96

137.1 202 0.68 193.5 187 1.03 115.0 128 0.90 282.8 268 1.06

160.0 172 0.93 205.0 240 0.85 341.0 334 1.02

161.9 167 0.97 136.5 125 1.09 239.1 239 1.00

145.9 194 0.75 254.3 267 0.95 327.0 413 0.79

110.0 146 0.75 160.6 206 0.78 206.0 255 0.81

301.0 307 0.98 145.2 190 0.76 232.1 311 0.75

152.0 170 0.89 201.0 243 0.83 239.5 279 0.86

203.6 219 0.93 311.1 232 1.34 321.9 366 0.88

126.9 173 0.73 298.5 338 0.88 267.2 289 0.92

201.0 231 0.87 112.3 57 1.97 297.9 526 0.57

176.3 266 0.66 214.1 290 0.74 240.1 304 0.79

162.0 196 0.83 203.0 282 0.72 227.2 168 1.35 289.4 318 0.91

127.9 216 0.59 152.0 207 0.73 179.0 236 0.76 274.7 294 0.93

157.1 236 0.67 151.0 193 0.78 161.0 173 0.93 365.2 353 1.03

243.3 363 0.67 336.8 326 1.03 310.1 389 0.80 379.8 350 1.09

286.0 329 0.87 390.0 303 1.29 412.5 421 0.98 390.2 356 1.10

219.0 275 0.80 146.0 146 1.00 294.6 210 1.40 266.8 283 0.94

157.0 248 0.63 180.0 264 0.68 181.4 212 0.86

51.1 127 0.40 185.5 160 1.16

153.6 178 0.86 212.0 214 0.99 286.2 319 0.90 302.1 287 1.05

124.9 178 0.70 239.0 255 0.94 288.5 245 1.18 408.1 346 1.18

187.0 258 0.72 242.0 288 0.84 223.0 245 0.91 277.8 324 0.86

200.0 212 0.94 280.4 294 0.95 191.3 272 0.70

246.1 294 0.84 253.4 275 0.92 258.6 266 0.97 353.9 355 1.00

196.6 256 0.77 247.7 322 0.77 217.0 303 0.72 442.5 467 0.95

165.1 226 0.73 130.6 167 0.78 153.0 144 1.06 345.3 376 0.92

130.2 176 0.74 189.3 238 0.80 251.0 354 0.71 389.8 434 0.90

207.4 274 0.76 161.1 184 0.88 211.0 244 0.86 329.8 326 1.01

179.0 230 0.78 142.1 157 0.91 153.0 172 0.89 246.4 257 0.96

130.6 158 0.83 423.3 274 1.54 202.3 239 0.85 251.4 250 1.01

4991.5 6302 0.79 6288.8 6748 0.93 7077.2 8235 0.86 5962.9 6016.0 0.99

FY 2015 P9 FY 2015 P10 FY 2015 P11 FY 2016 P1



GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

327.1 371 0.88 260.1 258 1.01 196.3 220 0.89 98.2 129 0.76

245.8 258 0.95 67.0 78 0.86

259.3 272 0.95 135.0 145 0.93 177.1 212 0.84 166.5 214 0.78

280.9 288 0.98 310.6 328 0.95 243.5 291 0.84 123.7 135 0.92

348.8 349 1.00 266.5 277 0.96 202.4 248 0.82 145.1 184 0.79

131.1 176 0.74 258.6 325 0.80 178.3 209 0.85

424.7 441 0.96 326.5 346 0.94 203.3 231 0.88 239.2 290 0.82

171.0 185 0.92 95.6 93 1.03 263.9 312 0.85 189.0 227 0.83

34.7 32 1.08 126.7 125 1.01 198.7 232 0.86 125.0 142 0.88

387.4 433 0.89 279.9 296 0.95 211.8 251 0.84 196.2 231 0.85

206.5 218 0.95 265.6 289 0.92 292.9 352 0.83 233.8 397 0.59

