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Groundwater Monitoring Report Certification 

I, Charles D. Campbell, have prepared this Groundwater Monitoring Report based upon an evaluation of 

the groundwater data and information provided to me by El Dorado Chemical Company. As required by 

Arkansas Regulation 22 (22.1203(k)), certification of the Groundwater Monitoring Report must be 

provided by a qualified groundwater scientist, as defined in 22.1201(f). The certification is contingent 

upon the fact that all information supplied, up to the date of this certification, is unquestionably 

accurate and was provided in good faith. Furthermore, the data and interpretations thereof contained 

in this report are based on generally recognized engineering principles related to subsurface mapping of 

the potentiometric surface and assessment of the movement of a fluid (shallow groundwater) through 

porous and permeable media (using factors developed by a Professional Geologist) that may be 

commonly shared between Professional Geologists and qualified groundwater scientists. Information 

and representations contained herein are the professional opinion of the individual certifying the report 

as a non-geologist and are not an infringement of the "public practice of geology" as defined in Section 

3-1(5), Act 701 of 1987, as the undersigned is not claiming nor implying to be a geologist, registered

under Act 701 of 1987 or otherwise.
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1.0  INTRODUCTION 

  

El Dorado Chemical Company (EDCC) has monitored groundwater on a routine basis 

since 2001 (analysis for this report included one 1996 sample). In 2006 EDCC entered into CAO 

LIS 06-153 which required semiannual monitoring of 22 groundwater wells located throughout 

the property (CAO LIS 06-153 Condition No. 3).  Information collected during the groundwater 

monitoring has been submitted annually to Arkansas Department of Energy & Environment 

Division of Environmental Quality (DEQ) on or before April 1 as directed by CAO LIS 06-153 

Condition No. 4. In November of 2018, EDCC entered into CAO LIS 18-085.  CAO LIS 18-085 

incorporates the conditions identified in CAO LIS No. 06-153 for assessing and remediating the 

groundwater as well as the Remedial Action Plan developed and approved pursuant to CAO LIS 

06-153.  

 

This Groundwater Monitoring Report has been written with the intent to fulfill 

conditions of the CAO. Condition No. 4 of CAO LIS No. 18-085 states that each annual report 

should include the location, potentiometric and constituent concentration maps, and trend 

analyses. Additionally, the CAO requires an evaluation of the effectiveness of the remedial 

activities in reaching the target goals and any additional information needed by DEQ to properly 

evaluate the groundwater. The primary remediation activities at EDCC include operation of a 

groundwater recovery system and monitored natural attenuation. All constituents collected at 

the groundwater monitoring wells were evaluated statistically to assess the remediation 

activities.  

 

1.1 Site Location 
 

EDCC facility is located in Sections 6 and 7, Township 17 South, Range 15 West on the north 

side of El Dorado approximately 1 mile west of Highway 7 Spur in Union County, Arkansas. There are 

22 groundwater monitoring wells: 3 control wells (ECMW-1 through ECMW-3), 10 production wells 

(ECMW-4 through ECMW-13), 3 mid-gradient wells (ECMW-14 through ECMW-16), and 6 

downgradient wells (ECMW-17 through ECMW-22).  Groundwater recovery wells (ECRW-1 and 

ECRW-2) are located near ECMW-6 and ECMW-7. A location and potentiometric surface map are 

provided in Appendix A.  
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2.0 GROUNDWATER SAMPLING_________ 
 

2.1 Sample Methodology 
 

EDCC currently monitors 22 groundwater wells for the constituents presented in Table 2.1 at 

the indicated frequencies.  DEQ provided approval of the current sampling constituents and 

frequency in CAO LIS No. 06-153 and subsequent correspondence. Several of the monitoring 

constituents originally listed in CAO LIS No. 06-153 were removed from the monitoring program 

through DEQ approval due to low concentrations or proving not necessary for tracking the 

effectiveness of the November 16, 2007 Remedial Action Plan (RAP).  

 
 

 Table 2.1. Groundwater Monitoring Constituents and Sampling Frequency.1 

Well NH4 NO3 SO4 
PB CR 

pH 
Dissolved  Total Dissolved Total 

ECMW-1 SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-2 SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-3 SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-4  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-5  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-6  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-7  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-8  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-9  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-10  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-11  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-12  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-13  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-14  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-15  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-16  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-17  SA SA SA SA-Even SA-Even SA-Even SA-Even SA 

ECMW-18  SA-Even SA SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-19  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-20  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-21  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 

ECMW-22  SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA-Even SA 
1SA: Semi-Annual and SA-Even: Semi-Annual Even Years 
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 Sampling events for the 2021 monitoring year occurred in March for the first half and in July 

for the second half. Samples, field parameters, and depth to water measurements were collected by 

GBMc personnel. Depths to water surface were measured from the top of the well casing using an 

electronic water level indicator. Depth to water surface measurements were used to develop 

potentiometric maps for each sampling event. Prior to sampling, the respective wells were purged 

using either a submersible or peristaltic pump until parameter stabilization had occurred for at least 

3 consecutive readings and with minimal water level drawdown to ensure samples originated from 

the aquifer and not influenced by the open atmosphere within the well.  Samples were collected for 

each well in appropriately preserved containers using a low flow rate with either the submersible or 

peristaltic pump. Sample containers were placed on ice and delivered to an DEQ certified laboratory 

for analysis. Field parameters were measured at the time of sample collection with an appropriate 

handheld in-situ meter.  

         

2.2 Groundwater Elevation Survey Results 
 

   Water levels for the potentiometric maps were collected during the March and July 

2021 sampling events and are shown in Table 2.2. The potentiometric surface map for the 2021 

annual report is included in Appendix A.  
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Table 2.2.  Monitoring well reference point elevations. 

Well 

Top of casing 
elevation (ft 
above mean 

sea level) 

March 2021 July 2021 

Depth to water 
(ft from top of 

casing) 

Ground water 
elevation (ft 
above MSL) 

Depth to water 
(ft from top of 

casing) 

Ground water 
elevation (ft 
above MSL)  

ECMW-1 213.38 5.40 207.98 12.36 201.02 

ECMW-2 196.25 0.00 196.25 0.00 196.25 

ECMW-3 192.11 7.28 184.83 9.05 183.06 

ECMW-4  194.84 7.95 186.89 9.23 185.61 

ECMW-5  182.69 2.16 180.53 3.59 179.1 

ECMW-6  191.87 4.52 187.35 4.42 187.45 

ECMW-7  195.88 6.80 189.08 6.75 189.13 

ECMW-8  197.34 6.47 190.87 6.64 190.70 

ECMW-9  198.39 7.34 191.05 9.65 188.74 

ECMW-10  205.75 11.35 194.4 12.82 192.93 

ECMW-11  201.65 9.30 192.35 10.42 191.23 

ECMW-12  184.97 5.22 179.75 5.43 179.54 

ECMW-13  177.26 4.40 172.86 6.92 170.34 

ECMW-14 178.48 4.70 173.78 4.72 173.76 

ECMW-15  180.84 2.48 178.36 3.51 177.33 

ECMW-16  180.14 1.95 178.19 2.93 177.21 

ECMW-17  185.40 26.15 159.25 27.65 157.75 

ECMW-18  155.46 3.55 151.91 7.35 148.11 

ECMW-19  150.41 1.55 148.86 1.79 148.62 

ECMW-20  192.77 23.10 169.67 25.81 166.96 

ECMW-21  176.29 15.32 160.97 15.42 160.87 

ECMW-22  173.55 2.42 171.13 4.19 169.36 
 

The groundwater flow direction at the site was generally in a southeast direction.  The 

hydraulic gradient was calculated between ECMW-8 and ECMW-19 using the following 

equation (RCRA Groundwater Monitoring: Draft Technical Guidance, EPA/530-R-93-001): 

 

i = ∆H/L 

i = hydraulic gradient (unitless) 

∆H = difference in hydraulic head (ft) 

L = distance between monitoring wells (ft) 

 

  The difference in hydraulic head between monitoring wells ECMW-8 and ECMW-19 was 

42.01 ft and 42.08 ft for the first and second half of 2021, respectively. The distance between 

the monitoring wells is 4,267 ft. The resulting hydraulic gradients of 9.84 x 10-3 for the first half 

and 9.86 X 10-3 for the second half were used to calculate the average linear velocity of 
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groundwater flow in the following equation (RCRA Groundwater Monitoring: Draft Technical 

Guidance, EPA/530-R-93-001): 

V = Ki/ne 

V = average linear velocity (cm/s) 

K = hydraulic conductivity (cm/s) 

i = hydraulic gradient (unitless) 

ne = effective porosity (unitless) 

 Based on slug tests performed in 1997 on ECMW-4, ECMW-13, and ECMW-18 the 

Cockfield Formation in the EDCC area has an average hydraulic conductivity of 6.61 x 10-4 cm/s. 

An effective porosity value of 0.30 was reported by Woodward-Clyde in 1997 for the EDCC area. 

Using these values, the equation resulted in an average linear velocity of 2.170 x 10-5 cm/s for 
the first half of 2021 and an average linear velocity of 2.172 X 10-5 cm/s for the second half of 

2021. 

2.3 Groundwater Analytical Results 

 Field measurements and groundwater samples were collected by GBMc personnel and 

delivered to an DEQ certified commercial laboratory for analysis of the parameters listed in 

Table 2.1.  Laboratory reports and groundwater sampling field records for March and July 2021 

sampling events are included in Appendix B. Constituent concentration maps are located in 

Appendix C.  Appendix D contains tabularized parameter data for each of the wells. 

Ammonia Results 

Ammonia was the focus of the CAO and the RAP. The target monitoring value for 

ammonia is 0.55 mg/L at the property boundary or downgradient source removal wells  
(ECMW 17-22). The target ammonia was determined in the 2007 Human Health Risk 
Assessment Report and implemented in the RAP. This target was set as the downgradient wells 
(ECMW 17-22) have the highest potential to leave the facility site. For 2021, ECMW-17 was the 

only downgradient well sampled as per the sampling frequency outlined in Table 2.1. ECMW-17 

ammonia concentration was above the target monitoring value in March 2021 (7.00 mg/L), but 

was below 0.55 mg/L in July 2021 concentration). Table 2.3 contains ammonia concentrations 
for all wells. Ammonia concentrations above the 0.55 mg/L in ECMW 17-22 are in red.  

November 2021 
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Table 2.3.  Ammonia concentrations for wells sampled in 2021. 

Type of Monitoring Well Monitoring Well Date Ammonia-N (mg/L)1

Control Wells 

ECMW-1 
3/2/2021 - 

7/13/2021  - 

ECMW-2 
3/2/2021  - 

7/14/2021  - 

ECMW-3 
3/2/2021  - 

7/14/2021  - 

Production Wells 

ECMW-4 
3/2/2021 0.41 

7/13/2021 1.30 

ECMW-5 
3/2/2021 2.90 

7/13/2021 1.20 

ECMW-6 
3/2/2021 690.00 

7/13/2021 580.00 

ECMW-7 
3/2/2021 850.00 

7/13/2021 840.00 

ECMW-8 
3/2/2021 99.00 

7/13/2021 810.00 

ECMW-9 
3/2/2021 0.32 

7/13/2021 3.40 

ECMW-10 
3/1/2021 0.11 

7/14/2021 0.10 

ECMW-11 
3/1/2021 0.10 

7/14/2021 9.80 

ECMW-12 
3/1/2021  - 

7/14/2021  - 

ECMW-13 
3/2/2021  - 

7/14/2021  - 

Mid-gradient Wells 

ECMW-14 
3/3/2021 0.47 

7/15/2021 0.36 

ECMW-15 
3/3/2021  - 

7/15/2021  - 

ECMW-16 
3/2/2021 0.25 

7/15/2021 0.40 

Downgradient Wells 

ECMW-17 
3/3/2021 7.00 

7/14/2021 0.10 

ECMW-18 
3/3/2021  - 

7/15/2021 - 

ECMW-19 
3/3/2021  - 

7/15/2021  - 

ECMW-20 
3/3/2021  - 

7/15/2021  - 

ECMW-21 
3/3/2021  - 

7/14/2021  - 

ECMW-22 
3/3/2021  - 

7/14/2021  - 
1 Based on sampling schedule in Table 2.1, Ammonia-N was not sampled at all wells in 2021. 
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The CAO and the RAP target ammonia concentration (0.55 mg/L) was for downgradient 

wells only as those are the ones with the highest potential to leave the site. The ammonia 

concentrations were highest near the recovery wells. The recovery wells are closest to 

monitoring wells 6, 7, and 8. Monitoring wells 6, 7, and 8 were the only wells that had 

statistically significant increasing trends. There was one other statistically significant trend 

which was a decreasing one at ECMW-16. 

 

Other Constituents Sampled 

 

The nitrate concentrations from all wells during both sampling events ranged from 

<0.10 mg/L (ECMW-14& 18) to 11,000 mg/L (ECMW-6). The Nitrate concentrations of the 

control wells were not measured in 2021 (Table 2.1). The Nitrate concentrations within the 

production area ranged from 0.11 mg/L to 11,000 mg/L. The Nitrate concentrations in the mid-

gradient wells ranged from 0.06 (ECMW-14) to 12.0 mg/L (ECMW-16). Downgradient wells 

ranged from 0.05 mg/L (ECMW-18) to 39 mg/L (ECMW-17).  

 

The sulfate concentrations from all wells ranged from 2.1 mg/L at ECMW-18 to 890 

mg/L at ECMW-4. The sulfate concentrations of the control wells were not measured in 2021 

(Table 2.1). Sulfate concentrations within the production area ranged from 29 mg/L (ECMW-5) 

to 890 mg/L (ECMW-4). Sulfate concentrations in the mid-gradient wells ranged from 14 mg/L 

(ECMW-14, March 2021) to 140 mg/L (ECMW-14, July 2021). Downgradient well sulfate 

concentrations ranged from 2.1 mg/L (ECMW-18) to 41 mg/L (ECMW-17).  

 

The pH measurements from all wells ranged from 2.19 (ECMW-8) to 5.97 (ECMW-3). 

The values of the control wells ranged from 3.01 (ECMW-1) to 5.97 (ECMW-3). The values of 

the production wells ranged from 2.19 (ECMW-8) to 5.65 (ECMW-12). The values of the mid-

gradient wells ranged from 2.97 (ECMW-15, March 2021) to 4.93 (ECMW-15, July 2021). The pH 

values of the down gradient wells ranged from 4.20 (ECMW-17) to 5.94 (ECMW-19). 

 

The specific conductance measurements from all wells ranged from 50 µS/cm (ECMW-1) 

to 132,195 µS/cm (ECMW-6).  The values of the control wells ranged from 50 µS/cm (ECMW-1) 

to 407 µS/cm (ECMW-2).  The values of the production wells ranged from 504 µS/cm (ECMW-

13) to 132,195 µS/cm (ECMW-6). The values of the mid-gradient wells ranged from 73 µS/cm 

(ECMW-15) to 942 µS/cm (ECMW-14).  The specific conductance values of the down gradient 

wells ranged from 53 µS/cm (ECMW-21) to 366 µS/cm (ECMW-17). 
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3.0  STATISTICAL ANALYSIS RESULTS AND 

DISCUSSION 

Statistical comparisons of parameter concentrations in upgradient and downgradient 

wells for the EDCC groundwater monitoring program were performed in 2005. Following the 

statistical comparison analysis and pursuant to CAO LIS No. 18-085, a trend analysis approach 

was implemented for evaluating the effectiveness of the groundwater remediation program. A 

one-way ANOVA was completed on all wells that compared the upgradient (control) wells 

(ECMW 1-3) to all other wells (ECMW 4-22). If statistical differences between the medians of 

each monitoring well compared to the upgradient wells was significant, then a linear regression 

was also completed. Linear regression analyses were performed for each monitoring well that 

was statistically different from the upgradient (control) wells. Table 3.1 summarizes the 

statistical results of the linear regression trend analysis. Statistical analysis result reports are 

presented in Appendix D. 
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Table 3.1. Statistical results of the linear regression trend analysis. 

Monitoring Well1 

Ammonia Nitrate Sulfate pH Specific Conductance 

Regression 
significant? 

Increasing or 
decreasing 

trend? 

Regression 
significant? 

Increasing or 
decreasing 

trend? 

Regression 
significant? 

Increasing or 
decreasing 

trend? 

Regression 
significant? 

Increasing or 
decreasing 

trend? 

Regression 
significant? 

Increasing or 
decreasing 

trend? 

ECMW-1 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-2 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-3 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-4 Not significant N/A Not significant N/A Not significant N/A Significant Decreasing Not Significant N/A 

ECMW-5 Not significant N/A Significant Increasing Significant Decreasing Not Significant N/A Not Significant N/A 

ECMW-6 Significant Increasing Significant Increasing Not Significant N/A Significant Decreasing Significant Increasing 

ECMW-7 Significant Increasing Significant Increasing Not significant N/A Not Significant N/A Significant Increasing 

ECMW-8 Significant Increasing Significant Increasing Significant Decreasing Significant Decreasing Significant Increasing 

ECMW-9 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-10 Not significant N/A Significant Decreasing Not significant N/A Significant Decreasing Significant Decreasing 

ECMW-11 Not significant N/A Significant Increasing Significant Decreasing Significant Decreasing Not Significant N/A 

ECMW-12 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Significant Increasing 

ECMW-13 Not significant N/A Not significant N/A Significant Decreasing Not Significant N/A Not Significant N/A 

ECMW-14 Not significant N/A Significant Decreasing Significant Decreasing Not Significant N/A Not Significant N/A 

ECMW-15 Not significant N/A Not significant N/A Not significant N/A Significant Decreasing Not Significant N/A 

ECMW-16 Significant Decreasing Significant Decreasing Not significant N/A Significant Decreasing Not Significant N/A 

ECMW-17 Not significant N/A Significant Decreasing Not significant N/A Significant Decreasing Not Significant N/A 

ECMW-18 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-19 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-20 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-21 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 

ECMW-22 Not significant N/A Not significant N/A Not significant N/A Not Significant N/A Not Significant N/A 
1Black indicates the control well, red indicates production area wells; yellow indicates mid-gradient wells; blue indicates downgradient wells. 
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Ammonia  

Statistically significant increasing trends in ammonia concentration over time were 

observed in ECMW-6, ECMW-7, and ECMW-8. A significant decreasing trend was observed for 

ECMW-16. The remaining wells did not display a statistically significant trend in ammonia over 

time. Significant increasing trends were expected for ECMW-6 through ECMW-8 as they are 

near the groundwater recovery wells. These results indicate that ammonia is being drawn to 

the recovery wells. The significant decreasing trend in ammonia concentration at ECMW-16, a 

mid-gradient well, indicates that ammonia is not migrating from the production area and 

natural attenuation is occurring.  

 

Other Constituents 

Statistically significant increasing trends in nitrate concentration over time were 

observed in ECMW-5, ECMW-6, ECMW-7, ECMW-8, and ECMW-11. Significant decreasing 

trends in nitrate concentrations were observed in ECMW-10, ECMW-14, ECMW-16, and ECMW-

17. The remaining wells did not display a significant trend in nitrate concentrations. As with 

ammonia, significant increasing nitrate concentration trends at ECMW-5 through ECMW-8 

indicate that nitrate is being drawn to the recovery wells. Monitoring well ECMW-10 is on the 

downgradient edge of the production area, ECMW-14 through ECMW-16 are mid-gradient 

wells, and ECMW-17 is a downgradient well. Decreasing trends at these wells indicate that 

nitrate is not migrating out of the production area and natural attenuation is occurring.  