282.8 313 0.90 283.2 315 0.90 182.8 194 0.94 169.3 219 0.77

335.3 337 0.99 289.7 317 0.91 182.7 200 0.91 138.1 185 0.75

403.9 463 0.87 155.8 217 0.72 259.5 299 0.87 232.0 313 0.74

402.2 401 1.00 382.4 402 0.95 164.2 180 0.91

204.9 223 0.92 162.9 170 0.96 223.0 227 0.98 164.8 188 0.88

262.2 287 0.91 167.3 188 0.89 158.0 215 0.73 100.0 129 0.78

333.4 378 0.88 318.6 341 0.93 211.2 234 0.90 161.0 215 0.75

251.6 242 1.04 244.0 253 0.96 135.7 193 0.70 128.2 157 0.82

289.1 344 0.84 349.5 388 0.90 233.8 252 0.93 111.1 128 0.87

5582.7 6011 0.93 4419.9 4748 0.93 3999.4 4668 0.86 2966.5 3770 0.79

261.7 255 1.03 348.4 314 1.11 185.1 229 0.81 166.1 210 0.79

256.0 253 1.01 214.5 217 0.99 150.5 159 0.95 181.9 260 0.70

244.1 272 0.90 189.2 170 1.11 237.0 193 1.23 136.9 161 0.85

290.2 347 0.84 260.3 284 0.92 106.0 109 0.97

386.9 405 0.96 258.3 261 0.99 150.4 159 0.95 169.1 222 0.76

353.0 364 0.97 201.8 195 1.03 48.0 54 0.89 76.2 107 0.71

418.6 448 0.93 219.5 193 1.14 174.0 165 1.05 160.9 171 0.94

194.6 205 0.95 176.3 184 0.96 250.8 265 0.95 175.8 225 0.78

223.3 227 0.98 185.4 192 0.97 250.2 267 0.94 197.1 233 0.85

308.4 324 0.95 206.4 201 1.03 133.5 154 0.87 129.3 161 0.80

257.7 256 1.01 293.5 305 0.96 198.6 216 0.92 189.2 204 0.93

338.6 389 0.87 172.5 175 0.99 230.5 267 0.86 184.9 216 0.86

285.6 308 0.93 191.5 174 1.10 92.7 104 0.89 148.1 163 0.91

321.1 322 1.00 279.6 264 1.06 269.1 294 0.92 234.1 302 0.78

307.0 326 0.94 258.1 239 1.08 242.4 221 1.10 168.6 174 0.97

298.5 329 0.91 251.8 242 1.04 158.8 175 0.91 121.7 136 0.89

286.1 302 0.95 244.6 246 0.99 312.2 338 0.92 180.0 194 0.93

210.5 198 1.06 92.2 92 1.00

300.8 308 0.98 306.5 317 0.97 166.7 184 0.91 96.2 123 0.78

420.2 395 1.06 418.5 395 1.06 378.0 340 1.11 224.8 241 0.93

362.6 352 1.03 397.8 381 1.04 295.9 315 0.94 130.2 156 0.83

266.8 282 0.95 270.8 249 1.09 105.1 108 0.97 224.9 263 0.86

339.8 338 1.01 225.4 239 0.94 245.4 287 0.86 185.7 203 0.91

392.5 403 0.97 280.9 279 1.01 268.1 286 0.94 305.8 350 0.87

209.9 194 1.08 291.5 220 1.33 274.0 286 0.96 205.1 249 0.82

337.0 335 1.01 336.1 350 0.96 216.1 243 0.89 149.4 196 0.76

296.5 304 0.98 344.3 335 1.03 177.0 195 0.91 154.0 190 0.81

307.7 293 1.05 250.4 261 0.96 268.9 302 0.89 152.3 175 0.87

314.3 303 1.04 186.1 203 0.92 249.5 263 0.95 95.1 114 0.83

334.7 317 1.06 262.1 268 0.98 158.3 173 0.92 122.0 138 0.88

8914.2 9156 0.97 7732.6 7551 1.02 5979.0 6334 0.94 4771.4 5646 0.85