 

None of the monitoring wells showed significant increasing trends for sulfate over time. 

Significant decreasing trends were observed in ECMW-5, ECMW-8, ECMW-11, ECMW-13, and 

ECMW-14. Except for ECMW-14, a mid-gradient well, significant decreasing trends in sulfate 

concentrations were confined to the production area wells. Significant decreasing trends in 

sulfate concentration indicate that sulfate is not migrating from the production areas and that 

natural attenuation is occurring.  

 

None of the monitoring wells showed significant increasing trends for pH measurements 

over time. Significant decreasing trends were observed in ECMW-4, ECMW-6, ECMW-8, ECMW-

10, ECMW-11, ECMW-15, ECMW-16, and ECMW-17. The remaining wells did not display a 

significant trend in pH measurements. Significant decreasing trends in pH were confined to the 

production area wells, two mid-gradient wells, and one down-gradient well.  

 

Statistically significant increasing trends in specific conductance measurements over 

time were observed in ECMW-6, ECMW-7, and ECMW-8. A significant decreasing trend in 

specific conductance measurements was observed in ECMW-10. The remaining wells did not 

display a significant trend in specific conductance concentrations. As with ammonia and nitrate, 

significant increasing specific conductance concentration trends at ECMW-6 through ECMW-8 
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indicate that nitrate is being drawn to the recovery wells. Monitoring well ECMW-10 is 

decreasing and on the downgradient edge of the production area.  

4.0  SUMMARY 

The data reported for the EDCC groundwater wells suggest that the elevated ammonia 

and other constituent concentrations in the production area are being contained within the 

production area and not influencing downgradient groundwater offsite. This is supported by 

significantly increasing trends in ammonia concentrations in monitoring wells near the 

groundwater recovery wells. Significant decreasing or no trends in mid- and downgradient wells 

indicate that ammonia is not migrating from the production area and that groundwater 

recovery and natural attenuation are effective in reducing concentrations in these areas. 

While the target ammonia concentration of 0.55 mg/L has not successfully been 

achieved consistently at the downgradient wells, concentrations remain relatively low in 

relation to concentrations in the production area.  Significant decreasing trends in ammonia in 

ECMW-16 indicate that ammonia concentrations are decreasing in wells immediately 

downgradient of the production area and that natural attenuation is effective in reducing 

concentrations in these areas. 

The recovery well system at EDCC has been successful in removing contaminants from 

the uppermost saturated layer of the Cockfield Formation and has proven to be a component in 

reducing potential exposure risk at the site. Continued operation of the recovery well system 

and groundwater monitoring are recommended to assess the effectiveness of the groundwater 

remediation activities at EDCC. 
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March 4, 2021
Control No.  253287

Page 1 of 4

GBMc & Associates, Inc.
ATTN:  Mr. Brad Phillips
219 Brown Lane
Bryant, AR  72022

This report contains the analytical results and supporting information for samples received on March 2, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Chief Operating Officer

John Overbey

by LP

PDF cc:    GBMc & Associates, Inc.
                 ATTN:  Mr. Jonathan Brown
                 jbrown@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Brad Phillips
                 bphillips@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Will Glenn
                 wglenn@gbmcassoc.com

This document has been distributed to the following:

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 4, 2021
Control No.  253287

Page 2 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 SAMPLE INFORMATION

Two (2) water sample(s) received on March 2, 2021
El Dorado Chemical Company
Monitoring Well Sampling

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

253287-1 MW-10 01-Mar-2021 1350
253287-2 MW-11 01-Mar-2021 1310

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 4, 2021
Control No.  253287

Page 3 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 ANALYTICAL RESULTS

253287-1
MW-10  01-Mar-2021 1350

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.11 mg/l0.1
Batch: W75024Analyzed: 03-Mar-2021 1612 by 355Prep: 03-Mar-2021 1229 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D65 mg/l0.5
Dil: 10Batch: C24134Analyzed: 02-Mar-2021 1653 by 347Prep: 02-Mar-2021 1553 by 347EPA 300.0

Nitrate as N

D92 mg/l2
Dil: 10Batch: C24134Analyzed: 02-Mar-2021 1653 by 347Prep: 02-Mar-2021 1553 by 347EPA 300.0

Sulfate

253287-2
MW-11  01-Mar-2021 1310

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

< 0.1 mg/l0.1
Batch: W75024Analyzed: 03-Mar-2021 1635 by 355Prep: 03-Mar-2021 1229 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D31 mg/l0.5
Dil: 10Batch: C24134Analyzed: 02-Mar-2021 1712 by 347Prep: 02-Mar-2021 1553 by 347EPA 300.0

Nitrate as N

D150 mg/l2
Dil: 10Batch: C24134Analyzed: 02-Mar-2021 1712 by 347Prep: 02-Mar-2021 1553 by 347EPA 300.0

Sulfate

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 4, 2021
Control No.  253287

Page 4 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 104 80.0-120 W75024 03Mar21 1229 by 355 03Mar21 1610 by 3551 mg/l

Nitrate as N 91.8 90.0-110 C24134 02Mar21 1553 by 347 02Mar21 1640 by 3475 mg/l

Sulfate 93.6 90.0-110 C24134 02Mar21 1553 by 347 02Mar21 1640 by 34725 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 90.7 80.0-120 W75024 03Mar21 1229 by 355

03Mar21 1229 by 355

03Mar21 1614 by 355

03Mar21 1615 by 35591.9 W75024
25.01.17Relative Percent Difference: W75024

253287-1
80.0-120

1 mg/l
1 mg/l253287-1

Nitrate as N 89.3 80.0-120 C24134 02Mar21 1553 by 347

02Mar21 1553 by 347

02Mar21 1701 by 347

02Mar21 1722 by 34789.0 C24134
10.00.185Relative Percent Difference: C24134

253280-1
80.0-120

5 mg/l
5 mg/l253280-1

Sulfate 92.7 80.0-120 C24134 02Mar21 1553 by 347

02Mar21 1553 by 347

02Mar21 1701 by 347

02Mar21 1722 by 34792.5 C24134
10.00.193Relative Percent Difference: C24134

253280-1
80.0-120

25 mg/l
25 mg/l253280-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W75024-10.1 0.1Ammonia as N with Distillation 03Mar21 1609 by 35503Mar21 1229 by 355< 0.1 mg/l

C24134-10.03 0.05Nitrate as N 02Mar21 1619 by 34702Mar21 1553 by 347< 0.03 mg/l

C24134-10.1 0.2Sulfate 02Mar21 1619 by 34702Mar21 1553 by 347< 0.1 mg/l

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 





March 11, 2021
Control No.  253328

Page 1 of 5

GBMc & Associates, Inc.
ATTN:  Mr. Brad Phillips
219 Brown Lane
Bryant, AR  72022

This report contains the analytical results and supporting information for samples received on March 3, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Steve Bradford

Deputy Laboratory Director

PDF cc:    GBMc & Associates, Inc.
                 ATTN:  Mr. Jonathan Brown
                 jbrown@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Brad Phillips
                 bphillips@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Will Glenn
                 wglenn@gbmcassoc.com

This document has been distributed to the following:

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 11, 2021
Control No.  253328

Page 2 of 5

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 SAMPLE INFORMATION

Eight (8) water sample(s) received on March 3, 2021
El Dorado Chemical Company
Monitoring Well Sampling

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

253328-1 MW-4 02-Mar-2021 1220
253328-2 MW-4 Dup 02-Mar-2021 1220
253328-3 MW-5 02-Mar-2021 1320
253328-4 MW-6 02-Mar-2021 1410
253328-5 MW-7 02-Mar-2021 1310
253328-6 MW-8 02-Mar-2021 0825
253328-7 MW-9 02-Mar-2021 0900
253328-8 MW-16 02-Mar-2021 1647

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 11, 2021
Control No.  253328

Page 3 of 5

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 ANALYTICAL RESULTS

253328-1
MW-4  02-Mar-2021 1220

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.41 mg/l0.1
Batch: W75046Analyzed: 10-Mar-2021 1531 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.11 mg/l0.05
Batch: C24136Analyzed: 09-Mar-2021 1057 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D890 mg/l20
Dil: 100Batch: C24136Analyzed: 08-Mar-2021 1549 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-2
MW-4 Dup  02-Mar-2021 1220

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.25 mg/l0.1
Batch: W75046Analyzed: 10-Mar-2021 1532 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.11 mg/l0.05
Batch: C24136Analyzed: 09-Mar-2021 1118 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D860 mg/l20
Dil: 100Batch: C24136Analyzed: 08-Mar-2021 1633 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-3
MW-5  02-Mar-2021 1320

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D2.9 mg/l0.5
Dil: 5Batch: W75046Analyzed: 04-Mar-2021 1446 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D140 mg/l5
Dil: 100Batch: C24136Analyzed: 08-Mar-2021 1716 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D36 mg/l2
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 1822 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-4
MW-6  02-Mar-2021 1410

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D690 mg/l200
Dil: 1300Batch: W75046Analyzed: 05-Mar-2021 0952 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D11000 mg/l300
Dil: 5000Batch: C24136Analyzed: 08-Mar-2021 1844 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D69 mg/l2
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 1905 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 11, 2021
Control No.  253328

Page 4 of 5

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 ANALYTICAL RESULTS

253328-5
MW-7  02-Mar-2021 1310

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D850 mg/l200
Dil: 1300Batch: W75046Analyzed: 05-Mar-2021 0954 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D2500 mg/l50
Dil: 1000Batch: C24136Analyzed: 08-Mar-2021 1927 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D500 mg/l2
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 1949 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-6
MW-8  02-Mar-2021 0825

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D99 mg/l6
Dil: 52Batch: W75046Analyzed: 04-Mar-2021 1600 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D5300 mg/l300
Dil: 5000Batch: C24136Analyzed: 08-Mar-2021 2011 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D150 mg/l2
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 2033 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-7
MW-9  02-Mar-2021 0900

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.32 mg/l0.1
Batch: W75046Analyzed: 04-Mar-2021 1410 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D26 mg/l0.5
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 2116 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

D650 mg/l20
Dil: 100Batch: C24136Analyzed: 08-Mar-2021 2055 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

253328-8
MW-16  02-Mar-2021 1647

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.25 mg/l0.1
Batch: W75046Analyzed: 04-Mar-2021 1412 by 300Prep: 04-Mar-2021 1034 by 355SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D11 mg/l0.5
Dil: 10Batch: C24136Analyzed: 08-Mar-2021 2222 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Nitrate as N

20 mg/l0.2
Batch: C24136Analyzed: 08-Mar-2021 2244 by 07Prep: 03-Mar-2021 1627 by 07EPA 9056A

Sulfate

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 11, 2021
Control No.  253328

Page 5 of 5

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 100 80.0-120 W75046 04Mar21 1035 by 355 04Mar21 1336 by 3001 mg/l

Nitrate as N 98.9 90.0-110 C24136 03Mar21 1628 by 07 08Mar21 1422 by 075 mg/l

Sulfate 101 90.0-110 C24136 03Mar21 1628 by 07 08Mar21 1422 by 0725 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 97.1 80.0-120 W75046 04Mar21 1035 by 355

04Mar21 1035 by 355

04Mar21 1340 by 300

04Mar21 1343 by 30095.6 W75046
25.01.40Relative Percent Difference: W75046

253330-1
80.0-120

1 mg/l
1 mg/l253330-1

Nitrate as N 101 80.0-120 C24136 03Mar21 1628 by 07

03Mar21 1628 by 07

08Mar21 1444 by 07

08Mar21 1505 by 07101 C24136
10.00.184Relative Percent Difference: C24136

253331-1
80.0-120

5 mg/l
5 mg/l253331-1

Sulfate 105 80.0-120 C24136 03Mar21 1628 by 07

03Mar21 1628 by 07

08Mar21 1444 by 07

08Mar21 1505 by 07106 C24136
10.00.166Relative Percent Difference: C24136

253331-1
80.0-120

25 mg/l
25 mg/l253331-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W75046-10.1 0.1Ammonia as N with Distillation 04Mar21 1334 by 30004Mar21 1035 by 355< 0.1 mg/l

C24136-10.03 0.05Nitrate as N 08Mar21 1400 by 0703Mar21 1628 by 07< 0.03 mg/l

C24136-10.1 0.2Sulfate 08Mar21 1400 by 0703Mar21 1628 by 07< 0.1 mg/l

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 







March 9, 2021
Control No.  253359

Page 1 of 4

GBMc & Associates, Inc.
ATTN:  Mr. Jonathan Brown
219 Brown Lane
Bryant, AR  72022

This report contains the analytical results and supporting information for samples received on March 4, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Steve Bradford

Deputy Laboratory Director

PDF cc:    GBMc & Associates, Inc.
                 ATTN:  Mr. Jonathan Brown
                 jbrown@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Will Glenn
                 wglenn@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Brad Phillips
                 bphillips@gbmcassoc.com

This document has been distributed to the following:

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 9, 2021
Control No.  253359

Page 2 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 SAMPLE INFORMATION

Four (4) water sample(s) received on March 4, 2021
EL Dorado Chemical Comapny

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

253359-1 MW-14 03-Mar-2021 1025
253359-2 MW-14 Dup 03-Mar-2021 1025
253359-3 MW-17 03-Mar-2021 1147
253359-4 MW-18 03-Mar-2021 1500

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 9, 2021
Control No.  253359

Page 3 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 ANALYTICAL RESULTS

253359-1
MW-14  03-Mar-2021 1025

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.47 mg/l0.1
Batch: W75065Analyzed: 05-Mar-2021 1623 by 355Prep: 05-Mar-2021 1120 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.056 mg/l0.05
Batch: C24140Analyzed: 08-Mar-2021 2154 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Nitrate as N

14 mg/l0.2
Batch: C24140Analyzed: 08-Mar-2021 2154 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Sulfate

253359-2
MW-14 Dup  03-Mar-2021 1025

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.44 mg/l0.1
Batch: W75065Analyzed: 05-Mar-2021 1625 by 355Prep: 05-Mar-2021 1120 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.059 mg/l0.05
Batch: C24140Analyzed: 08-Mar-2021 2235 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Nitrate as N

14 mg/l0.2
Batch: C24140Analyzed: 08-Mar-2021 2235 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Sulfate

253359-3
MW-17  03-Mar-2021 1147

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D7.0 mg/l0.5
Dil: 5Batch: W75065Analyzed: 05-Mar-2021 1715 by 355Prep: 05-Mar-2021 1120 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

39 mg/l0.05
Batch: C24140Analyzed: 08-Mar-2021 2256 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Nitrate as N

41 mg/l0.2
Batch: C24140Analyzed: 08-Mar-2021 2256 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Sulfate

253359-4
MW-18  03-Mar-2021 1500

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.30 mg/l0.05
Batch: C24140Analyzed: 08-Mar-2021 2317 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Nitrate as N

3.5 mg/l0.2
Batch: C24140Analyzed: 08-Mar-2021 2317 by 07Prep: 05-Mar-2021 0808 by 07EPA 300.0

Sulfate

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



March 9, 2021
Control No.  253359

Page 4 of 4

GBMc & Associates, Inc.
219 Brown Lane
Bryant, AR  72022

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 103 80.0-120 W75065 05Mar21 1120 by 347 05Mar21 1609 by 3551 mg/l

Nitrate as N 95.2 90.0-110 C24140 05Mar21 0809 by 07 08Mar21 1723 by 075 mg/l

Sulfate 96.5 90.0-110 C24140 05Mar21 0809 by 07 08Mar21 1723 by 0725 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 91.6 80.0-120 W75065 05Mar21 1120 by 347

05Mar21 1120 by 347

05Mar21 1613 by 355

05Mar21 1615 by 35591.9 W75065
25.00.285Relative Percent Difference: W75065

253373-1
80.0-120

1 mg/l
1 mg/l253373-1

Nitrate as N 88.9 80.0-120 C24140 05Mar21 0809 by 07

05Mar21 0809 by 07

08Mar21 1744 by 07

08Mar21 1805 by 0789.3 C24140
10.00.234Relative Percent Difference: C24140

253372-1
80.0-120

5 mg/l
5 mg/l253372-1

Sulfate 98.1 80.0-120 C24140 05Mar21 0809 by 07

05Mar21 0809 by 07

08Mar21 1744 by 07

08Mar21 1805 by 0798.3 C24140
10.00.195Relative Percent Difference: C24140

253372-1
80.0-120

25 mg/l
25 mg/l253372-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W75065-10.1 0.1Ammonia as N with Distillation 05Mar21 1607 by 35505Mar21 1120 by 347< 0.1 mg/l

C24140-10.03 0.05Nitrate as N 08Mar21 1703 by 0705Mar21 0809 by 07< 0.03 mg/l

C24140-10.1 0.2Sulfate 08Mar21 1703 by 0705Mar21 0809 by 07< 0.1 mg/l

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 





July 19, 2021
Control No.  257009

Page 1 of 5

El Dorado Chemical Company
ATTN:  Mr. Eddie Pearson
4500 North West Avenue
El Dorado, AR  71730

This report contains the analytical results and supporting information for samples received on July 14, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Steve Bradford

Deputy Laboratory Director

PDF cc:    El Dorado Chemical Company
                 ATTN:  Mr. David Sartain
                 dsartain@edc-ark.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Amanda Gallagher
                 agallagher@gbmcassoc.com

                 El Dorado Water Utilities
                 ATTN:  Mr. John Peppers
                 john@eldoradowater.com

                 El Dorado Chemical Company
                 ATTN:  Mr. Eddie Pearson
                 epearson@edc-ark.com

                 El Dorado Water Utilities
                 ATTN:  Mr. Jay Honeycut
                 lab@eldoradowater.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Danielle Braund
                 dbraund@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Brad Phillips
                 bphillips@gbmcassoc.com

  GBMc & Associates, Inc.
  ATTN:  Mr. Will Glenn
  wglenn@gbmcassoc.com

This document has been distributed to the following:
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July 19, 2021
Control No.  257009

Page 2 of 5

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 SAMPLE INFORMATION

Six (6) water sample(s) received on July 14, 2021
Monitoring Well Sampling
P.O. No. 21000186

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

257009-1 MW-6 13-Jul-2021 1145
257009-2 MW-7 13-Jul-2021 1225
257009-3 MW-8 13-Jul-2021 1307
257009-4 MW-9 13-Jul-2021 1411
257009-5 MW-5 13-Jul-2021 1603
257009-6 MW-4 13-Jul-2021 1643

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).
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July 19, 2021
Control No.  257009

Page 3 of 5

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 ANALYTICAL RESULTS

257009-1
MW-6  13-Jul-2021 1145

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D580 mg/l50
Dil: 450Batch: W76467Analyzed: 19-Jul-2021 1051 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D11000 mg/l500
Dil: 10000Batch: C24530Analyzed: 15-Jul-2021 1004 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

D70 mg/l2
Dil: 10Batch: C24530Analyzed: 15-Jul-2021 1025 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate

257009-2
MW-7  13-Jul-2021 1225

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D840 mg/l50
Dil: 450Batch: W76467Analyzed: 19-Jul-2021 1053 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D2700 mg/l50
Dil: 1000Batch: C24530Analyzed: 15-Jul-2021 0112 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

D310 mg/l20
Dil: 100Batch: C24530Analyzed: 15-Jul-2021 0133 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate

257009-3
MW-8  13-Jul-2021 1307

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D810 mg/l50
Dil: 450Batch: W76467Analyzed: 19-Jul-2021 1055 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D5400 mg/l50
Dil: 1000Batch: C24530Analyzed: 15-Jul-2021 0153 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