FY 2016 P2 FY 2016 P3 FY 2016 P4 FY 2016 P5



GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

95.7 139 0.69 69.0 97 0.71 170.2 217 0.78 247.9 345 0.72

156.7 279 0.56 90.4 163 0.55 77.8 124 0.63 206.9 311 0.67

102.0 148 0.69 83.1 132 0.63 90.1 116 0.78 209.5 270 0.78

145.7 241 0.60 153.3 216 0.71 106.6 158 0.67 284.1 329 0.86

119.2 176 0.68 80.1 114 0.70 137.6 193 0.71 249.7 314 0.80

190.6 258 0.74 141.2 224 0.63 159.5 268 0.60 298.7 338 0.88

192.2 282 0.68 142.7 225 0.63 177.9 272 0.65 235.6 293 0.80

188.9 272 0.69 128.6 169 0.76 178.2 224 0.80 260.2 347 0.75

180.1 224 0.80 118.1 162 0.73 55.6 77 0.72 238.5 322 0.74

102.0 149 0.68 130.1 205 0.63 100.2 138 0.73 214.1 276 0.78

261.5 307 0.85

87.0 172 0.51 181.2 314 0.58 130.1 241 0.54 289.0 446 0.65

181.3 221 0.82 138.3 184 0.75 126.5 193 0.66 38.3 46 0.83

205.5 274 0.75 367.3 633 0.58 258.6 432 0.60 216.3 285 0.76

167.5 262 0.64 210.8 406 0.52 118.5 230 0.52 274.4 370 0.74

114.8 193 0.59 133.1 207 0.64 189.3 251 0.75 244.8 298 0.82

119.3 146 0.82 68.3 94 0.73 133.9 180 0.74 132.8 148 0.90

150.2 211 0.71 136.2 189 0.72 89.2 124 0.72 235.1 290 0.81

195.4 279 0.70 85.1 139 0.61 163.7 332 0.49 191.7 296 0.65

104.6 143 0.73 68.0 129 0.53 89.7 145 0.62 182.2 231 0.79

58.2 81 0.72 40.0 49 0.82 82.9 162 0.51

3060.2 4376 0.70 2583.1 4083 0.63 2593.2 3964 0.65 4332.7 5717 0.76

146.7 177 0.83 145.8 215 0.68 164.0 208 0.79 285.8 348 0.82

179.1 224 0.80 66.9 94 0.71 150.7 188 0.80 204.8 248 0.83

151.4 131 1.16 64.9 74 0.88 132.1 151 0.87 210.9 232 0.91

161.7 249 0.65 62.5 92 0.68 109.1 157 0.69 193.6 252 0.77

69.0 92 0.75 65.1 93 0.70 87.1 133 0.65 181.5 281 0.65

75.5 131 0.58 61.7 89 0.69 305.9 350 0.87

122.1 165 0.74 89.0 113 0.79 95.0 120 0.79 235.2 276 0.85

168.9 235 0.72 107.7 146 0.74 157.6 210 0.75 224.6 283 0.79

184.0 221 0.83 153.1 177 0.86 158.4 208 0.76 275.8 331 0.83

156.6 201 0.78 96.4 119 0.81 129.3 189 0.68 273.7 297 0.92

177.5 218 0.81 68.1 128 0.53 136.1 189 0.72 242.7 324 0.75

41.0 47 0.87 56.3 69 0.82 126.1 158 0.80 321.0 358 0.90

95.7 142 0.67 106.1 128 0.83 106.2 131 0.81 159.0 179 0.89

208.3 315 0.66 213.8 305 0.70 271.1 380 0.71 316.2 416 0.76

273.0 363 0.75 240.6 309 0.78 209.0 285 0.73 80.3 84 0.96

147.6 215 0.69 87.0 120 0.73 119.8 174 0.69 84.6 92 0.92

171.4 274 0.63 68.3 90 0.76 100.7 136 0.74 193.9 241 0.80

85.1 130 0.65 99.6 164 0.61 109.7 150 0.73 136.0 174 0.78