D110 mg/l2
Dil: 10Batch: C24530Analyzed: 15-Jul-2021 1045 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate

257009-4
MW-9  13-Jul-2021 1411

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D3.4 mg/l0.5
Dil: 5Batch: W76467Analyzed: 16-Jul-2021 1436 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D23 mg/l0.5
Dil: 10Batch: C24530Analyzed: 15-Jul-2021 0256 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

D580 mg/l20
Dil: 100Batch: C24530Analyzed: 15-Jul-2021 0235 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate
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July 19, 2021
Control No.  257009
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El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 ANALYTICAL RESULTS

257009-5
MW-5  13-Jul-2021 1603

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

1.2 mg/l0.1
Batch: W76467Analyzed: 16-Jul-2021 1403 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D140 mg/l5
Dil: 100Batch: C24530Analyzed: 15-Jul-2021 0316 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

29 mg/l0.2
Batch: C24530Analyzed: 15-Jul-2021 1127 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate

257009-6
MW-4  13-Jul-2021 1643

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

1.3 mg/l0.1
Batch: W76467Analyzed: 16-Jul-2021 1405 by 300Prep: 16-Jul-2021 0823 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.13 mg/l0.05
Batch: C24530Analyzed: 15-Jul-2021 1335 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Nitrate as N

D710 mg/l20
Dil: 100Batch: C24530Analyzed: 15-Jul-2021 0419 by 338Prep: 14-Jul-2021 1617 by 338EPA 300.0

Sulfate

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 



July 19, 2021
Control No.  257009
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El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 108 80.0-120 W76467 16Jul21 0824 by 356 16Jul21 1333 by 3001 mg/l

Nitrate as N 98.3 90.0-110 C24530 14Jul21 1249 by 338 14Jul21 1448 by 3385 mg/l

Sulfate 98.2 90.0-110 C24530 14Jul21 1249 by 338 14Jul21 1448 by 33825 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 109 80.0-120 W76467 16Jul21 0824 by 356

16Jul21 0824 by 356

16Jul21 1337 by 300

16Jul21 1338 by 300112 W76467
25.02.72Relative Percent Difference: W76467

257003-1
80.0-120

1 mg/l
1 mg/l257003-1

Nitrate as N 85.3 80.0-120 C24530 14Jul21 1249 by 338

14Jul21 1249 by 338

14Jul21 1509 by 338

14Jul21 1530 by 33886.4 C24530
10.01.27Relative Percent Difference: C24530

256992-1
80.0-120

5 mg/l
5 mg/l256992-1

Sulfate 85.1 80.0-120 C24530 14Jul21 1249 by 338

14Jul21 1249 by 338

14Jul21 1509 by 338

14Jul21 1530 by 33886.5 C24530
10.01.13Relative Percent Difference: C24530

256992-1
80.0-120

25 mg/l
25 mg/l256992-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W76467-10.09 0.1Ammonia as N with Distillation 16Jul21 1331 by 30016Jul21 0824 by 356< 0.09 mg/l

C24530-10.03 0.05Nitrate as N 14Jul21 1428 by 33814Jul21 1249 by 338< 0.03 mg/l

C24530-10.1 0.2Sulfate 14Jul21 1428 by 33814Jul21 1249 by 338< 0.1 mg/l

8600 Kanis Road • Little Rock, AR  72204                   www.AmericanInterplex.com                   Phone 501-224-5060 • FAX 501-224-5072 





July 19, 2021
Control No.  257049

Page 1 of 4

El Dorado Chemical Company
ATTN:  Mr. Eddie Pearson
4500 North West Avenue
El Dorado, AR  71730

This report contains the analytical results and supporting information for samples received on July 15, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Steve Bradford

Deputy Laboratory Director

PDF cc:    El Dorado Chemical Company
                 ATTN:  Mr. David Sartain
                 dsartain@edc-ark.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Amanda Gallagher
                 agallagher@gbmcassoc.com

                 El Dorado Water Utilities
                 ATTN:  Mr. John Peppers
                 john@eldoradowater.com

                 El Dorado Chemical Company
                 ATTN:  Mr. Eddie Pearson
                 epearson@edc-ark.com

                 El Dorado Water Utilities
                 ATTN:  Mr. Jay Honeycut
                 lab@eldoradowater.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Danielle Braund
                 dbraund@gbmcassoc.com

                 GBMc & Associates, Inc.
                 ATTN:  Mr. Will Glenn
                 wglenn@gbmcassoc.com

  GBMc & Associates, Inc.
  ATTN:  Mr. Brad Phillips
  bphillips@gbmcassoc.com

This document has been distributed to the following:
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July 19, 2021
Control No.  257049

Page 2 of 4

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 SAMPLE INFORMATION

Four (4) water sample(s) received on July 15, 2021
Monitoring Well Sampling
P.O. No. 21000186

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

257049-1 MW-11 14-Jul-2021 0838
257049-2 MW-10 14-Jul-2021 0930
257049-3 MW-10 DUP 14-Jul-2021 0930
257049-4 MW-17 14-Jul-2021 1506

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).
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July 19, 2021
Control No.  257049

Page 3 of 4

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 ANALYTICAL RESULTS

257049-1
MW-11  14-Jul-2021 0838

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

D9.8 mg/l0.5
Dil: 5Batch: W76476Analyzed: 19-Jul-2021 1000 by 347Prep: 16-Jul-2021 1328 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D35 mg/l0.5
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 1937 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Nitrate as N

D170 mg/l2
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 1937 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Sulfate

257049-2
MW-10  14-Jul-2021 0930

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

< 0.1 mg/l0.1
Batch: W76476Analyzed: 19-Jul-2021 0922 by 347Prep: 16-Jul-2021 1328 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D68 mg/l0.5
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 1958 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Nitrate as N

D71 mg/l2
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 1958 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Sulfate

257049-3
MW-10 DUP  14-Jul-2021 0930

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

< 0.1 mg/l0.1
Batch: W76476Analyzed: 19-Jul-2021 0924 by 347Prep: 16-Jul-2021 1328 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D64 mg/l0.5
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 2019 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Nitrate as N

D70 mg/l2
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 2019 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Sulfate

257049-4
MW-17  14-Jul-2021 1506

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

< 0.1 mg/l0.1
Batch: W76476Analyzed: 19-Jul-2021 0926 by 347Prep: 16-Jul-2021 1328 by 356SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D11 mg/l0.5
Dil: 10Batch: C24539Analyzed: 15-Jul-2021 2039 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Nitrate as N

9.4 mg/l0.2
Batch: C24539Analyzed: 15-Jul-2021 2203 by 07Prep: 15-Jul-2021 1911 by 07EPA 9056A

Sulfate
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July 19, 2021
Control No.  257049

Page 4 of 4

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 98.3 80.0-120 W76476 16Jul21 1329 by 356 19Jul21 0848 by 3471 mg/l

Nitrate as N 104 90.0-110 C24539 15Jul21 1342 by 338 15Jul21 1650 by 3385 mg/l

Sulfate 104 90.0-110 C24539 15Jul21 1342 by 07 15Jul21 1650 by 33825 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 97.0 80.0-120 W76476 16Jul21 1329 by 356

16Jul21 1329 by 356

19Jul21 0852 by 347

19Jul21 0854 by 347107 W76476
25.06.56Relative Percent Difference: W76476

257058-1
80.0-120

1 mg/l
1 mg/l257058-1

Nitrate as N 106 80.0-120 C24539 15Jul21 1342 by 338

15Jul21 1342 by 338

15Jul21 1711 by 338

15Jul21 1732 by 33898.8 C24539
10.03.99Relative Percent Difference: C24539

257005-1
80.0-120

5 mg/l
5 mg/l257005-1

Sulfate 106 80.0-120 C24539 15Jul21 1342 by 07

15Jul21 1342 by 07

15Jul21 1711 by 338

15Jul21 1732 by 338101 C24539
10.03.64Relative Percent Difference: C24539

257005-1
80.0-120

25 mg/l
25 mg/l257005-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W76476-10.09 0.1Ammonia as N with Distillation 19Jul21 0846 by 34716Jul21 1329 by 356< 0.09 mg/l

C24539-10.03 0.05Nitrate as N 15Jul21 1630 by 33815Jul21 1342 by 338< 0.03 mg/l

C24539-10.1 0.2Sulfate 15Jul21 1630 by 33815Jul21 1342 by 07< 0.1 mg/l
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El Dorado Chemical Company
ATTN:  Mr. Eddie Pearson
4500 North West Avenue
El Dorado, AR  71730

This report contains the analytical results and supporting information for samples received on July 16, 2021.  Attached 
please find a copy of the Chain of Custody and/or other documents received.  Note that any remaining sample will be 
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above.  Assessment of the data requires access to the entire 
document.

This report has been reviewed by the Chief Operating Officer or a qualified designee.

_________________________________

Steve Bradford

Deputy Laboratory Director

PDF cc:    El Dorado Chemical Company
                 ATTN:  Mr. David Sartain
                 dsartain@edc-ark.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Amanda Gallagher
                 agallagher@gbmcassoc.com

                 El Dorado Water Utilities
                 ATTN:  Mr. John Peppers
                 john@eldoradowater.com

                 El Dorado Chemical Company
                 ATTN:  Mr. Eddie Pearson
                 epearson@edc-ark.com

                 El Dorado Water Utilities
                 ATTN:  Mr. Jay Honeycut
                 lab@eldoradowater.com

                 GBMc & Associates, Inc.
                 ATTN:  Ms. Danielle Braund
                 dbraund@gbmcassoc.com

This document has been distributed to the following:
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July 21, 2021
Control No.  257077

Page 2 of 4

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 SAMPLE INFORMATION

Three (3) water sample(s) received on July 16, 2021
Monitoring Well Sampling
P.O. No. 21000186

Project Description:

Receipt Details:
A Chain of Custody was provided.  The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled.  Sample containers were 
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times.  Any exceptions are 
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time Notes

257077-1 MW-14 15-Jul-2021 1046
257077-2 MW-16 15-Jul-2021 0849
257077-3 MW-18 15-Jul-2021 1617 1

Notes:
    1.  Sample was received unpreserved
              257077-3:  Did not receive a preserved bottle for Ammonia as N.

Qualifiers:
    D  Result is from a secondary dilution factor

References:
"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements 
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", (SM).
"American Society for Testing and Materials" (ASTM).
"Association of Analytical Chemists" (AOAC).
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El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 ANALYTICAL RESULTS

257077-1
MW-14  15-Jul-2021 1046

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.36 mg/l0.1
Batch: W76490Analyzed: 21-Jul-2021 0959 by 347Prep: 19-Jul-2021 1105 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.41 mg/l0.05
Batch: C24545Analyzed: 16-Jul-2021 1600 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Nitrate as N

D140 mg/l2
Dil: 10Batch: C24545Analyzed: 16-Jul-2021 1817 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Sulfate

257077-2
MW-16  15-Jul-2021 0849

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.40 mg/l0.1
Batch: W76490Analyzed: 21-Jul-2021 1000 by 347Prep: 19-Jul-2021 1105 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

D12 mg/l0.5
Dil: 10Batch: C24545Analyzed: 16-Jul-2021 1621 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Nitrate as N

17 mg/l0.2
Batch: C24545Analyzed: 16-Jul-2021 1642 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Sulfate

257077-3
MW-18  15-Jul-2021 1617

AIC No.
Sample Identification:

Analyte Result QualifierRL Units

0.23 mg/l0.1
Batch: W76490Analyzed: 21-Jul-2021 1002 by 347Prep: 19-Jul-2021 1105 by 347SM 4500-NH3 B,G 2011

Ammonia as N with Distillation

0.053 mg/l0.05
Batch: C24545Analyzed: 16-Jul-2021 1757 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Nitrate as N

2.1 mg/l0.2
Batch: C24545Analyzed: 16-Jul-2021 1757 by 07Prep: 16-Jul-2021 1339 by 07EPA 9056A

Sulfate
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July 21, 2021
Control No.  257077

Page 4 of 4

El Dorado Chemical Company
4500 North West Avenue
El Dorado, AR  71730

 LABORATORY CONTROL SAMPLE RESULTS

Analyte

Spike
Amount QualDilAnalysis DatePreparation DateBatchLimitRPDLimits%

Ammonia as N with Distillation 107 80.0-120 W76490 19Jul21 1105 by 347 21Jul21 0932 by 3471 mg/l

Nitrate as N 96.4 90.0-110 C24545 16Jul21 1025 by 07 16Jul21 1106 by 075 mg/l

Sulfate 96.3 90.0-110 C24545 16Jul21 1025 by 07 16Jul21 1106 by 0725 mg/l

 MATRIX SPIKE SAMPLE RESULTS

Spike
Amount QualDilAnalysis DatePreparation DateBatch Limits%Analyte Sample

Ammonia as N with Distillation 104 80.0-120 W76490 19Jul21 1105 by 347

19Jul21 1105 by 347

21Jul21 0935 by 347

21Jul21 0937 by 347105 W76490
25.00.746Relative Percent Difference: W76490

257053-1
80.0-120

1 mg/l
1 mg/l257053-1

Nitrate as N 98.6 80.0-120 C24545 16Jul21 1025 by 07

16Jul21 1025 by 07

16Jul21 1127 by 07

16Jul21 1147 by 0798.1 C24545
10.00.310Relative Percent Difference: C24545

257057-1
80.0-120

5 mg/l
5 mg/l257057-1

Sulfate 98.9 80.0-120 C24545 16Jul21 1025 by 07

16Jul21 1025 by 07

16Jul21 1127 by 07

16Jul21 1147 by 0798.5 C24545
10.00.353Relative Percent Difference: C24545

257057-1
80.0-120

25 mg/l
25 mg/l257057-1

 LABORATORY BLANK RESULTS

QC
SampleAnalyte Result QualRL LOQ Analysis DatePreparation Date

W76490-10.09 0.1Ammonia as N with Distillation 21Jul21 0930 by 34719Jul21 1105 by 347< 0.09 mg/l

C24545-10.03 0.05Nitrate as N 16Jul21 1045 by 0716Jul21 1025 by 07< 0.03 mg/l

C24545-10.1 0.2Sulfate 16Jul21 1045 by 0716Jul21 1025 by 07< 0.1 mg/l
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El Dorado Chemical CompiSITE
NAME:

ny SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL
DIAMETER (inches):

WELL NO: MW-1

4
TUBING
DIAMETER

DATE 7/15/e-t
STATICDEPTH t4 ., a
TOWATER(feet): lri 25feet

SAMPLE lD: MW-1

WELL SCREEN INTERVAL
DEPTH: 12.1 feet to

PURGE PUMP TYPE

OR BAILER:

22.2
(only fill out if applicable)

WELL TER) X WELL

gallons = gallons

PURGE: 1 EQUI + (TUBING CAPACITY

feet) +

+ FLOW CELL

(only fill out if applicable)
WELL VOLUME

gallons + ( gallons/foot X

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet): \Z.l 4 z,l

FINAL PUMP OR TUBING
DEPTH IN WELL (feet): i"YiiltB^',tq qO PURGING

ENDED AT:

TIME
VOLUME
PURGED
(gallons)

CUMUL,
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP.
(oc) umhos/cm

€@D

COND,
(circle unils) (circle units)

@o,'
o/o saturation

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

I ,19 n,sq ot0 s,q1 6X#W. nilna ,
I 50t o.IttA , t2,tt2 t L.st 6r. LtA otl 6.l/o1 7t n? vltJlltl0, -
lg0< n,a4 2,LS l2,to< 'q,2:'l otz I tJl h.q t,l0AY' naniltfin h-ag 2,15 )z-9 I a I.talt tLlgfr LIOAT tAfifiQt

{"1,90 1, 
"5

I 1 l,A.6to ln 0 .50 tql.q Lltav Vlfln0,

DIA. CAPACITY
WELL

6" = 0.001 1t4" = 3/8" = 0

0.75" = 0.02; l" = 0.04i 2" = 0.16, 3" = 0.37; = 1.O2i 6" = 1.47i 12" = 5.88

PURGING EQUIPMENT CODES BP = Bladder ESP = Electric Submersible PP = Peristaltic O = OtherB

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

1

2.

pH:10.1 units Temperature: j3% SpecificConductance: +3olo DissolvedOxygen: (10oloforvaluesgreaterthan0.5mg/L, if threedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than O NTU; if thr; Turbidity values
are less than 5 NTU, consider lhe values as stabilized) Oxidation/Reduction Potential: t 10 millivolts

SAMPLED BY (PRINT) / AFFILIATION SAMPLER(S) SIGNATURE(S):
SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y FILTER SIZE um

Filtration

FIELD DECONTAMINATION: PUMP N TUBING Y DUPLICATE: Y o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE

ID CODE

#
CONTAINERS

MATERIAL
CODF

VOLUME PRESERVATIVE
USED

TOTAL VOL
ADDED lN FlFl D /ml ) Turbidity

MW1 pH=

22?)
REMARKS:

MATERIAL CODES: AG = Amber Glassi CG = Clear Glass; HDPE = HiSh Density Polyethylene; LDPE = Low Density potyethylene; pp = potypropylene;
S=Silicone; T=Teflon; O=Other(Specify)

SAMPLING EQUIPMENT CODES: APP = Afler (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-2 SAMPLE lD: MW-2 D^rE: 1lt4 to,t

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

do not constitute all of the information required
2.

pH: + 9.1 units Temperature: + 3%
values are less lhan 0.5 mg/L,

0% for values grealer than 0.5 mg/L, if three dissolved
values greater than 5 NTU; if three Turbidity valuesorygen

are less

WELL
4DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DePrH: 1 0.2 teet to 20-2 feet

STATIC DEPTH

aTO WATER (feet):
PURGE PUMP TYPE
OR BAILER:

1 WELL VOLUME = (TOTAL X WELL CAPACITY
(only fill out if applicable)

20.2 feet -
EQUIPMENTVOLUME VOLUME + (TUBING CAPACITY + VOLUME

gallons =

(only fill out if applicable)
gallons + ( gallonsy'foot X ieel) + gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet) RYii#B^',,t040 EilB8$^", lt r l(o

TOTAL VOLUME
PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(eeD

pH
(standard

units)

TEMP
(oc)

COND.
(circle unils)
umhos/cm

GFD

DISSOLVED
OXYGEN

(circle units)

@o''
% saluration

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

fi4q 6,1 ,6 4,tt9' l. ,05 utrl dlL,lt .f tltttn+ v1(1ftf,
I' 0t. (t.L5 I q G.2A lq.0t iltu 1 4trtt -2 llr*.ttrE I

n.< 4o Ltl {r. i*A fi ,20' a ,r.t 10
lil n^c 4.5 tl ,a z.u L ln fi.tr t, I l.L

llrl6 r.vs 2,t (l 5;tLl It .,ul L 01 n, tt) qi ,.8 I ) v

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; l" = 0.04; 1.25" = 0.06; 2" = A16:
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): 1/8" = 0.0006; 3/16" = o.oo14; 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47i
5/16" = 0.004: 3/8" = 0.006: 1/2" = 0.010:

12" = 5.88
5/8" = 0.016

PURGING EQUIPMENT CODES: B = Bailer: BP = Bladder Pump; ESP = Elec{ric Submersible Pump; PP = Peristattic Pump; O = Other (Specify)

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURE(S):
SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH IN WELL (feet): PPTUBING

MATERIAL CODE:
@ FTLTER srZE: _ pmFIELD-FILTERED: Y

Filtration EouiDment Tvoe:

NFIELD DECONTAMINATION: PUMP TUBING Y oDUPLICATE: Y

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice)

SAMPLE
ll] coDF

#
CONTAINERS

MATERIAL

CODE
VOLUME PRESERVATIVE

USED
TOTAL VOL

ADDED lN FIELD (mL) Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)

MW2 PH= 5,Avl

REMARKS:

AG = Amber Glassi CG = Clear Glass; HDPE = High Density Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

MATERIAL CODES: LDPE = Low Densily Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENTCODES: APP = After(Through)
RFPP = Reverse Flow

Peristaltic Pump;
Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersibte Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES

than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts



SITE
NAME:

El Dorado Chemical Company SITE 4500 North West Avenue, El Dorado, AR
LOCATION:

WELL NO MW-3 SAMPLE lD: MW-3 oerc:lllUll/l

. 