140.7 197 0.71 84.2 95 0.89 102.5 141 0.73 119.9 150 0.80

124.3 167 0.74 154.0 204 0.75 222.6 257 0.87 317.4 356 0.89

259.2 261 0.99 133.8 190 0.70 206.9 234 0.88 293.2 304 0.96

178.4 205 0.87 179.8 238 0.76 146.9 196 0.75 326.2 399 0.82

225.2 225 1.00 119.3 155 0.77 87.0 141 0.62 200.8 217 0.93

190.3 223 0.85 77.9 100 0.78 103.0 121 0.85 294.0 346 0.85

226.5 298 0.76 82.1 133 0.62 122.9 146 0.84 282.1 383 0.74

73.9 119 0.62 118.7 178 0.67 128.5 187 0.69 226.2 343 0.66

128.0 176 0.73 138.3 231 0.60 171.0 257 0.67 164.1 251 0.65

113.2 148 0.76 136.8 216 0.63 125.0 159 0.79 204.4 245 0.83

120.4 155 0.78 108.9 130 0.84 98.7 161 0.61 180.7 229 0.79

144.3 178 0.81 121.0 187 0.65 313.3 470 0.67 374.3 531 0.70

4463.5 5751 0.78 3321.5 4624 0.72 4252.0 5726 0.74 6908.8 8520 0.81

FY 2016 P6 FY 2016 P7 FY 2016 P8 FY 2016 P9



GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC GALLONS HOURS GPH CALC

218.4 295 0.74 205.4 228 0.90 493.3 558 0.88 376 411 0.91

215.1 308 0.70 212.1 254 0.84 500.3 485 1.03 396 483 0.82

307.0 459 0.67 225.9 291 0.78 395.3 499 0.79 167 196 0.85

207.4 289 0.72 84.3 98 0.86 522.0 633 0.82 237 276 0.86

192.0 257 0.75 158.6 241 0.66 569.7 637 0.89 417 437 0.95

230.3 262 0.88 269.3 345 0.78 316.4 357 0.89 341 392 0.87

218.5 328 0.67 214.3 254 0.84 505.5 576 0.88 311 316 0.98

123.8 187 0.66 114.3 192 0.60 261.2 346 0.75

116.9 140 0.84 193.8 232 0.84 455.1 553 0.82 423 465 0.91

171.4 285 0.60 190.5 247 0.77 502.5 596 0.84 258 288 0.90

181.8 243 0.75

130.5 169 0.77 230.5 307 0.75 415.1 492 0.84 386 437 0.88

185.9 227 0.82 149.9 216 0.69 300.7 428 0.70 245 232 1.06

198.9 272 0.73 251.5 308 0.82 539.9 615 0.88 303 351 0.86

246.2 331 0.74 261.9 329 0.80 444.8 589 0.76 319 360 0.89

228.0 292 0.78 286.8 358 0.80 521.1 623 0.84 385 447 0.86

172.7 185 0.93 295.1 369 0.80 262 271 0.97

142.4 200 0.71 208.5 256 0.81 417.9 492 0.85 325 434 0.75

104.5 177 0.59 263.5 309 0.85 401.0 486 0.83 323 395 0.82

258.8 312 0.83 131.0 167 0.78 520.3 636 0.82 384 380 1.01

198.9 246 0.81 199.4 258 0.77 281 321 0.88

3694.9 5036 0.73 4206.0 5318 0.79 8377.2 9970 0.84 6139 6892 0.89

210.4 230 0.91 233.1 259 0.90 289.0 347 0.83 331 318 1.04

187.0 201 0.93 31.9 43 0.74

158.0 217 0.73 241.7 269 0.90 520.9 489 1.07 323 329 0.98

196.1 253 0.78 190.4 271 0.70 472.8 543 0.87 293 320 0.92

211.1 272 0.78 174.3 219 0.80 575.6 528 1.09 334 371 0.90