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

do not constitute all of the information required by
2. STABILIZATIoN CRITERIA FoR RANGE oF VARIATIoN oF IAST THREE CoNSEGUTIVE READINGS

pH: I 0.1 units Temperature: + 3olo Specific Conductance: + 3% Dissolved Oxygen: (10olo for values greater than 0.5 mg/L, if three dissolved
oxygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

Equ

E

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: 17.1feetto 27 .1 leet ;;Ti??FiIJ., ,B,q,I
PURGE PUMP TYPE
OR BAILER:

WELLVOLUME PURGE: I WELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER)
(only fill out if applicable)

= ( 27 .1 feet.- feet)

X WELL CAPACITY

x 0.65 oallons/foot oallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTvoL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill oul if applicable) 

- ga[ons + ( gaflons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

EilB8#^", l\hL ;3ltlxli:iil: ),3 ,1a
INITIAL PUMP OR TUBING
DEPTH lN WELL (feet): g1'l FINAL PUMP OR TUBING

31,1DEPTH lN WELL (feet)
.,,(lq6PURGING

INITIATED A

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) ffi

COND.
(circle units)

'ffi$oo/o saturalion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

t,/l0a'rr,0 7rU I h I q,,l' u lt 4 7t g1 5q,6 t1* nt
4A <-aa 4 , Itfi lq 0,q e,g

ini I 0.6 4,0 l1 ,l l-q1l
ca.40,'1,( %"1.5 6,0 lt An1

A,&6 8.16 1 ta.44 L tlo t \ vI0+1A

112" = 0.O1

B=

0.
.tFl.

BP = BladderPURGING EQUIPMENT CODES:

WELL
DIA. CAPACITY

= 0.02i

=0
= 0.'16;

5/16" = 0114" =

ESP = Electric Submersible PP = Peristallic

3/8" = 0. 5/8" = 0.01

O = Other

= 0.04;
3/16" =

SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

SAMPLER(S) SIGNATURE(S)

PL]I\'P OR TUBING
DEPTH lN WELL (feet) PPTUBING

MATERIAL CODE:
FILTER SIZE: _ rmFIELD-FILTERED: Y (N)

Fillration Eouiomenl Tvoe:v
N TUBING YFIELD DECONTAMINATION: PUMP O oDUPLICATE: Y

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice)

SAMPLE
ID CODF

#
CONTAINFRS

MATERIAL
CODF

VOLUME
PRESERVATIVE

tisED
TOTAL VOL

ADDED lN FIELD lmL) Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)

p Blank 1 PP 150 mL NO3; SO4 ESP <200

NH4 ESP <200ip Blank 1 PP 300 mL H2SO4

MW3 pH= b,4"1

REMARKS:

AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyethylene;

S=Silicone; T=Teflon; O=Other(Specify)
LDPE = Low Density Polyethylene; PP = Polypropylene;MATERIAL CODES:

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristallic Pump;

B : Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE El Dorado Chemical Company
NAME:

SITE
LOCATION

4500 North West Avenue, El Dorado, AR

WELL NO: MW-4 SAMPLE lD: MW-4 oarc: Jf l3/ Ll

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA
SAMPLED BY (PRTNT) i AFFtLtATtON

nMBlfrffi
SAMPLER(S) SIGNATURE(S): SAMPLING

lNlrlArEDAr: lU t{l
SAMPLING
eruoeonr: f (ltl I

PUMP OR TUBING
DEPTH lN WELL (feet)

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y

Filtration Equipment Type:

(N) FTLTER stZE: _ pmv

FIELD DECONTAMINATION: PUMP N TUBING Y oUPLICATE: Y 6)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE

ID CODE

#
CONTAINERS

IUATERIAL

CODE
VOLUME

PRESERVATIVE
USED

TOTAL VOL
ADDED lN FIELD {mL) Turbidity

MW4 1 PP 150 mL NO3: SO4 ESP <200

MW4 1 PP 3OO ml H2SO4 NH4 ESP <200

oH= {A,82 l. <D

REMARKS

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyelhylene;
S=Silicone; T=Teflon; O=other(Specify)

LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESp = Electric Submersible Pump;
SM = Straw Melhod (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not conslitute all of the information required by
2. StnstltzArtoNt CRttentn ron ReNee or vnnreloN or LAst THREE corlsecurrve nenorr.rcs
pH:10.1 units Temperature:+3% SpecificConductance: +3% DissolvedOxygen:(10%forvaluesgreaterthan0.5mg/L,ifthreedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values

' ate less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: I f .l feetto 22.keet ;;Ti?::iIJ.,. q,L3 PURGE PUMP TYPE
OR BAILER:

WELLVOLUMEPIJRGE: lWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 22.1 feet- feet) x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- garons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

tNtTtAL PUMP OR TUBTNG-
DEPTH lN WELL (feet): a2.l

FINAL PUMP OR TUBING .
DEPTH lN WELL (feet): A? , I l"Yi:ltB 

^-, 
ruls :il83$;", lh q5 TOTALVOLUME 6 /)

PURGED (gallons): ? ,rr'l

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) umhos/cm

GGD

COND.
(circle units) (circle units)'@t'

o/d saluralion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

llr30 2,0 ll,81 3.Al 2?-,lA t0,'aut ).4a tfl,to vnl0 vtr tllhv'tl
llr55 0.( z.q t,2,# ?.83 tl.qlt t^,0{6 40|, t-77.q /)l)Y\t_ trfr\\t'
llrLltl t.{ 3.o lU.?t q.t2 22,q1

'tflrLn ul,z6 nQ{.. nfiilt IAAM

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; {" = 0.04; 1.25" = 0.06; 2" = 0.16;
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): 1/8" = 0.0006: 3/16" = 0.0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.O2', 6" = 1.47:
5/16" = 0.004: 318" = 0.006: lr2" = 0 0'lo:

12" = 5.88
5r8" = 0 0'16

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump: PP=PeristalticPumo: O=Other(Specifv)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION

4500 North West Avenue, El Dorado, AR

WELL NO MW-5 SAMPLE lD: MW-s oerc: Jf 11/Ul

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

not constitute all of the information requirsd by
2. STABILIZATIoN CRITERIA FoR RANGE oF VARIATIoN oF LAST THREE CoNSECUTIVE READINGS

pH:10.1 units Temperature: +3% SpecificConductance: +3% DissolvedOxygen: (10%forvaluesgreaterthan0.Smg/L, if threedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches)

WELL SCREEN INTERVAL
DEPrH:7 .7 feet to J /./ feet

STATIC DEPTH

rowArER <t..t17.1 0
PURGE PUMP TYPE
OR BAILER:

WELLVOLUMEPURGE: lWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 17 .7 feet - feet) x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X
(onlv fill out if applicable) 

- galons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

fee$ + gallons = gallons

INITIAL PUMP OR TUBING
bipin iN weLi i;;r.'41 1 Ll,1

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): l*Yfi:l[B 

^', tSbS :HS8$^", lreos
TOTAL VOLUME
PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUI\iIE
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feeD

pH
(standard

units)

TEMP
(oc) umhos/cm

@@D

COND.
(circle units) (circle units)'@sI

7o saturalion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

ts<, |.R L .4( l s.6 2t.bg 2-tlfi i6;Ue .whu Aontr. ntu4q-
t5# 0.2 2,t 1- A,S 1 2 ,LI'T 2llolt tf,;#u, nf}h, tAfi,n0
I IfiO -h,u L,5 t 1g 4,r,1 'l,llK allul -t t2h "1 vltr tfl t vvt fr-

WELL CAPACITY (Gallons Per Foot):
TUBING INSIDE DlA. CAPACITY (Gal

0.75" = 0-02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16;
./Ft.): 1/8" = 0.0006; 3/16" = 0.0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 1/2" = 0.010:

12" = 5.88
5/8" = 0.016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump; PP=PeristalticPump; O=Other(Specify)

SAMPLER(S) SIGNATURE(S):
SAMPLING
INITIATED AT: lb0, :itsE'X? tuog

PUMP OR TUBING
DEPTH lN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y

Filtration EouiDment TvDe:
(N) FILTER SIZE: 

- 
Fm

FIELD DECONTAMINATION: PUMP N TUBING Y DUPLICATE: o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAIVPLE
ID CODF

#
CONTAINFRS

MATERIAL
CODF

VOLUME
PRESERVATIVE

USED
TOTAL VOL

ADDED lN FIELD (mL) Turbidity

MW5 1 PP 150 mL NO3; SO4 ESP <200

MW5 1 PP 300 mL H2S04 NH4 ESP <200
pH= q.?6

REMARKS:

MATERIAL GODES: AG = Amber Glass; CG = Clear Glass; HDPE = HiSh Density Polyethylene; LDPE = Low Density Polyethylene; PP = Polypropylene;
S=Silicone; T=Teflon; O=Other(Specify)

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump;
SM = Straw Method (Tubing Gravily Drain)

ESP = Electric Submersible Pump;
; O=Other(Specify)



srrE El Dorado Chemical Company
NAME

SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO MW-6 SAMPLE lD: MW-6 DArE: -Jll3/Zl

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION

ot46 t6v,a
SAMPLER(S) SIGNATURE(S):

l^iiili[f"^, lt 1to :iHEHlf ll'n15
PUMP OR TUBING
DEPTH lN WELL ffeet)

TUBING
MATERIAL CODE: PP FTELD-FILTERED: Y TN-)

Filtralion Equiomenl Tyoe:-
FILTER SIZE: _ pm

FIELD DECONTAMINATION: PUMP o N TUBING Y DUPLICATE: v (N)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wel ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EOUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE

ID CODE

#
CONTAINERS

IUATERIAL

CODE
VOLUME

PRESERVATIVE
USED

TOTAL VOL
ADDED lN FIELD rmll Turbidity

MW6 1 PP 150 mL t.zl NO3; SO4 ESP <200

MW6 1 PP 3OO ml H2S04 NH4 ESP <200

oH= L1,10 ESP

REMARKS:

MATERIAL GODES: AG = Amber Glassi CG = Clear Glass; HDPE = High Densily Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Skaw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: L The above do not constitute all of the information required by
2. STAB|LTZATToN CRTTERTA FoR RANGE oF vARrATtoN oF LAST THREE coNsEcurvE REApTNGS

pH: + 0.1 units Temperature: + 3olo Specific Conductance: + 3% Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH:12 feetto)) feet ;;Ti??FilJ', L) .35

PURGE PUMP TYPE
OR BAILER:

WELL VOLUME PURGE
(only fill out if applicable)

1 WELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER) X

= ( 22 feer - reet) x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X

gallons + ( gallons/foot X
(only fill out if applicable)

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

lNlTlAL PUMP OR TUBING. r , '

oipiH rrvwer-r- 6.al ifi\fu
FTNAL PUMP OR TUBTNG a ,
DEPTH lN WELL (feet): t l- i-YiiltB^', tl: lS EilB8$^", ll H'l

TOTALVOLUME a t
PURGED (gallons): " I

TIME
VOLUME
PURGED
(gallons)

CUMUL-
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) umhos/cm

,6iffifr\

COND.
(circle units) (circle units)

@o,'
o/n safirralion

DISSOLVED
OXYGEN Redox

(mv)
COLOR

(describe)
ODOR

(describe)

| 4'.7. t,11 1],15 A.uq 27,a, taSES L,ll 1b3.5 (,nl()r lgf( ABNQ.
lttzT tl,lc-, I .rt u'?/ a1l 2q,xu t13200 tfls & ( rtlov Lect l/l'nRo
rt 

"117.
0.L a,l u.1u a.to4 ?2, ()q t\2lqq 1.1 1 R5,'-l /6tnyl ({t trr)F\0

O = OtherPURGING EQUIPMENT CODES:

WELL CAPACITY
INSIDE DIA. CAPACITY

= 0.37:= 0.16;= 0.06;
1t4" =3/16" = 0.001 =0

ESP = Electric SubmersibleBP = Bladder PP = PeristalticB = Bailer;

118" =
6" = 1.47; 12" = 5.884" = 0.65; 5" = 1.02;



srrE El Dorado Chemical Company
NAME:

SITE 4500 North West Avenue, El Dorado, AR
LOCATION.

WELL NO: MW-7 SAMPLE lD: MW-7 DATE 1l tz tzt

NOTES: 1. The above do not constitute

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

requ
2. STABTLTZATToN CRTTERTA FoR RANGE oF vARtATloN oF IAST THREE coNsEcuIVE REAo|NGS

pH: + 0.1 units Temperature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if threedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

WELL

DIA[/lETER (inches): 4
TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: 1 3.9feet to 23.9 feet ;;Tf,?FilJ,, ,hrart
PURGE PUMP TYPE
OR BAILER:

WELLVOLUME PURGE: 1 WELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER)
(only fill out if applicable)

= ( 23.9 feet- feet)

X WELL CAPACITY

x 0.65 oallons/foot oallons
EQUIPMENTVOLUME PURGE
(only fill out if applicable)

1 EQUIPMENT vOL. = PUMP VOLUME + (TUBING CAPACITY X

gallons + ( gallons/footX

TUBING LENGTH) + FLOW CELL VOLUME

fe'et; + gallons = gallons

INITIAL PUMP OR TUBING
ill,fi '^"ffi ;' iiXi" " h,rr,ol

FINAL PUMP OR TUBING

44.4DEPTH lN WELL (feet): '^Yfif#B^', t l;St :HBF$^", tzzl TOTALVOLUME 
^ -PURGED (gallons): JJ.-!

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc)

COND.
(circle unils)
umhos/cm

G@,

DISSOLVED
OXYGEN

(circle unils)'@sI'
o/" sahrralion

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

ll'tl3 2,5 ,47 <,3' 1n.'llo A6AL \n0fr,c

l?:15 o.r o li 4,t{ 0.82 4.0 lltt vlt fltn t
l?;22 n.5 5 lrM .K.zq ?d"fn qq)Gn q"\n VtO M, fwr9.,

= 0.02i 1" = 0.04; 1.25" = 0.06; 2" = 0.16; 3" = 0.37; 4" = 0.65; 5" = 1.02i 6" = 1.47, 12" = 5.88
CAPACITY

PURGING EQUIPMENT CODES B BP = Bladder ESP = Elec{ric Submersible PP = Peristaltic O = Other

SAMPLED BY (PRINT) / AFFILIATION:

rlttll'' / (rFfl
SAMPLER(S) SIGNATURE(S): SAMPLING \ - 4"+

ENDEDAT: lL d)
PUMP OR TUBING
DEPTH lN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y (N)

Filtration EquiDment Tvpe:
FILTER SIZE: 

- 

pm

FIELD DECONTAMINATION: PUMP O N TUBING Y DUPLICATE: Y C*)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

cooE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODF

#
CONTAINFRS

MATERIAL
CODF

VOLUME PRESERVATIVE
USFt)

TOTAL VOL
ADDFD lN FlFl D /ml ) Turbidity

MW7 ,|
PP 150 mL l,nl NO3; SO4 ESP <200

MW7 1 PP 300 mL H2S04 NH4 ESP <200

pH= 6,14 ESP

REMARKS:

MATERIAL CODES: AG = Amber Glassi CG = Clear Glass; HDPE = High Density Polyethylene; LDPE = Low Density Polyethylene; PP = Polypropylene;

S=Silicone; T=Teflon; O=Other(Specify)

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-8 SAMPLE lD: MW-8 oxe:-1ft4/Zl

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

requ
2. STABILIZATIoN CRITERIA FoR RANGE oF VARIATIoN oF LAST THREE CoNSECUTIVE READINGS

pH: I 0.1 unils Temperature: I 3% Specific Conductance: + 3% Dissolved Oxygen: (10olo for values greater than 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Roduction Potential: + 10 millivolts

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 19.9feetto 29.9 feet

STATIC DEPTH . -,t
ro wArER <teet't, I 0 ,114

PURGE PUMP TYPE
OR BAILER:4

WELL
DIAMETER (inches):

WELLVOLUMEPURGE: IWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable) AA A

= ( 29.9 feet- feet) x

WELL CAPACITY

0.65 qallons/foot qallons

EQUIPMENTVOLUME PURGE: I EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( gailonyfooi x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

:ils8sf, ftjq TOTAL VOLUME
PURGED (gatlons): .1. 0 0

PUMP OR TUBING
lN WELL (feet):

INITIAL
DEPr..!r

FINAL PUMP OR TUBING
DEPTH lN WELL (feet) wq\

PURGING
INITIATED AT:

TIME
VOLUME

\unceo
(0{ons1

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc) umhovcm

GGE

COND.
(circle units) (circle units)'@et'

o/n saluration

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

nvtvflsg 1,4 \ 't 1lp ?.11 &.8q 157 06 n, qq t vl.q ArtnL
11\ol #t 4.21 0 flarn ttllal0.tb00 -9.28 1..1U 2.11 2i,(ts

t2"05 h:r{ ?>e1) 1 z x'l *1lo 4tll lt 1uffig h-2 ? t fln.{ |,hTIT. vy. fa

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16;
TUBING INSIDE DlA. CAPACIW (Gal./Ft ): l18" = 0.0006: 3/15" = 0.00'14: 114" = 0.0026:

3" = 0.37: 4" = 0.65; 5" = 1-02; 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 112" = 0.0101

12" = 5.88
5/8" = 0.0'16

PURGINGEQUIPMENTGODES: B=Bailer: BP=BladderPump: ESP=ElectricSubmersiblePump; PP=PeristalticPump; O=Other(Specify)

SAMPLED BY (PRINT) / AFFILIATION

Dtvl4 I nPrq
SAMPLER(S) SIGNATURE(S):

fifrflli'lt"^, l3o-t :itsEil? {lat
PUMP OR TUBING
DEPTH lN WELL (feel):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y (N)

Filtration Eouiomenl Tvoe:v
FILTER SIZE: pm

FIELD DECONTAMINATION: PUMP O N TUBING Y DUPLICATE: Y o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAIUPLE
ID CODF

#
CONTAINFRS

MATERIAL
CODF

VOLUME
PRESERVATIVE

tlsFt)
TOTAL VOL

ADDFD lN FIELD /mL) Turbidity

MW8 1 PP 150 mL ,/t.s NO3; SO4 ESP <200

MW8 1 PP 300 mL H2SO4 NH4 ESP <200
pH= Ai'llo ESP

REMARKS:

MATERIAL CODES: AG = Amber Glassi GG = Clear Glass; HDPE = High Density Polyelhylene;

S=Silicone; T=Teflon; O=Other(Specify)
LDPE = Low Densily Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Speclfy)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW.9 SAMPLE lD: MW-g DAIE: 7/11/ )12-t

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLI DATA

NOTES: l. The above do not constitute all of the information
2. STAB|LTZATToN CR|TER|A FoR MNGE oF vARtATtoN oF LAST THREE coNsEculvE REAptNGs

pH: + 0. 1 units Temperature: + 3% Specific Conductance: + 3olo Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 20 feel to 30 feet ;tTi??:ili,,,a .8 PURGE PUMP TYPE

OR BAILER:

WELLVOLUMEPURGE: {WELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 30 feer - feer) x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENTvoLUME PURGE: 1 EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet) waPURGING

INITIATED AT: :IBES;", tLl tf TOTALVOLUME A -PURGED (gallons): J.)