182.0 237 0.77 210.2 226 0.93 439.7 508 0.87 403 363 1.11

272.9 304 0.90 284.2 313 0.91 516.7 537 0.96 268 271 0.99

181.3 254 0.71 202.3 251 0.81 208.5 245 0.85 254 280 0.91

191.9 257 0.75 276.4 266 1.04 567.8 568 1.00 556 440 1.26

184.2 259 0.71 148.9 166 0.90 402.8 455 0.89 343 358 0.96

224.8 306 0.73 225.1 263 0.86 520.8 601 0.87 309 282 1.10

192.3 194 0.99 283.4 345 0.82 604.2 570 1.06 418 433 0.97

143.3 176 0.81 81.1 89 0.91 447.5 492 0.91 451 377 1.20

183.3 224 0.82 362.2 419 0.86 156.8 150 1.05

67.5 51 1.32

73.6 88 0.84 433.6 524 0.83 308 327 0.94

206.4 254 0.81 250.0 304 0.82 496.0 509 0.97 451 469 0.96

204.8 257 0.80 188.9 218 0.87 512.6 606 0.85 281 276 1.02

213.8 275 0.78 236.6 291 0.81 705.8 707 1.00 361 391 0.92

141.2 144 0.98 315.5 374 0.84 386.7 345 1.12 379 396 0.96

196.5 264 0.74 213.5 240 0.89 467.2 534 0.87 274 270 1.01

143.6 197 0.73 194.1 216 0.90 573.0 632 0.91 225 227 0.99

110.1 108 1.02 238.1 261 0.91 447.9 436 1.03 321 320 1.00

372.4 349 1.07 283.4 321 0.88 524.1 669 0.78 358 414 0.86

124.2 171 0.73 203.5 276 0.74 451.7 537 0.84 305 334 0.91

244.0 293 0.83 232.5 268 0.87 492.2 567 0.87 372 358 1.04

153.4 195 0.79 193.4 238 0.81 425.6 525 0.81 202 304 0.66

230.9 263 0.88 215.1 230 0.94 541.3 626 0.86 270 281 0.96

192.0 227 0.85 207.7 246 0.84 508.6 526 0.97 356 375 0.95

138.3 160 0.86 200.4 220 0.91 479.4 451 1.06 344 286 1.20

5390.2 6541 0.82 6259.0 7241 0.86 13168.8 14227 0.93 9090 9170 0.99

FY 2017 P1FY 2016 P10 FY 2016 P11 FY 2016 P12



GALLONS HOURS GPH CALC

230.0 283 0.81

275.8 328 0.84

405.2 442 0.92

418.9 498 0.84

414.8 473 0.88

35.0 35 1.00

67.5 76 0.89

285.8 271 1.05

304.5 375 0.81

339.6 377 0.90

275.0 383 0.72

266.2 299 0.89

356.7 412 0.87

371.8 445 0.84

320.5 368 0.87

384.4 426 0.90

143.8 145 0.99

336.9 393 0.86

260.0 314 0.83

5492.4 6343 0.87

348.1 274 1.27

254.5 278 0.92

274.5 296 0.93

333.8 409 0.82

407.5 294 1.39

361.8 352 1.03

350.5 376 0.93

524.6 436 1.20

310.1 343 0.90

430.7 496 0.87

373.6 372 1.00

362.6 374 0.97

53.0 40 1.33

390.5 460 0.85

338.7 426 0.80

331.6 385 0.86

332.9 365 0.91

328.0 325 1.01

357.6 389 0.92

412.9 451 0.92

364.0 378 0.96

355.9 372 0.96

340.7 393 0.87

289.8 365 0.79

438.4 461 0.95

265.4 317 0.84

272.1 256 1.06

381.3 329 1.16

9585.1 10012 0.96

FY 2017 P2



 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT F 

T-Test Results Table 

 

 

 