TIME
VOLUME
PURGED
(gallons)

CUMUL,
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc)

COND.

umhovcmffih)

-

(circle units) (circle units)

@q'
% saturation

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

l^\5 l,s ll l,r,l (0 6,1h 111 U, L,qS 0 1,\ y'lt\nn vutn0,
l6tl u 0.? 'l-.0 5.h0 -ro.9S 111(r 50 c hr }ffnt_- rAtrhI-J
|'bLlg n.1,5 L.tc 5,3 t ?4,u1 A111 t, ryl dlt,.D y'\Aur. r$nk
t\fi h.24 4,5 ln,uL 6.?fi 1tt.t,\ {r l -'],10 Ah6 hn no nrrt6.
L".95 6,Lq 2 ,15 t rl9,l 4.al 4h,5b AllL' -. zq ntq.1 v1l nt n0ru-
Ir,lf) h.'?-E A,00 .1, s 4,n,6 '7-0,t t) I . r,\3 a t5.a f1n rtl- A 0nl.
rqns ().1-( a,1,{ )'fltr 9,%A %1(t ) .u I ( /, . l'l ru. rv\nt,
rql() 0.Ls q.5 16.ls(

-9,aL

^.lq
4il L4to .44 a S I {Ur/ll unfmo-/

B O = OtherESP = Electric SubmersiblePURGING EQUIPMENT CODES:

WELL CAPACI
INSIDE DIA, CAPACITY

BP = Bladder

= 0.04;

PP = Peristaltic

1/8" = 0
6" = 1.47; 12" = 5-88= 0.06; 2" = 0.16i 3" = 0.37; 4" = 0.65; 5" = 1.02;

SAMPLED BY (PRINT) / AFFILIATION:

ilfvg / nE V,
SAMPLER(S) SIGNATURE(S):

i^iiiiii"l' lil ,ll :itsEb'X? lq 'r I

PUMP OR TUBING
DEPTH IN WELL (feet): PPTUBING

MATERIAL CODE:
(N) FTLTER stZE: _ pmvFIELD-FILTERED: Y

Filtration Equipment Tvpe:

NoFIELD DECONTAMINATION: PUMP TUBING Y (DDUPLICATE: Y

SAMPLE OONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice)

SAMPLE

ID CODE

-#
CONTAINERS

IVIATERIAL

CODE
VOLUME

PRESERVATIVE
I.JSED

TOTAL VOL
ADDFD lN FlFl D rml I Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EOUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minule)

MW9 1 PP 't50 mL NO3: SO4 ESP <200

MW9 1 PP 300 ml H2504 NH4 ESP <200
oH={ - \ i, { ,h"\ ESP

REMARKS:

AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyelhylene; LDPE = Low Density Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

PP = Polypropylene;MATERIAL CODES:

SAMPLING EQUIPMENT GODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



srrE El Dorado ChemicalCompany
NAME:

SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-10 SAMPLE lD: MW-10 oarc: Jf l,t lZl

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

l. The above do not constitute all of the information required by
2. STABTLTZATToN CRTTERTA FoR RANGE oF vARrATroN oF LAST THREE coNSEcuTtvE READTNGS

pH:+0.1 units Temperature:+3% SpecificGonductance: +3olo DissolvedOrygen:(10%forvaluesgreaterthan0.5mg/L,ifthreedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

DIAMETER (inches):

WELL
4

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: 12.6feetto 22.6 feet
STATIC DEPTH
ToWATER Oeetl: l2r5 I

PURGE PUMP TYPE
OR BAILER:

WELLVOLUMEPURGE: lWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 22.6 feet- feeo x

WELL CAPACITY

0 65 oallons/fool oallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gatons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feel):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): }fi50

PURGING
INITIATED AT: :i53$f, oqbs TOTAL VOLUME

PURGED(sallonsY L LJ

TIME
VOLUME
PURGED
(gallons),.

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) umhos/cm

afr-s/G'\

COND.
(circle units) (circle units)

@or'
o/o saluration

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe) (describe)

ODOR

na06 )5 ti4L 11.01 aA,6\ t'110 L .4 0 ltfii^*- rA 0 rA0, ulrn
nqth fi,\ i.q lh, 7).40 trl.10 ,el tta.4 d ii n r,n0" ,/\{XA C,

04 tq 0 'A /)r , \.t ,1, L ,01r 1,1,11
"rL1q lloq, !l 'lA n.^1, l/.Ml'lt

gA4D dl, ul '). -6 tl.lx fi,qb to.15 lln4 ^4 Lid,ii
k++qaaLq h,q"4 t ,ll Ll.0q t^1 il.G,1 ,rln dll^ mrlrt

ffi{rn)nfiqn ilr(0 q.0{q t,l,{h | 1$CI 4L -l-u&1,b. r/t/tnf "l

I

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04; '1.25" = 0.06; 2" = 0.15;
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): 1/8" = 0.0006: 3/16" = 0.0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 112" = 0.01Oi

12" = 5.88
5r8" = 0.016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=EleclncsubmersiblePump; PP=PeristalticPump; O=Other(Specify)

BY SAMPLER(S) SIGNATURE(S):

i^fflii'lio^,, qlo :its!b'X? 4go
PWP ORTUBIIIG
DEPTH lN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y (N)

Filtralion Eouiomenl Tvoe:v
FILTER SIZE: 

- 

sm

FIELD DECONTAMINATION: PUMP N TUBING Y DUPLICATE v (fr-)

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE

ID CODE

#
CONTAINERS

IVATERIAL

CODE
VOLUME

PRESERVATIVE
USED

TOTAL VOL
ADDED lN FIELD (mL) Turbidity

MWlO 1 PP 150 mL NO3; SO4 ESP <200

MWlO 1 PP 300 mL H2SO4 NH4 ESP <200
pH= 4 .60 ,Ai ESP

REMARKS:

MATERIAL CODES: AG = Amber Glassi CG = Clear Glass; HDPE = High Density Polyethylene;

S=Silicone; T=Teflon; O=Other(Specify)
LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = Afler (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; Bp = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



srrE El Dorado Chemical Company
NAME:

SITE
LOCATION

4500 North West Avenue, El Dorado, AR

WELL NO: MW-11 SAMPLE lD: MW-1 1 DArE: *l/ lq I X,l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

1. The above do not constitute all of the information required by
2. STAB|LTZATToN CRTTERTA FoR RANGE oF vARrATroN oF LAsr rHREE coNsEcurvE REApINGS

pH:+9.1 units Temperature:+3% SpecificConductance:93% DissolvedOxygen:(10%forvaluesgreaterthan0.5mg/L,ifthreedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxiclation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: 9.8 feetto 'l$.$ feet ;;Ti??:itJ', t0,tl, l
PURGE PUMP TYPE
OR BAILER:

WELLVOLUME PURGE: 1 WELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER)
(only fill out if applicable) , n ^ 

l

=( 19.8 feet- ' feet)

X WELL CAPACITY

x 0 65 oallons/foot oallons
EQUIPMENT VOLUME PURGE: 1 EOUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): '^YfiRi[B^',00 ll EilBEJf,,n 8 r1o TOTALVOLUME . A

PURGED lgattons;: f rul

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

OEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc) umhos/cm

fffi"r

COND.
(circle units)

'ffiuo
% saturation

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

)A?,to l.4h t0.aq A"r/') ,,1 ,'t! I twJ I lll /lfl rt ./!St$r
hwlr|)q.6 I h.4f2 1,5, l{1,0'lt A,UL 4,1,51 \ 14"2, ,'lrl tFiA.D f}fi t{t,

t#,kla n.u i.dl ifi'.-eL d,r) ?rl,ql rl0a t.qq l6b.!l r\n{4, tnld)-

ESP = Elec'tric Submersible O = OtherBP = Bladder PP = Peristaltic

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 6" = 1.47; 12" = 5.88l" = 0,04; 1.25" = 0.06; 2" = 0.16; 3" = 0.37; 4" = 0.65; 5" = 1.O2;

PURGING EQUIPMENT CODES: B = Baileri

SAMPLED AY (PRINT) / AFFILIATION:

Ofvlb/ttF.e
SAMPLER(S) SIGNATURE(S):

i$iiliifi, wlt PiHEbI?os:s
PUMP OR TUBING
DEPTH lN WELL (feet): PPTUBING

MATERIAL CODE:
FILTER SIZE: 

- 

trmFIELD-FILTERED: Y .I\)
Fillralion Eouioment Tvoe:v

NFIELD DECONTAMINATION: PUMP TUBING Y DUPLICATE G)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice)

SAMPLE

ID CODE

#
CONTAINERS

MATERIAL

CODE
VOLUME

PRESERVATIVE
USED

TOTAL VOL
ADDED lN FIELD (mL) Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)

MW11 I PP 15O ml NO3: SO4 ESP <200

MW11 1 PP IOO ml H25c)4 NH4 ESP <200

oH= {4D { r! ESP

REMARKS:

AG = Amber Glassi CG = Clear Glass; HDPE = HiSh Density Polyethylene; LDPE = Low Density Polyethylene; PP = Polypropylene;

S=Silicone; T=Teflon; O=Other(Specify)
MATERIAL CODES:

APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

SAMPLING EQUIPMENT CODES:



srrE El Dorado Chemical Company
NAME:

SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-12 SAMPLE lD: MW-12 ofJe, -ll1\ l2t

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

NOTES: 1. Theabove not required by
2. STABTLTZATToN CR|TER|A FoR RANGE oF vARrATroN oF LAST THREE coNsEculvE READ|NGS

pH: + g.1 units Temperature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 9.9 feet to I $.$ feet ;lTf,::ilJ,, ,5 4 0

PURGE PUMP TYPE
OR BAILER:

WELLVOLUMEPURGE: IWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 1 9.9 feet - reet) x

WELL CAPACITY

0 65 oallons/foor oallons
EQUIPMENTVOLUME PURGE
(only fill out if applicable)

1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X

gallons + ( gallons/footX

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (fee0

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): i-YfifltB No1't e EHSF$^", o%09

TOTALVOLUME r) ar-
PURGED (gallons\: {), lt>

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) umhos/cm(ffis/-;\

coNo.
(circle units) (circle units)

@or'
o/o saturaiion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

)"r1 I I 1,6 ltbk 6" rtg ?.l.rt6 t 7.54", 8.te6 R*.ta {u4w4 flsv'pj
h 1,"15 4-,a{ 4.$2 7,1, (r"l t LuQ At"{n Yrur5

r)1!
r
, 0.L< 4.5 'l"ou 6,1r., ?.t.4q r7\8 1q,-1

n1€t, I n.Ft At) 446 n,Ld1 | ?,rllt n 47, "1d',1.1

I t4 N.LE d.'1"5 1.0t0 "ilt,0l l'),4a \.a$ 1-l "\

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; l" = 0.04; 1.25" = 0.06; 2" = 0.16i
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): l/8" = 0.0006: 3/'16" = 0.0014: 1t4" = o.0026:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47, {2" = 5,88
5/8" = o 0'165116"=OOO4 3l8"=0006''112"=OO1O

PURGINGEQUIPMENTGODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump; PP=PeristalticPump; O=Other(Specify)

SAMPLED BY (PRTNT) / AFFtLtATtON SAMPLER(S) SIGNATURE(S): SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

PUMP OR TUBING
OEPTH IN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y TN)

Filtration Eouioment Tvoe:-
FILTER SIZE: Im

FIELD DECONTAMINATION: PUMP O N TUBING Y DUPLICATE: Y (fi')

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODE

#
CONTAINFRS

MATERIAL
CODF

VOLUME PRESERVATIVE
USED

TOTAL VOL
ADOED lN FIELD (mL) Turbidity

MW12 ou= si ^|t.5 dt,l0 ESP

REMARKS:

MATERIAL CODES: AG = Amber Glassi CG = Clear Glassi HDPE = HiSh Density Polyethylene; LDPE = Low Density Polyethylene; PP = Polypropylene;

S=Silicone; T=Teflon; O=Olher(Specify)

SAMPLING EQUIPMENT CODES APP = After (Through) Perislaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-13 SAMPLE lD: MW-13 olre,JllL4 /7/l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

NOTES: 1. The above do not constituts al of
2. STABTLTZATToN CRTTERTA FoR RANGE oF vARtATtoN oF LAST THREE coNsEcuIVE READTNGS

pH:10.1 units Temperature: + 3% Specific Conductance: + 3olo Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 9.8 feet to J $.$ feet

STATIC DEPTH '4 ^'1
rowArER(feet), -t'- Ut

PURGE PUMP TYPE
OR BAILER:

WELLvoLUMEPURGE: IWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 1 9.8 feet - feet) x

WELL CAPACITY

0 65 dallons/fooi oall6ns
EQUIPMENTVOLUME PURGE
(only fill out if applicable)

1 EQUIPMENTvOL. = PUMP VOLUME + (TUBING CAPACITY X

= gallons + ( gallons/foot X

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): RYfiRI+B^-, lW6 El5Flf,, l7 fi ToTALVoLUME * ^ae]

PURGED(gallons): &' '*

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc)

COND.
(circle units)

llmhosy'cm
ariii-i$dfi.r 'ffi$o

% saturalion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

t(c,O5 t,6 7, tA cr,4{ aMl t.fr 92.4 ANY! f"l0n-o.
,1]il n9 1-:0 q, gE 5.99 20,39 fr*lo {?" € I I
r'105 n"c 7-.s tu"lg c<( p, "12 frL, ol

'r4 l0 7). ?,{ e-."1{ t A.b'l 6.r-11 'a101 l,tQ1 R.e,f I

=0.02; 1,'=0.04; 1.25"=0.06; 2"=0.16i 3"=0.37; 4"=0.65; 5"=1.02i 6"=1.47; 12"=5.88
TUBING INSIDE

0.
CAPACITY

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump; PP=PeristalticPump: O=Other(Specify)

SAMPLER(S) SIGNATURE(S): SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

PUMP
DEPTH IN

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y .N)

Filtration Eouioment Tvoe:v
FILTER SIZE: _ pm

FIELD PUMP O N TUBING Y DUPLICATE: Y (o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODE

#
CONTAINERS

MATERIAL

CODF
VOLUME

PRESERVATIVE
tlsFt)

TOTAL VOL
ADDED lN FIELO (mL) Turbidity

MW13 pH= 6,5 !t r.{, rl I ESP

REMARKS:

MATERIAL CODES AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyethylene; LDPE = Low Density Polyethylene
S=Silicone; T=Teflon; O=Other(Specify)

PP = Polypropylene;

SAMPLING EQUIPMENT CODES APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Slraw Method (Tubing Gravity Drain); O = Other (Specify)



1. Theabovedonot
2

GROUNDWATER SAMPLING LOG

PURGING A

SAMPLING DATA

all of the information red by

\ ,,

El Dorado Chemical CompanySITE
NAME:

4500 North West Avenue, El Dorado, ARSITE
LOCATION:

WELL NO: -F] tv\w - 14SAMPLE ID: DArE: 1l lS /Al
DIAMETER (inches):
WELL q 3lzTUBING

DIAMETER (inches):
WELL SCREEN INTERVAL
DEPrH:8-Z feet b I B.L .rejet

STATIC DEPTH
rowArER <t'u'tl 4-lL

PURGE PUMP TYPE
OR BAILER:

E PURGE: 1

(only fill out if applicable)

1 EQUIPMENTVOL, =
(only fill out if applicable)

gallons/foot X

WELL TO

I z
gallons = .gallons

o.b5

gallons + (

+ (TUBING TUBING LENGTH) +

feel) +

INITIAL PUMP OR TUBING
o'ii'ii ir.iweLi' iiJry."' 

-Z 0, ?.
FINAL PUMP OR TUBING .A;
oipri rr.r weLL ff*D;'- ?6, ?'" '^YfiiltB o,,l6l0 EilSgS^", toLll TOTAL VOLUME

PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(gpm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc)

COND.
(circle units)
pmhgs&m.
ordS/cm )
-t/

(cjysQ*units)

C!9Dor
% saturation

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

t lr 75 t,6c) E, {' eI.qf, q1.4 l,u') Ill.4 fldvr.r IAiTL
1fr,.8$ {t.L 7."$o fi.{)L ?#.sl 6 {84 t tlz.1 I
r{l'"'j"t€ fi. L5 4,';-S A^4tt "ufi,17 & rqu n, gg
t 01r'{t'} 4PA.p*l 28,*\ qtz 0.8 Llel .z
fi\qq E at,4 qt'47, 0 ,1f tLt,I

CAPACITY (Gallons
= 5.88

5/18" = 0. = 0.01

0.75" = 0.02; l" = 4" = 0.65; 5" = 1.02;
3/16" = 0.001

= 0.06; 2" = 0.16;

ENT CODES BP = Bladder ESP = Electric Submersible PP = Peristaltic O = Other
PURGING B

BY (PRINT) /
SAMPLING
lNlTlArED AT:l 0 u

SAMPLING
ENDEDAT: I $tl Q

N
PUMP OR TUBING

IN WELL
TUBING
MATERIAL CODE:

FILTER SIZE: _ pmFIELD.FILTERED: Y

FIELD DECONTAMINATION: PUMp N TUBING Y NDUPLICATE; Y

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (inctuding wet ice)

SAIVPLE

CONTAINERS

IUATERIAL
VOLUME TIVE

IN FIELD
Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)

I

AG = Amber Glassi CG = Clear Gtass; HDpE = High Density polyethylene; LDPE = Low Density Polyelhylene; PP = Polypropytene;
MATERIAL CODES

S=Silicone; T=Teflon; O=Other (Specify)

APP = After (Through) Peristattic pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESp
SM = Straw Method (Tubing Gravity Drain);

= Electric Submersible Pump;
O = Other (Specify)

SAMPLING EQUIPMENT CODES:

pH: + 0.1 units Temperature: + 3%o Specific Conductance: + 3yo Dissolved Oxygen: (10olo for values greater than 0.S mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider lhe values_4s stEOitizeC; Turbidity: 1i'OX to'r vaiues gr""t"rin; S NTU; if threi iurbidig values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction poieniial: + 10 millivoi-ts



SITE El Dorado Chemical Company
NAME:

SITE 4500 North West Avenue, El Dorado, AR
LOCATION:

WELL NO: MW-15 SAMPLE lD: MW-15 DAnE:1115/Z,l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

NOTES: 1. Theabove not required by
2. SrABrLrzATroN CR|TERTA FoR RANGE oF vARrATroN oF LAsr rHREE coNsEculvE READ|NGS

pH: + g.'1 units Temperature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (107o for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

WELL
4DIAMETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH:7 feetto 17 feet

STATICDEPTH a A,
ro wArER <t."rl 'j .U I

PURGE PUMP TYPE

OR BAILER:
WELLvoLUMEPURGE: IWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 17 feer - reet) x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gaflons +{ gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL.(feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet):

PURGING
rNrrrArED Ar: UA S 7

PURGING
ENDED AT: 0€t

TOTAL VOLUME
PURGED ?