Lower Upper

Equal variances assumed
.042 .839 -.908 49 .368 -.03781 .04164 -.12149 .04588

Equal variances not assumed
-.925 45.778 .360 -.03781 .04090 -.12014 .04452

Equal variances assumed
1.080 .304 .576 48 .567 .03079 .05341 -.07659 .13817

Equal variances not assumed
.636 43.377 .528 .03079 .04840 -.06680 .12838

Equal variances assumed
.041 .840 -.378 47 .707 -.01250 .03310 -.07909 .05409

Equal variances not assumed
-.368 38.510 .715 -.01250 .03398 -.08127 .05627

Equal variances assumed
1.298 .260 .485 49 .630 .06662 .13742 -.20953 .34277

Equal variances not assumed
.568 34.341 .574 .06662 .11729 -.17166 .30490

Equal variances assumed
.033 .856 .210 48 .835 .01059 .05043 -.09081 .11200

Equal variances not assumed
.206 40.458 .837 .01059 .05129 -.09304 .11422

Equal variances assumed
.936 .338 .085 48 .932 .00429 .05031 -.09687 .10544

Equal variances not assumed
.087 46.037 .931 .00429 .04930 -.09495 .10352

Equal variances assumed
.524 .473 .137 48 .892 .00818 .05985 -.11216 .12851

Equal variances not assumed
.144 47.995 .886 .00818 .05691 -.10624 .12259

Equal variances assumed
1.448 .235 .217 47 .829 .00872 .04019 -.07213 .08958

Equal variances not assumed
.229 46.669 .820 .00872 .03809 -.06791 .08536

Equal variances assumed
.501 .483 -1.429 46 .160 -.05021 .03515 -.12096 .02053

Equal variances not assumed
-1.358 33.058 .184 -.05021 .03698 -.12544 .02501

Equal variances assumed
.159 .692 -.138 48 .891 -.01461 .10574 -.22722 .19799

Equal variances not assumed
-.128 30.152 .899 -.01461 .11434 -.24809 .21886

Equal variances assumed
.032 .858 -.618 49 .540 -.03438 .05566 -.14624 .07748

Equal variances not assumed
-.627 45.398 .534 -.03438 .05482 -.14477 .07601

Equal variances assumed
.263 .611 1.027 35 .311 .03079 .02997 -.03005 .09162

Equal variances not assumed
1.029 34.995 .310 .03079 .02991 -.02993 .09151

Equal variances assumed
.328 .570 2.867 46 .006 .05285 .01843 .01575 .08995

Equal variances not assumed
2.764 33.856 .009 .05285 .01912 .01399 .09171

Equal variances assumed
.015 .903 3.897 48 .000 .09000 .02310 .04356 .13644

Equal variances not assumed
3.953 42.831 .000 .09000 .02277 .04408 .13592

Equal variances assumed
.139 .711 3.694 46 .001 .08623 .02334 .03924 .13321

Equal variances not assumed
3.873 44.088 .000 .08623 .02227 .04135 .13110

Equal variances assumed
.008 .930 2.707 46 .009 .05579 .02061 .01431 .09727

Equal variances not assumed
2.657 36.203 .012 .05579 .02100 .01322 .09836

Equal variances assumed
.802 .375 2.700 47 .010 .08500 .03149 .02166 .14834

Equal variances not assumed
2.843 46.571 .007 .08500 .02990 .02484 .14516

GPH 2016 P5

GPH 2016 P6

GPH 2015 P11

GPH 2016 P1

GPH 2016 P2

GPH 2016 P3

GPH 2016 P4

GPH 2015 P6

GPH 2015 P7

GPH 2015 P8

GPH 2015 P9

GPH 2015 P10

GPH 2015 P1

GPH 2015 P2

GPH 2015 P3

GPH 2015 P4

GPH 2015 P5

Independent Samples Test

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

95% Confidence Interval of the 

Difference



Equal variances assumed
.713 .403 3.040 48 .004 .07600 .02500 .02574 .12626

Equal variances not assumed
3.170 46.015 .003 .07600 .02397 .02775 .12425

Equal variances assumed
1.903 .174 2.891 48 .006 .06917 .02392 .02107 .11726

Equal variances not assumed
2.752 33.956 .009 .06917 .02513 .01810 .12024

Equal variances assumed
.014 .907 2.294 48 .026 .05867 .02557 .00725 .11009

Equal variances not assumed
2.274 39.607 .028 .05867 .02580 .00650 .11084

Equal variances assumed
1.335 .254 3.348 45 .002 .09102 .02719 .03626 .14577

Equal variances not assumed
3.502 43.839 .001 .09102 .02599 .03863 .14340

Equal variances assumed
.242 .625 3.102 49 .003 .08471 .02731 .02984 .13959

Equal variances not assumed
3.295 48.987 .002 .08471 .02571 .03304 .13638

Equal variances assumed
6.156 .017 3.912 46 .000 .10129 .02589 .04917 .15340

Equal variances not assumed
4.098 45.808 .000 .10129 .02472 .05152 .15105

Equal variances assumed
2.003 .164 3.151 44 .003 .09754 .03096 .03515 .15993

Equal variances not assumed
3.427 43.083 .001 .09754 .02846 .04015 .15494

Equal variances assumed
6.272 .016 2.578 45 .013 .09945 .03858 .02175 .17716

Equal variances not assumed
2.914 41.340 .006 .09945 .03413 .03054 .16837

GPH 2016 P10

GPH 2016 P11

GPH 2016 P12

GPH 2017 P1

GPH 2017 P2

GPH 2016 P7

GPH 2016 P8

GPH 2016 P9