TIME
VOLUME
PURGED
(gallons)

CUMUL,
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feeD

pH
(standard

units)

TEMP
(oc)

COND.
(circle units)ffi

OXYGEN

'ffi$o
o/o saturation

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

Oq t?- 2.. O u.3t 6.01 ??.32 {46 Itrt.&1 g wvu
01t -t +,1,s 4.1tV 6,0t' '"'l -&te ttlla t. ?,L I I
00 LL I.qD 2,1q q.a? \4 "qal QL.*2 n l? t tttl,7
w 0'5b 4

). ?s L ,-.l.tf n 4L t\,19 It
rt$l n.e5 41,6 u.6 1,r],4'l ilt$lt ltt,,f I I

{}& 4 ,,tl{ LA AIr l1.ug a al
;.t fi- --^--.*.* r l.l rr

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16;
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): 1/8" = 0.0006: 3/16" = 0.0014: 'U4" = O.OO26i

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 112" = 0.010

12" = 5.88
5/8" = 0.016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump; PP=PeristalticPump; O=Olher(Specify)

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) STGNATURE(S): SAMPLING
INITIATED AT:

SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL (fee0

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y

Filtration Eouioment Tvoe:
Q) FILTER SrzE: pm

FIELD DECONTAMINATION: PUMP N TUBING Y DUPLICATE: (n)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODF

#
CONTAINFRS

MATERIAL
CODF

VOLUME PRESERVATIVE
USED

TQTAL VOL
ADDED lN FIELD (mL) Turbidity

MW15 pH= .1. 4 | l,?'l ESP

REMARKS:

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass: HDPE = HiSh Density Polyethylene;

S=Siliconei T=Teflon; O=Other(Specify)
LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT GODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pumpi
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE El Dorado Chemical Company
NAME

SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-16 SAMPLE lD: MW-16 DATE: Tllstzt

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

\

DIAMETER (inches):

WELL
4

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH:9.3 feetto l$.! feet

STATIC DEPTH
rowArER tr.al b.O?1

PURGE PUMP TYPE
OR BAILER:

WELLVOLUME PURGE
(only fill out if applicable)

I WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

= | 19.3 feet- feeo X 0.65 oalons/foor oallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + ITUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallon5 = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet)

PURGING nG n/\
ENDED AT: U Lr )"

TOTAL VOLUME
PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc)

COND.

Imhos/cm
€fT,$D

(circle units) (circle unils)

@o.''
o/" sallrralidn

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

0624 2.h ->) t4,tz L0,q3 '&-4 l {nl"I #irihr, tfi.tttt"
n$ffi Aag 4 .q": 4"i"" 'l.l ?]t 240 3,26 tgL"4
(t?)bA 0.25 2.5 ,u "7'l 240 Q.l,q 15CI,7
MA8 fr.9-6 2,-16 a.r18 21,21 ZEL L, tLi 16.l
Wqq n,2€ 1.S0 ?r '61 "3,t.1.\- "/q2. ^t}UL" t/U

{rnu,* 0,'LS A,'as a,s.t 2t"!fi "Nn2* 2 .'t 7. I ilfr, "'!

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16;
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): l/8" = 0.0006: 3/16" = 0.0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.O2; 6" = 1.47;
5/16" = 0.004: 318" = 0.005: ll2" = 0.010:

12" = 5.88
518" = 0 016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=ElectricSubmersiblePump: PP=PeristalticPump: O=Other(Specify)

SAMPLED BY (PRINT) / AFFILIATION:

D\'AB/Atrg
SAMPLER(S) SIGNATURE(S): SAMPLING

rNrrrArEDAr: 0lqdl
SAMPLING
ENDED AT: agm

PUMP OR TUBING
DEPTH lN WELL (feet):

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y

Filtration Eouiomen{ Tvoe:
(N) FILTER SIZE: _ pmv

FIELD DECONTAMINATION: PUMP N TUBING Y DUPLICATE: v @)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minule)
SAMPLE
ID CODF

#
CONTAINERS

MATERIAL

CODE
VOLUME PRESERVATIVE

USED
TOTAL VOL

ADDED lN FIELD (mL) Turbidity

MW16 1 PP 150 mL NO3; SO4 ESP <200

MW16 I PP 300 mt H2S04 NH4 ESP <200

oH= 4 lf l .1,10 ESP

REMARKS:

MATERIAL CODES: AG = Amber Glass; GG = Clear Glass; HDPE = HiSh Density Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

LDPE = Low Densily Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: {. The not constitute all of the information required by
2. STABTL|ZATIoN CRTTERTA FoR RANGE oF vARrATtoN oF LAST THREE coNsEculvE REAptNGs

pH:10.1 units Temperature: + 37o Specific Conductance: + 3olo Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts)



srrE El Dorado ChemicalCompany
NAI\iE:

SITE 4500 North West Avenue, El Dorado, AR
LOCATION:

WELL NO MW-17 SAMPLE lD: MW-17 DATE: el t'l 'l/l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

NOTES: l. The above do not tho required by
2. STABTL|ZATToN CRTTER|A FoR RANGE oF vARtATtoN oF LAsr rHREE coNsEculvE READTNGS

pH: I0.1 units Temperature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

4
WELL
DIAMETER (inches): DIAMETER (inches):

TUBING WELL SCREEN INTERVAL

DEPrH: 24.7 teet to 34.7 feet :;Tf#Filj,1|1,1 , s,).
PURGE PUMP TYPE
OR BAILER:

WELLvoLUMEPURGE: IWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 34.7 feet - feeo x

WELL CAPACITY

0.65 oallons/foot oallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTvOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

gailons + ( gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): '^YiiltB^', tq\g EilBPS^", Is61 TOTAL VOLUME

PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc) umhosi/cm

@
COND.

(circle units) (circle units)

@o''
% saiuration

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

l45n L ,l ?, ?r-&' 0 al I !2.1
I r-{ (( n.L{ ,b0 L1,(.!?, L-|,|fi

'{."'1,ttu b.u4 ltt3 q
L4UT) 4,5 t,< "11,11 L ;t3 Z'l',{- 3 3,w IU ,4
t,s0 g "-l:l 01 22r'ls h rg t,.c

WELL CAPACITY (Gallons Per Foot)i 0.75" = 0.02; 1" = 0.04; '1.25" = 0.06; 2" = 0-16;
TUBING INSIDE DlA. CAPACITY (Gal.iFt.): l/8" = 0.0006: 3/16" = 0.0014: 114" = 0.oo26:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47:
5/16"=0004: 318"=0006: 112"=oolo'

12" = 5.88
5r8" = 0 016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; fSp=ElectricsubmersiblePump; PP=PeristalticPump; O=Other(Specify)

BY TION: SAMPLER(S) SIGNATURE(S)

i^i|lli[fo^, lS o go PitsEb'X? tsogt
PUMP OR TUBING
DEPTH lN WELL (feet)

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y TN)

Filtration Equioment Tvpe:v
FILTER SIZE: Im

FIELD DECONTAMINATION: PUMP N TUBING Y replaced) DUPLICATE: v (il;
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODF CONTAINFRS

MATERIAL

CODE
VOLUME PRESERVATIVE

USED
TOTAL VOL

ADDED lN FIELD (mll Turbidity

MW17 1 PP 150 mL NO3; SO4 ESP <200

MW17 1 PP 300 ml H2504 NH4 ESP <200
MW17 OH= n, ZA 1,77- ESP

REMARKS

MATERIAL CODES AG = Amber Glassi CG = Clear Glass; HDPE = High Density Potyethytene;

S=Silicone; T=Teflon; O=Other(Specify)
LDPE = Low Density Polyethylene: PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = Afler (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO: MW-18 SAMPLE lD: MW-18 otrz: J/ {€l7l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

above do not constitute all of the information required by
2. STABtLtzATtoN CR|TERTA FoR RANGE oF vARrATroN oF LAsr rHREE coNsEculvE READTNGS

pH: 1 0.1 units Temporature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10olo for values greater than 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: ('l0olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

WELL
4DIAMETER (inches):

TUBING

DIAMETER (inches)
WELL SCREEN INTERVAL
DEPIH:7 .2 feet to 'l /.1 feet

STATICDEPTH r A ^ro wArER teetl:U ,h lz
PURGE PUMP TYPE
OR BAILER:

WELLVoLUMEPURGE: lWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill oul if applicable)

= ( 17 .2 feer - feer) x

WELL CAPACITY

0.65 oattonsifoot oallons
EQUIPMENTVOLUME PURGE: I EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( gailons/foot X

TUBING LENGTH) + FLOW CELL VOLUME

feel)+ gallons= gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet)

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): l-Yiil[B^,, 15 tlCI

PURGING II T'I /-
ENDEDAT: I(O LU

TOTAL VOLUME
PURGED (gallons):

TIME
VOLUME
PURGED
(gallons)

CIJMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP
(oc)

COND.
(circle units)
umhos/cm

.6-rG;)

DISSOLVED
OXYGEN

(circle units)'@sI
o/d salurelion

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

D.LIZ ?B.B ,/,- I lft{oK t'if\A-e-
r6()t 0,6 /.o 5.Lt?, q :a aqo _r tqrEJe
t[l} ! 0.7,t ) '15 I 6.qo iqo4ctr

D.',).\ A6r_ ) l. r? 1J
n-n^ ,7 .'l< 424 I l{) \

0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16; 3" = = 1.47: 12" = 5.88
TUBING INSIDE CAPACIry 3/8" = '112" = o.o1

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=EleclricSubmersiblePump; PP=PeristalticPump; O=Other(Specify)

SAMPLED BY (PRTNT) i AFFtLtATtON: SAMPLER(S) SIGNATURE(S):

i^iilli'ff^,, lbL+ SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH IN WELL (feet):

TUBING
MATERIAL CODE PP FIELD-FILTERED: Y (N)

Fillration Eouioment Tvoe:v
FILTER SIZE: _ pm

FIELD DECONTAMINATION: PUMP o N TUBING Y DUPLICATE: Y o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE

ID CODE

#
CONTAINERS

MATERIAL

CODE
VOLUME

PRESERVATIVE
IJSFD

TOTAL VOL
ADDED lN FIELD (mL) Turbidity

MW18 oH= 5.67 ESP
MW18 1 PP 150 mL NA NO3 ESP <200

REMARKS:

MATERIAL GODES: AG = Amber Glass; CG = Clear Glass; HDPE = HiSh Density Polyethylene; LDPE = Low Density Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Elec{ric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)



SITE El Dorado Chemical Company
NAME:

SITE
LOCATION

4500 North West Avenue, El Dorado, AR

WELL NO: MW.19 SAMPLE lD: MW-19 oerc: /J I tS t Z_t

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

NOTES: 1. The above do not constitute all of the information
2. STABTLTZATToN CRTTER|A FoR MNGE oF vARtATtoN oF LAST THREE coNsEcuIVE READTNGS

pH: + 9.1 units Temperature: t 3% Specific Conductance: + 3% Dassolved Oxygen: (10% forvalues greaterthan 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10olo for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

2
WELL
DIAMETER (inches): DTAMETER (inches):

TUBING WELL SCREEN INTERVAL
DEPrH: 51 .sfeet to $'l .$ feet ;;TI",:F1IJ,,. I 8 PURGE PUMP TYPE

OR BAILER:

WELLVOLUMEPURGE: lWELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 61.5 feer- feer) X

WELL CAPACITY

0.1 6 oattons/foot oallons
EQUIPMENTVOLUME PURGE: I EQUIPMENTvOL. = PUMP VOLUME + (TUBING CAPACITY X
(only lill out if applicable) 

= gailons + ( gailonyfoot x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feeQ

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): RYfifi[B^,,lgoo EiES$f' t{zo L aL$

TOTAL VOLUME
PURGED

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
fee0

TEMP
(oc) umhos/cm€FE

COND.
(circle units) (circle units)

@o''
o/o saturation

DISSOLVED
OXYGEN

Redox
(mvI

COLOR
(describe)

ODOR
(describe)

513 I,A 4,',J0 I :4t80

pH
(standard

. units).

tl--- . 

-4, Ele 153. BL,I vl|no {1htlp,
I (.:0 D"4 a.l gn-12- 9.,52 .q,61 t.(tt 4,l n Q4.z ( I

\ sLs fi.t€ 4 !)t-
1/ 4.\ 4"u4 5,51 l4.ltl l"'u s".q $ fr 

",,#
I

$rq4-

WELL CAPACITY (Gallons Per Foot): 0.75" = 0.02; 1" = 0.04; 1.25" = 0.06; 2" = 0.16;
TUB|ltlc INSIDE DlA. CAPACITY (Gal./Fl.): 1/8" = 0.0006; 3/16" = 0.0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.021 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 1/2" = 0.010:

12" = 5.88
5/8" = 0.016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=Elec{ricSubmersiblePump; PP=PerislalticPump; O=Olher(Specify)

SAMPLED BY

Dwta
(PRINT) / AFFTLtATTON

/AFR
SAMPLER(S) SIGNATURE(S): SAMPLING

INITIATED AT:
SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL (feet): PPTUBING

MATERIAL CODE:
(N) FILTERSIZE: 

-pm

FIELD.FILTERED: Y
Filtration Eouioment Tvoe:

NFIELD DECONTAMINATION: PUMP O TUBING Y DUPLICATE: C-)
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wel ice)

SAMPLE
ID CODE

#
CONTAINERS

MATERIAL
CODF

VOLUME PRESERVATIVE
. USED

TOTAL VOL
ADDED lN FIELD (mL) Turbidily

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minule)

MW19 oH= C 44 7.n ESP

REMARKS:

AG = Amber Glassi CG = Clear Glass; HDPE = High Density Polyethylene;
S=Silicone; T=Teflon; O=Other(Specify)

LDPE = Low Density Polyethylene; PP = Polypropylene;MATERIAL CODES:

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravily Drain); O = Other (Specify)



SITE El Dorado Chemical Company
NAME:

SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO MW-20 SAMPLE lD: MW-20 oarc, J/lg1t l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION SAMPLER(S) SIGNATURE(S): SAMPLING

INITIATED AT:
SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL ffee0

TUBING
MATERIAL CODE PP FIELD-FILTERED: Y TN)

Fillralion EouiDment Tvoe:v
FILTER SIZE: _ 1rm

FIELD DECONTAMINATION: PUMP O N TUBING Y DUPLICATE: Y CN)

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED
. ANALYSIS.ANDiOR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID CODE

#
CONTAINERS

MATERIAL
CODE

VOLUME
PRESERVATIVE

LJsEt)
TOTAL VOL

ADDFD lN FlFl D lml I
Turbidity

MW2O oH= .uf, ESP

REMARKS:

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; HDPE = High Oensity Polyelhylene;

S=Silicone; T=Tefion; O=Other(Specify)
LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Penstaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Melhod (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. Tho abovs do not constitute all of the information required by
2. STABTLTZATToN CRTTERTA FoR MNGE oF vARrATroN oF LAsr rHREE coNsEcurvE READTNGS

pH: I 0.1 units Temperature: + 3% Specific Conductance: + 3% Dissolved Oxygen: (10olo for values greater than 0.5 mg/L, if three dissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) OxidationrReduction Potential: + 10 millivolts

WELL
DIAMETER (inches): 2

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL

DEPTH: {{.$feet lo .54.5 feet ;;Tii?FilJ,, :2h,68 PURGE PUMP TYPE
OR BAILER:

WELL VOLUME PURGE I WELLVOLUME = (TOTALWELLDEPTH - STATIC DEPTHTOWATER)

= ( 54.5 feet - feet)

X WELL CAPACITY
(only fill out if applicable)

X 0-16 oallons/foot oallons
EQUIPMENTVOLUME PURGE: 1 EOUIPMENTVOL, = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gailons + ( galonyfoor x

TUBING LENGTH) + FLOW CELL VOLUME

feet) + gallons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet):

PURGING - t ?-
rNrrrArED Ar: I l7'?

PURGING
.ENDED AT:

TOTALVOLUME ^ , *
PURGED tqatnnsf,rlU )

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(slandard

units)

TEMP
(oc)

coND.
(circle units)
umhos/cm6ffi)

DISSOLVED
OXYGEN

(circle unils)

@s'
o/n saftrralidn

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

l rl-t 0 6,ql 1I,2?- L4L Y'nno
i4.l{'' L6 0,s0 F>, a0l'L lt L ?fi.2b lJ I
'l,lJ'lI) Ll6 ,5.ItA 20t' 0 t€ tq I

0. = 0.02; '1" = 0.04; 1.25" = 0.06; 2" = 0.16; 3" = 0.37; 4" = 0.65; = 1.02i =1
CAPACITY =0. 112" = O.O1 = 0.016

PURGING EQUIPMENT GODES: BP = Bladder ESP = Elec'tric Submersible PP = Peristaltic O = Other



srrE El Dorado Chemical Company
NAME:

SITE
LOCATION

4500 North West Avenue, El Dorado, AR

WELL NO: MW-21 SAMPLE lD: MW-21 oare: -l /14 /Z,l

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA

1. The above do not constitute all of the i required by
2. STABTLTZATToN CR|TER|A FoR RANGE oF vARrATtoN oF LAsr rHREE coNsEcurvE READTNGS

pH:10.1 units Temperature:+37o SpecificConductance: +3% DissolvedOxygen:(10%forvaluesgreaterthan0.5mg/L,ifthreedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (107o for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

DIAMETER (inches):
WELL

I
TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 24.9feetto 34.9 feet

STATIC DEPTH
rowArERA""tl, 15,41

PURGE PUMP TYPE
OR BAILER:

WELL VOLUME PURGE
(only fill out if applicable)

lWELLVOLUME= (TOTALWELLDEPTH - STATICDEPTHTOWATER) X WELLCAPACITY

= ( 34.9 feet- feet) X 0 04 oallons/foot dallons
EQUIPMENTVOLUME PURGE: 1 EQUIPMENTVOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable) 

- gatons + ( gailons/foor x

TUBING LENGTH) + FLOW CELL VOLUME

feeD + 0allons = gallons

INITIAL PUMP OR TUBING
DEPTH lN WELL (feet):

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): RYi:l[B^,, ITqo EIBS$^", l8 a1

TOTALVOLUME ft trtn
PURGED (gallons): W r"1 $

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(fee0

pH
(standard

units)

TEMP.
(oc) umhos/cm

€. ".

COND.
(circle units) (circle uniis)

@s'
o/o saluralion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

lltr 0,7q Aq,q4€, nI {lq,z ( lr'nr t/'ll) n L
L{,43 Ll,.q-l

tw O.3q qq2 ?L4.5to tnq |fr2 I

| {}05 o.tt5 h-qt 11'lo5 t 
^'a-

tl 4.o J {

WELLCAPACITY(GallonsPerFoot): 0.75".0.02; 1"=0.04; 1.25"=0.06; 2"=0.16;
TUBING INSIDE DlA. CAPACITY (Gal./Ft.): l/8" = 0.0006: 3/16" = 0,0014: 1/4" = 0.0026:

3" = 0.37; 4" = 0.65; 5" = 1.02; 6" = 1.47;
5/16" = 0.004: 3/8" = 0.006: 1/2" = 0.010:

12" = 5.88
5,8" = 0.016

PURGINGEQUIPMENTCODES: B=Bailer; BP=BladderPump; ESP=EleclricSubmersiblePump; PP=PeristalticPump; O=Other(Specify)

SAMPLED BY (PRINT) / AFFILIATION:

@MB totrp',
SAMPLER(S) SIGNATURE(S): SAMPLING

INITIATED AT:
SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL (feet): PPTUBING

MATERIAL CODE:
FILTER SIZE: _ pmFIELD-FILTERED: Y fI.I)

Fillralion Eouiomenl Tvoe:v
N replaced)FIELD DECONTAMINATION: PUMP TUBING Y (n)DUPLICATE: Y

SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice)

SAMPLE

ID CODE

#
CONTAINERS

MATERIAL

CODE
VOLUME

PRESERVATIVE
USED

TOTAL VOL
ADDED lN FIELD (mL) Turbidity

INTENDED
ANALYSIS AND/OR

METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)

MW21 h.07 PPpH= q,ol

REMARKS:

AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyethylenei LDPE = Low Density Polyethylene; PP = Polypropylene;

S=Silicone; T=Teflon; O=Other(Specify)
MATERIAL CODES

APP = After (Through) Peristallic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Melhod (Tubing Gravity Drain); O = Other (Specify)

SAMPLING EQUIPMENT CODES:



SITE
NAME:

El Dorado Chemical Company SITE
LOCATION:

4500 North West Avenue, El Dorado, AR

WELL NO MW-22 SAMPLE rD: MW-22 oorc,'ll*l l?/t

GROUNDWATER SAMPLING LOG

PURGING DATA

SAMPLING DATA
SAMPLER(S) SIGNATURE(S): SAMPLING

INITIATED AT:
SAMPLING
ENDED AT:

PUMP OR TUBING
DEPTH lN WELL (feet)

TUBING
MATERIAL CODE: PP FIELD-FILTERED: Y f N)

Filtralion Eduiomenl Tvoe:v
FILTER SIZE: _ um

FIELD DECONTAMINATION: PUMP O N TUBING Y DUPLICATE: Y @
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION (including wet ice) INTENDED

ANALYSIS AND/OR
METHOD

SAMPLING
EQUIPMENT

CODE

SAMPLE PUMP
FLOW RATE

(mL per minute)
SAMPLE
ID COIJF

#
CONTAINFRS

MATERIAL
CODF

VOLUME
PRESERVATIVE

USED
TOTAL VOL

ADDED IN FIELD /mL.I
Turbidity

MW22 pH= 4.1,5 ESP

REMARKS:

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; HDPE = High Density Polyethylene;

S=Silicone; T=Teflon; O=Other(Specify)
LDPE = Low Density Polyethylene; PP = Polypropylene;

SAMPLING EQUIPMENT CODES: APP = After (Through) Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer; BP = Bladder Pump; ESP = Eleclric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain); O = Other (Specify)

NOTES: 1. The above do not constitute all of the information required by
2. STABILIZATIoN CRITERIA FoR RANGE oF VARIATIoN oF LAST THREE CoNSECUTIVE READINGS

pH: +0.1 units Temperature: +3% SpecificConductance: +3% DissolvedOrygen: (10%forvaluesgreaterthan0.Smg/L, if threedissolved
orygen values are less than 0.5 mg/L, consider the values as stabilized) Turbidity: (10% for values greater than 5 NTU; if three Turbidity values
are less than 5 NTU, consider the values as stabilized) Oxidation/Reduction Potential: + 10 millivolts

2
WELL
DIANiIETER (inches):

TUBING
DIAMETER (inches):

WELL SCREEN INTERVAL
DEPTH: 69.8feetto 79.8 feet ;lTii?:ilJ'3. s0 PURGE PUMP TYPE

OR BAILER:

WELLVOLUMEPURGE: IWELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER) X
(only fill out if applicable)

= ( 79.8 reet- feer) x

WELL CAPACITY

0.1 6 oallons/foot oallons
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT vOL. = PUMP VOLUME + (TUBING CAPACITY X
(onlv fill out if applicable) 

- gailons + 1 
r gailons/foot x

TUBING LENGTH) + FLOW CELL VOLUME

feel) + gallons = gallons

TOTAL VOLUME
PURGED (sattons): O, /*)luPURGING

ENDED AT:
INITIAL PUMP OR TUBING
DEPTH lN WELL (feet)

FINAL PUMP OR TUBING
DEPTH lN WELL (feet): "^YiiltB 

^,, 
$ ?q

TIME
VOLUME
PURGED
(gallons)

CUMUL.
VOLUME
PURGED
(gallons)

PURGE
RATE
(spm)

DEPTH
TO

WATER
(feet)

pH
(standard

units)

TEMP
(oc)

COND.
(circle units)

QI lls/cm

(circle units)

@o''
o/d saturalion

DISSOLVED
OXYGEN

Redox
(mv)

COLOR
(describe)

ODOR
(describe)

ifl{Yr N5 140 2tll'1 41 I 1.a,) !8, $ vlonr
I I0,f ,2.0 u,$L EAz, Llbul 186 t, sz

nzq 4.,?/C r.-I <^$2 4 tg1 714 tt I,ll
cI 0,60 L ,12 1&lt fii,l b U,

n.L5 L 1t <.Qt 1 ult luul t"4c 0

ilt P0 tl 0'?S <Q\ 4,1.t)7 .'4q{ h t I n 'l,ls
Lfiq,tl 0,'/E .so u .1lt {,Qv 1).4t -4U{ r.s
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APPENDIX D 
Historical Data and Statistical Analysis 

 
 
  



 
Historical Data  



Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/14/1996 ECMW-1 0.005 0.005 0.002 0.0037 1.7 4.1

5/29/2001 ECMW-1 0.5 0.02 0.04 1.83 5.1 3.67

11/1/2001 ECMW-1 0.5 0.02 0.04 2.74 4.8 3.34

6/3/2002 ECMW-1 0.5 0.02 0.02 0.02 0.02 2.01 5.5 4.66

10/30/2002 ECMW-1 0.66 0.02 0.02 0.015 0.015 1.56 5.6 4.63

12/10/2002 ECMW-1 0.5 0.02 0.02 0.015 0.015 1.8 6.1 6.73

7/24/2003 ECMW-1 0.5 0.02 0.02 0.015 0.015 2.55 7.1 5.05

11/19/2003 ECMW-1 0.5 0.02 0.02 0.015 0.015 1.47 5.11 5.85

1/28/2004 ECMW-1 0.56 0.02 0.02 0.015 0.015 1.6 5.25 6.19

3/16/2004 ECMW-1 0.5 0.02 0.02 0.015 0.015 2.73 5.59 4.22

5/18/2004 ECMW-1 0.5 0.02 0.02 0.015 0.015 4.79 5.51 6.57

7/13/2004 ECMW-1 0.5 0.02 0.02 0.015 0.015 3.68 6.16 3.88

9/14/2004 ECMW-1 0.76 0.02 0.02 0.015 0.015 4.26 5.65 3.48

11/16/2004 ECMW-1 0.5 0.02 0.02 0.015 0.015 3.81 5.11 3.9

1/25/2005 ECMW-1 0.5 0.02 0.02 0.015 0.015 2.88 5.43 6.69

5/24/2005 ECMW-1 0.55 0.02 0.02 0.015 0.015 2.45 5.73 4.39

10/18/2005 ECMW-1 3.61

4/11/2006 ECMW-1 4.73

11/1/2006 ECMW-1 4.98

5/23/2007 ECMW-1 5.24

11/6/2007 ECMW-1 4.77

5/21/2008 ECMW-1 0.5 0.02 0.02 0.015 1.57 7.91 4.23

11/5/2008 ECMW-1 0.5 0.02 0.015 0.732 4.63 4.34

4/22/2009 ECMW-1 4.57

10/20/2009 ECMW-1 4.68

4/13/2010 ECMW-1 0.5 0.02 0.015 0.5 4.53 6.46

11/2/2010 ECMW-1 0.5 0.01 0.015 1.31 7.69 5.55

4/26/2011 ECMW-1 5.04

5/2/2012 ECMW-1 0.5 0.02 0.01 0.015 0.015 2.07 5.48 3.35

11/7/2012 ECMW-1 0.5 0.02 0.01 0.015 0.015 0.866 6.43 5.94

5/15/2013 ECMW-1 5.03

11/4/2013 ECMW-1 5.21

6/3/2014 ECMW-1 0.5 0.021 0.0104 0.016 0.0156 0.986 4.74 3.98

11/4/2014 ECMW-1 0.5 0.02 0.0104 0.015 0.0156 0.674 3.97 6.29

5/22/2015 ECMW-1 4.83

11/18/2015 ECMW-1 5.57

5/24/2016 ECMW-1 0.5 0.021 0.0104 0.016 0.0156 1.79 4.46 5.56

11/10/2016 ECMW-1 0.5 0.0104 0.0104 0.0156 0.0156 0.951 6.84 5.41

3/22/2017 ECMW-1 4.05

9/13/2017 ECMW-1 4.82

4/11/2018 ECMW-1 0.5 0.0125 0.0125 0.0156 0.0156 1.13 4.36 5.12

9/12/2018 ECMW-1 0.5 0.0125 0.0248 0.0156 0.0713 0.45 4.47 4.65

1/23/2019 ECMW-1 4.26

7/17/2019 ECMW-1 3.52

2/18/2020 ECMW-1 1.2 0.01 0.01 0.0018 0.0018 0.96 3.65 7.8

7/20/2020 ECMW-1 0.1 0.01 0.01 0.00072 0.00083 1.4 3.16 5.7

3/2/2021 ECMW-1 3.01

7/13/2021 ECMW-1 4.33

El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/14/1996 ECMW-2 0.005 0.0342 0.002 0.018 0.2 17

5/29/2001 ECMW-2 0.5 0.032 0.04 0.5 5.4 19.6

11/1/2001 ECMW-2 0.5 0.02 0.04 0.5 5.3 22.9

6/3/2002 ECMW-2 0.5 0.02 0.02 0.02 0.02 0.5 6 20

10/30/2002 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 6.1 25.7

12/10/2002 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 6.7 24

7/24/2003 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 7.26 22.9

11/19/2003 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.42 28.2

1/28/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.2 25.3

3/16/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.47 20.9

5/18/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.4 24

7/13/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.68 22.4

9/14/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.44 24.3

11/16/2004 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 6.12 21.5

1/25/2005 ECMW-2 0.5 0.02 0.02 0.015 0.015 0.5 5.38 20.8

5/24/2005 ECMW-2 0.79 0.02 0.02 0.015 0.015 0.5 5.87 22.9

10/18/2005 ECMW-2 0.5 5.15

4/11/2006 ECMW-2 0.5 5.56

11/1/2006 ECMW-2 5.2

5/23/2007 ECMW-2 5.29

11/6/2007 ECMW-2 5.17

5/21/2008 ECMW-2 0.5 0.02 0.015 0.5 7.04 20.1

11/5/2008 ECMW-2 0.5 0.02 0.015 0.5 5.47 15.4

4/22/2009 ECMW-2 5.41

10/20/2009 ECMW-2 5.48

4/13/2010 ECMW-2 0.5 0.02 0.015 0.5 5.23 16.9

11/2/2010 ECMW-2 0.5 0.01 0.015 0.5 8.28 22.6

4/26/2011 ECMW-2 5.51

5/2/2012 ECMW-2 0.5 0.02 0.01 0.015 0.015 0.5 5.76 18.7

11/7/2012 ECMW-2 0.5 0.02 0.01 0.015 0.015 0.5 6.57 22

5/15/2013 ECMW-2 5.75

11/4/2013 ECMW-2 5.91

6/3/2014 ECMW-2 0.5 0.021 0.0104 0.016 0.0156 3.95 5.1 30.7

11/4/2014 ECMW-2 0.5 0.02 0.0104 0.015 0.0156 0.635 4.45 21.9

5/22/2015 ECMW-2 5.43

11/18/2015 ECMW-2 5.84

5/24/2016 ECMW-2 1.37 0.021 0.0104 0.016 0.0156 0.645 5.15 19.8

11/10/2016 ECMW-2 0.5 0.0104 0.0212 0.0156 0.0156 0.25 6.55 22.2

3/22/2017 ECMW-2 5.45

9/13/2017 ECMW-2 5.26

4/11/2018 ECMW-2 0.5 0.0125 0.0125 0.0156 0.0156 0.25 5.43 19.4

9/12/2018 ECMW-2 0.5 0.0125 0.0153 0.0156 0.0347 0.25 5.35 24.4

1/23/2019 ECMW-2 5.19

7/17/2019 ECMW-2 4.83

2/18/2020 ECMW-2 5.9 0.01 0.01 0.0005 0.0005 0.05 4.98 23

7/20/2020 ECMW-2 0.1 0.01 0.01 0.0005 0.0005 0.05 4.5 20

3/2/2021 ECMW-2 3.84

7/14/2021 ECMW-2 5.34



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/14/1996 ECMW-3 0.005 0.005 0.002 0.0027 0.2 10

5/29/2001 ECMW-3 0.5 0.02 0.04 0.5 6.2 10.6

11/1/2001 ECMW-3 0.5 0.02 0.04 0.5 5.4 22.5

6/3/2002 ECMW-3 0.5 0.02 0.02 0.02 0.02 0.5 6.4 11.4

10/30/2002 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 6.5 21.6

12/10/2002 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 6 16.4

7/24/2003 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 6.23 11.8

11/19/2003 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.81 23.5

1/28/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.59 26.9

3/16/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.94 11.2

5/18/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.86 9.75

7/13/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.92 13

9/14/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.74 18.3

11/16/2004 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 5.96 18.8

1/25/2005 ECMW-3 0.5 0.02 0.02 0.015 0.015 0.5 6.33 15.8

5/24/2005 ECMW-3 0.98 0.02 0.02 0.015 0.015 0.5 6.05 11.8

10/18/2005 ECMW-3 0.5 6.04

4/12/2006 ECMW-3 0.5 6.39

11/1/2006 ECMW-3 5.37

5/23/2007 ECMW-3 5.92

11/6/2007 ECMW-3 4.85

5/21/2008 ECMW-3 0.5 0.02 0.015 0.5 7.96 10.5

11/5/2008 ECMW-3 0.5 0.02 0.015 0.5 4.86 9.65

4/22/2009 ECMW-3 5.76

10/21/2009 ECMW-3 5.83

4/13/2010 ECMW-3 0.5 0.02 0.015 0.5 6.2 9.39

11/2/2010 ECMW-3 0.5 0.01 0.015 0.5 6.97 17.5

4/26/2011 ECMW-3 6.19

5/3/2012 ECMW-3 0.5 0.02 0.01 0.015 0.015 0.5 6.28 8.87

11/7/2012 ECMW-3 0.5 0.02 0.01 0.015 0.0169 0.5 6.74 13.4

5/15/2013 ECMW-3 6.29

11/4/2013 ECMW-3 5.72

6/3/2014 ECMW-3 0.5 0.021 0.0104 0.016 0.0156 0.25 5.86 9.14

11/4/2014 ECMW-3 0.5 0.02 0.0104 0.015 0.0156 0.239 4.97 12.8

5/22/2015 ECMW-3 6.18

11/18/2015 ECMW-3 6.11

5/24/2016 ECMW-3 0.5 0.021 0.0104 0.016 0.0156 0.252 6.26 9.88

11/10/2016 ECMW-3 0.5 0.0104 0.0104 0.0156 0.0156 0.25 6.45 16.2

3/22/2017 ECMW-3 5.91

9/13/2017 ECMW-3 5.66

4/11/2018 ECMW-3 0.5 0.0125 0.0125 0.0156 0.0156 0.25 5.73 9.27

9/12/2018 ECMW-3 0.5 0.0125 0.0125 0.0156 0.0156 0.25 5.67 19.1

1/23/2019 ECMW-3 5.97

7/17/2019 ECMW-3 5.15

2/18/2020 ECMW-3 0.72 0.01 0.01 0.0012 0.0013 0.05 5.8 16

7/20/2020 ECMW-3 0.11 0.01 0.01 0.0005 0.00062 0.05 5.16 11

3/2/2021 ECMW-3 4.64

7/14/2021 ECMW-3 5.97



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/14/1996 ECMW-4 0.005 0.005 0.002 0.0025 1.3 728

8/8/2001 ECMW-4 0.66 0.02 0.04 0.5 4.1 925

10/30/2001 ECMW-4 0.5 0.04 0.06 0.5 4.3 936

6/3/2002 ECMW-4 0.5 0.02 0.02 0.02 0.02 0.5 5.2 979

10/30/2002 ECMW-4 0.5 0.02 0.02 0.015 0.02 0.62 4.8 756

12/10/2002 ECMW-4 0.5 0.02 0.02 0.015 0.015 2.4 4.4 976

7/24/2003 ECMW-4 0.5 0.02 0.02 0.015 0.015 0.5 9.08 978

11/19/2003 ECMW-4 0.5 0.02 0.02 0.015 0.015 2.05 4.13 848

1/28/2004 ECMW-4 0.5 0.02 0.02 0.015 0.015 6.39 3.88 1040

3/16/2004 ECMW-4 0.5 0.02 0.02 0.015 0.015 0.5 4.1 919

5/19/2004 ECMW-4 0.5 0.02 0.02 0.015 0.015 1.45 4.05 1040

7/13/2004 ECMW-4 0.5 0.02 0.02 0.015 0.015 0.5 4.35 973

9/14/2004 ECMW-4 0.68 0.02 0.02 0.015 0.015 0.5 4.44 943

11/16/2004 ECMW-4 0.5 0.02 0.02 0.015 0.015 0.5 4.26 874

1/25/2005 ECMW-4 0.64 0.02 0.02 0.015 0.015 8.5 4.63 805

5/24/2005 ECMW-4 2.14 0.02 0.02 0.015 0.015 0.997 4.77 1020

10/18/2005 ECMW-4 0.517 4.06

4/12/2006 ECMW-4 0.5 4.12

11/1/2006 ECMW-4 3.69

5/23/2007 ECMW-4 0.5 0.099 4.13 779

11/6/2007 ECMW-4 0.5 0.5 3.76 1020

5/21/2008 ECMW-4 0.5 0.02 0.017 0.5 3.89 896

11/5/2008 ECMW-4 0.5 0.02 0.015 0.5 3.87 758

4/22/2009 ECMW-4 0.5 0.5 4.17 68.3

10/20/2009 ECMW-4 0.5 0.5 3.62 830

4/13/2010 ECMW-4 0.5 0.02 0.029 0.5 3.75 655

11/2/2010 ECMW-4 0.5 0.01 0.015 0.5 6.57 745

4/27/2011 ECMW-4 1.02 0.5 3.91 845

11/30/2011 ECMW-4 0.5 0.5 3.72 930

5/3/2012 ECMW-4 0.5 0.02 0.01 0.015 0.015 0.5 4.12 865

11/7/2012 ECMW-4 0.5 0.01 0.015 0.015 0.5 6.17 890

5/15/2013 ECMW-4 2.12 0.37 4.03 856

11/5/2013 ECMW-4 2.03 0.02 0.752 4.63 609

6/3/2014 ECMW-4 0.5 0.021 0.0104 0.016 0.0156 0.431 4.5 737

11/4/2014 ECMW-4 1.31 0.02 0.0104 0.015 0.0156 1.29 3.01 772

5/20/2015 ECMW-4 3.5 1.6 3.29 915

11/18/2015 ECMW-4 1.13 0.332 4.04 722

5/24/2016 ECMW-4 0.5 0.021 0.0104 0.016 0.0156 0.666 3.83 843

11/10/2016 ECMW-4 0.5 0.0104 0.014 0.0156 0.0156 0.25 3.75 973

3/21/2017 ECMW-4 0.5 0.25 4.46 954

9/12/2017 ECMW-4 0.5 0.25 3.59 758

6/6/2018 ECMW-4 0.5 0.0125 0.0125 0.0156 0.0156 0.25 3.94 984

9/12/2018 ECMW-4 0.5 0.0125 0.0125 0.0156 0.016 0.25 3.84 979

1/23/2019 ECMW-4 0.27 0.15 3.82 930

7/17/2019 ECMW-4 0.5 0.17 3.73 740

2/19/2020 ECMW-4 0.18 0.011 0.01 0.0068 0.0071 0.14 3.47 181.1

7/19/2020 ECMW-4 0.62 0.01 0.01 0.0069 0.0068 0.15 3.4 171.7

3/2/2021 ECMW-4 0.41 0.11 3.23 890

7/13/2021 ECMW-4 1.3 0.13 3.82 710



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-5 0.005 0.005 0.002 0.002 4.4 441

8/8/2001 ECMW-5 0.5 0.02 0.04 3.54 4.6 657

10/30/2001 ECMW-5 0.5 0.02 0.04 3.27 4.7 526

6/3/2002 ECMW-5 0.5 0.02 0.02 0.02 0.02 3.35 6.3 650

10/30/2002 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.66 5.4 582

12/10/2002 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.26 5.2 489

7/24/2003 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.47 6.85 546

11/19/2003 ECMW-5 0.5 0.02 0.02 0.015 0.015 2.4 4.79 416

1/28/2004 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.19 5.03 476

3/16/2004 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.6 5.13 472

5/19/2004 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.41 5.85 455

7/13/2004 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.75 4.96 511

9/14/2004 ECMW-5 0.59 0.02 0.02 0.015 0.015 3.75 6.7 515

11/16/2004 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.33 5.28 502

1/25/2005 ECMW-5 0.5 0.02 0.02 0.015 0.015 3.18 6.36 461

5/24/2005 ECMW-5 3.62 0.02 0.02 0.015 0.015 3.21 6.42 547

10/19/2005 ECMW-5 3.53 4.96

4/12/2006 ECMW-5 4.39

11/1/2006 ECMW-5 4.42

5/23/2007 ECMW-5 0.5 3.32 5.18 476

11/7/2007 ECMW-5 0.5 4.17 4.64 464

5/21/2008 ECMW-5 0.5 0.02 0.015 4.15 6.45 308

11/12/2008 ECMW-5 0.55 0.02 0.015 7.81 2.4 163

4/22/2009 ECMW-5 0.5 7.58 5.06 133

6/3/2009 ECMW-5 5.92

10/20/2009 ECMW-5 0.5 8.82 4.98 93.4

4/13/2010 ECMW-5 0.5 0.02 0.015 7.96 4.75 105

11/2/2010 ECMW-5 0.5 0.01 0.015 11 5.64 94.7

4/27/2011 ECMW-5 1.08 15 5.03 92.4

11/30/2011 ECMW-5 0.5 19 4.67 94.4

5/3/2012 ECMW-5 0.5 0.02 0.01 0.015 0.015 23.5 5.13 59.6

11/7/2012 ECMW-5 0.5 0.01 0.015 0.015 26.6 6.43 74.6

5/15/2013 ECMW-5 0.5 32.8 5.07 60.7

11/5/2013 ECMW-5 0.56 0.02 34.7 7.23 66.5

6/3/2014 ECMW-5 0.5 0.021 0.0104 0.016 0.0156 38 7.26 65

11/4/2014 ECMW-5 1 0.02 0.0104 0.015 0.0156 43.4 4.13 55.6

5/20/2015 ECMW-5 1.27 44.6 5.27 54.5

11/18/2015 ECMW-5 0.73 27 5.59 61.2

5/24/2016 ECMW-5 0.5 0.021 0.0104 0.016 0.0156 41.9 5.3 49.4

11/10/2016 ECMW-5 0.5 0.0104 0.0104 0.0156 0.0156 47.2 5.6 59

3/21/2017 ECMW-5 0.5 42.9 4.55 54.8

9/12/2017 ECMW-5 9.58 56.3 4.41 43.8

4/12/2018 ECMW-5 3.28 0.0125 0.0125 0.0156 0.0156 56.5 4.68 64.9

9/13/2018 ECMW-5 0.5 0.0125 0.0125 0.0156 0.0156 74.1 4.43 53.2

1/22/2019 ECMW-5 0.12 91 4.27 45

7/17/2019 ECMW-5 0.39 110 4.22 36

2/19/2020 ECMW-5 0.26 0.01 0.01 0.0005 0.0005 140 4.22 40

7/21/2020 ECMW-5 1.5 0.01 0.01 0.0005 0.0005 120 4.2 32

3/2/2021 ECMW-5 2.9 140 3.82 36

7/13/2021 ECMW-5 1.2 140 4.78 29



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-6 0.005 0.005 0.002 0.0026 51.1 24

8/8/2001 ECMW-6 0.5 0.02 0.04 298 4.3 18.3

10/30/2001 ECMW-6 0.5 0.02 0.04 326 4.3 15.7

6/3/2002 ECMW-6 0.5 0.02 0.02 0.02 0.02 459 6.1 12.1

10/30/2002 ECMW-6 0.51 0.02 0.02 0.015 0.015 661 5 8.13

12/10/2002 ECMW-6 0.5 0.02 0.02 0.015 0.015 580 4.6 7.15

7/24/2003 ECMW-6 1.09 0.02 0.02 0.015 0.015 681 7.41 15

11/19/2003 ECMW-6 5.72 0.02 0.02 0.015 0.015 865 4.53 10.7

1/28/2004 ECMW-6 12.3 0.02 0.02 0.015 0.015 835 4.36 17.2

3/16/2004 ECMW-6 13 0.02 0.02 0.015 0.015 826 4.4 17.2

5/19/2004 ECMW-6 21.4 0.02 0.02 0.015 0.015 915 5.04 13.4

7/13/2004 ECMW-6 17.9 0.02 0.02 0.015 0.015 995 4.74 11.7

9/14/2004 ECMW-6 20 0.02 0.02 0.015 0.015 1130 5.51 3.84

11/16/2004 ECMW-6 37.6 0.02 0.02 0.015 0.015 1140 4.59 4.4

1/25/2005 ECMW-6 43.1 0.02 0.02 0.015 0.015 1130 5.36 3.14

5/24/2005 ECMW-6 68.2 0.02 0.02 0.015 0.015 1410 4.57 5.19

10/18/2005 ECMW-6 110 1350 4.43

4/11/2006 ECMW-6 154 1680 4.45

11/1/2006 ECMW-6 170 2390 3.94

5/23/2007 ECMW-6 63.3 3550 6.46 44.9

11/6/2007 ECMW-6 35.7 941 5.15 54.1

5/21/2008 ECMW-6 59.1 0.02 0.015 1130 4.5 23.7

11/5/2008 ECMW-6 103 0.02 0.015 1060 3.89 26.1

4/21/2009 ECMW-6 135 1070 4.47 148

10/20/2009 ECMW-6 181 1330 4.16 24.7

4/13/2010 ECMW-6 92.8 0.02 0.015 1660 4.04 29.2

7/22/2010 ECMW-6 246 0.02 0.015 1940 4.14 42.3

11/2/2010 ECMW-6 311 0.011 0.015 1460 5.71 29.6

4/27/2011 ECMW-6 371 1680 4.3 46.8

6/15/2011 ECMW-6 393 1620 207

11/30/2011 ECMW-6 445 0.01 1970 3.88 60.5

5/3/2012 ECMW-6 344 0.02 0.01 0.032 0.0312 1850 4.28 456

11/7/2012 ECMW-6 620 0.017 0.0185 2520 6.2 112

5/15/2013 ECMW-6 521 3120 4.15 37.7

11/5/2013 ECMW-6 935 0.02 3380 4.49 28.5

6/3/2014 ECMW-6 1110 0.021 0.0104 0.034 0.0339 3560 3.99 28.9

11/4/2014 ECMW-6 1110 0.02 0.0104 0.031 0.036 3550 3.29 33.7

5/20/2015 ECMW-6 2550 2960 3.91 39.8

11/18/2015 ECMW-6 2280 3930 3.96 40.2

5/24/2016 ECMW-6 1390 0.021 0.0104 0.038 0.0379 4120 3.83 30.8

11/10/2016 ECMW-6 1890 0.0104 0.0104 0.0634 0.058 5780 3.71 62.6

3/21/2017 ECMW-6 1680 5160 2.61 119

5/1/2017 ECMW-6 3500 6590 3.79 449

9/12/2017 ECMW-6 895 5710 3.42 49.2

4/12/2018 ECMW-6 1530 0.0125 0.0125 0.0655 0.065 5580 3.55 45.2

9/12/2018 ECMW-6 737 0.0125 0.0125 0.0773 0.0809 6320 3.04 60.6

1/23/2019 ECMW-6 6200 9300 3.71 57

7/17/2019 ECMW-6 6900 9700 3.77 52

2/18/2020 ECMW-6 330 0.012 0.013 0.053 0.053 11000 3.61 59

7/21/2020 ECMW-6 580 0.01 0.01 0.023 0.022 10000 3.57 56

3/2/2021 ECMW-6 690 11000 3.32 69

7/13/2021 ECMW-6 580 11000 4.7 70



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-7 0.005 0.0078 0.0185 0.0221 282 380

8/8/2001 ECMW-7 184 0.02 0.04 336 9.7 316

10/30/2001 ECMW-7 0.5 0.02 0.02 0.04 189 3.5 322

6/3/2002 ECMW-7 190 0.02 0.02 0.015 0.031 361 4.4 363

10/30/2002 ECMW-7 167 0.02 0.02 0.015 0.017 294 4.2 345

12/10/2002 ECMW-7 180 0.02 0.02 0.016 0.015 344 3.7 275

7/24/2003 ECMW-7 95.1 0.02 0.02 0.015 0.015 141 7.05 378

11/19/2003 ECMW-7 124 0.02 0.02 0.015 0.015 152 4.03 476

1/28/2004 ECMW-7 147 0.02 0.02 0.015 0.018 300 3.99 644

3/16/2004 ECMW-7 190 0.02 0.02 0.017 0.018 310 3.98 496

5/19/2004 ECMW-7 204 0.02 0.02 0.015 0.015 337 3.95 524

7/13/2004 ECMW-7 73.4 0.02 0.02 0.015 0.015 150 3.99 498

9/14/2004 ECMW-7 26.5 0.02 0.02 0.015 0.015 75.5 4.45 142

11/16/2004 ECMW-7 219 0.02 0.02 0.015 0.015 370 3.97 428

1/25/2005 ECMW-7 281 0.02 0.02 0.015 0.016 480 4.08 312

5/24/2005 ECMW-7 323 0.02 0.02 0.017 0.022 595 4.21 349

10/18/2005 ECMW-7 14.3 0.015 0.015 91.6 3.9

4/11/2006 ECMW-7 267 0.015 0.017 516 4.36

11/1/2006 ECMW-7 57.4 0.015 105 3.34

5/23/2007 ECMW-7 96 181 4.3 798

11/6/2007 ECMW-7 49.9 85.3 3.58 906

5/21/2008 ECMW-7 55.2 0.02 0.015 153 2.81 936

11/5/2008 ECMW-7 115 0.02 0.015 237 3.4 962

4/21/2009 ECMW-7 77.8 126 4.13 895

10/20/2009 ECMW-7 51.2 49.9 3.55 1090

4/13/2010 ECMW-7 1000 0.02 0.06 1080 3.53 214

7/22/2010 ECMW-7 43.2 0.02 0.015 103 3.67 3490

11/2/2010 ECMW-7 107 0.01 0.015 155 4.92 156

4/27/2011 ECMW-7 1630 2640 4.47 248

6/15/2011 ECMW-7 56.6 227 899

11/30/2011 ECMW-7 132 192 4.18 259

5/3/2012 ECMW-7 132 0.02 0.01 0.015 0.015 161 4.82 761

11/7/2012 ECMW-7 187 0.01 0.015 0.015 153 6.31 692

5/15/2013 ECMW-7 105 141 5.09 930

11/5/2013 ECMW-7 132 0.02 156 5.81 927

6/3/2014 ECMW-7 100 0.021 0.0104 0.016 0.0156 169 5.24 858

11/4/2014 ECMW-7 77 0.02 0.0104 0.015 0.0156 99.6 4.56 816

5/20/2015 ECMW-7 61 63.6 4.06 866

11/18/2015 ECMW-7 66.2 104 5.31 758

5/24/2016 ECMW-7 91.1 0.021 0.0104 0.016 0.0156 135 5.3 740

11/10/2016 ECMW-7 1450 0.0104 0.0104 0.0156 0.0156 2300 4.92 165

3/21/2017 ECMW-7 6950 12100 5.46 134

5/1/2017 ECMW-7 947 1910 5.51 998

9/12/2017 ECMW-7 1060 10400 5.46 184

4/12/2018 ECMW-7 2310 0.0125 0.0125 0.0156 0.0156 542 5.77 983

9/13/2018 ECMW-7 231 0.0125 0.0125 0.0156 0.0156 413 6 222

1/23/2019 ECMW-7 2600 2500 5.24 370

7/17/2019 ECMW-7 3700 2500 5.02 210

2/18/2020 ECMW-7 280 0.01 0.01 0.0029 0.0029 2400 5.02 470

7/21/2020 ECMW-7 250 0.01 0.01 0.0024 0.0025 1800 5.03 390

3/2/2021 ECMW-7 850 2500 4.85 500

7/13/2021 ECMW-7 840 2700 5.34 310



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-8 0.005 0.005 0.0238 0.0234 1010 68.3

10/30/2001 ECMW-8 0.94 0.02 0.04 1030 3.9 81.1

6/3/2002 ECMW-8 551 0.02 0.02 0.02 0.02 1070 5.4 77.8

10/30/2002 ECMW-8 406 0.02 0.02 0.015 0.015 1330 4.4 151

12/10/2002 ECMW-8 220 0.02 0.02 0.015 0.015 1080 4 46.2

7/24/2003 ECMW-8 179 0.02 0.02 0.015 0.015 472 6.04 904

11/19/2003 ECMW-8 206 0.02 0.02 0.015 0.015 464 4.99 738

1/28/2004 ECMW-8 45.7 0.02 0.02 0.015 0.015 142 4.29 854

3/16/2004 ECMW-8 88 0.02 0.02 0.015 0.015 203 4.18 805

5/19/2004 ECMW-8 120 0.02 0.02 0.015 0.015 298 4.07 789

7/13/2004 ECMW-8 120 0.02 0.02 0.015 0.015 354 4.48 767

9/14/2004 ECMW-8 107 0.02 0.02 0.015 0.015 392 3.99 743

11/16/2004 ECMW-8 82.1 0.02 0.02 0.015 0.015 304 4.01 808

1/25/2005 ECMW-8 48.9 0.02 0.02 0.015 0.015 126 4.09 1200

5/24/2005 ECMW-8 79.6 0.02 0.02 0.015 0.015 225 6.12 1220

10/18/2005 ECMW-8 84.8 246 4.03

4/11/2006 ECMW-8 53.5 194 3.78

11/1/2006 ECMW-8 74.5 224 3.44

5/23/2007 ECMW-8 122 0.5 4.11 971

11/6/2007 ECMW-8 96.2 340 3.7 816

5/21/2008 ECMW-8 56.8 0.02 0.015 171 3.42 1000

11/5/2008 ECMW-8 70 0.02 0.015 181 3.61 719

4/21/2009 ECMW-8 53.6 108 4.88 839

10/20/2009 ECMW-8 45.8 116 3.79 937

4/13/2010 ECMW-8 62.1 0.02 0.015 52.2 4.56 737

11/2/2010 ECMW-8 63.4 0.01 0.015 163 6.35 860

4/27/2011 ECMW-8 1980 3310 3.85 106

6/29/2011 ECMW-8 175 350

11/30/2011 ECMW-8 120 401 3.44 727

5/3/2012 ECMW-8 122 0.02 0.01 0.015 0.0159 296 3.97 754

11/7/2012 ECMW-8 193 0.02 0.01 0.015 0.0166 429 5.99 814

5/15/2013 ECMW-8 172 551 3.97 614

11/5/2013 ECMW-8 150 584 4.06 642

6/3/2014 ECMW-8 157 0.021 0.0104 0.016 0.0156 712 4.33 516

11/4/2014 ECMW-8 198 0.02 0.0104 0.015 0.0156 697 3.09 466

5/20/2015 ECMW-8 158 791 4.56 470

11/18/2015 ECMW-8 143 751 3.7 431

5/24/2016 ECMW-8 2020 0.021 0.0104 0.065 0.065 4060 3.61 81

8/4/2016 ECMW-8 2270 0.021 0.0104 0.065 0.0686 4310 3.74 83.6

11/10/2016 ECMW-8 1020 0.0104 0.0104 0.0313 0.0341 1830 3.61 270

3/21/2017 ECMW-8 877 2210 3.61 157

5/1/2017 ECMW-8 1320 2430 3.7 1400

9/12/2017 ECMW-8 654 3490 3.5 83.4

4/12/2018 ECMW-8 626 0.0125 0.0125 0.0676 0.0689 2890 3.64 128

9/13/2018 ECMW-8 556 0.0125 0.0125 0.0636 0.0156 2790 3.95 145

1/24/2019 ECMW-8 4100 4800 3.85 150

7/17/2019 ECMW-8 4500 4600 3.74 110

2/18/2020 ECMW-8 2000 0.01 0.01 0.037 0.037 5400 3.62 140

7/21/2020 ECMW-8 590 0.01 0.01 0.021 0.021 4700 3.58 110

3/2/2021 ECMW-8 99 5300 2.19 150

7/13/2021 ECMW-8 810 5400 3.76 110



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/14/1996 ECMW-9 0.005 0.005 0.002 0.004 37.3 621

6/27/2001 ECMW-9 0.5 0.02 0.04 28.8 5.4 520

10/30/2001 ECMW-9 0.5 0.02 0.04 26.7 5.5 514

6/3/2002 ECMW-9 0.5 0.02 0.02 0.02 0.02 24.4 6 639

10/30/2002 ECMW-9 18.8 0.02 0.02 0.015 0.015 59 6 655

12/10/2002 ECMW-9 0.7 0.02 0.02 0.015 0.015 28.1 5.2 556

7/24/2003 ECMW-9 0.5 0.02 0.02 0.015 0.015 28.4 7.05 547

11/19/2003 ECMW-9 0.5 0.02 0.02 0.015 0.015 28 5.72 532

1/28/2004 ECMW-9 0.5 0.02 0.02 0.015 0.015 29.2 5.53 575

3/16/2004 ECMW-9 0.5 0.02 0.02 0.015 0.015 30.6 5.88 528

5/19/2004 ECMW-9 0.5 0.02 0.02 0.015 0.015 27.4 5.47 517

7/13/2004 ECMW-9 0.5 0.02 0.02 0.015 0.015 24.6 6.87 588

9/14/2004 ECMW-9 1.14 0.02 0.02 0.015 0.015 25.3 5.04 548

11/16/2004 ECMW-9 0.7 0.02 0.02 0.015 0.015 24 5.67 549

1/25/2005 ECMW-9 0.5 0.02 0.02 0.015 0.015 26.3 5.57 518

5/24/2005 ECMW-9 0.5 0.02 0.02 0.015 0.018 27.4 5.77 600

10/18/2005 ECMW-9 29.9 5.64

4/11/2006 ECMW-9 29.5 5.83

11/1/2006 ECMW-9 40.2 5

5/23/2007 ECMW-9 2.91 32.8 5.57 420

11/6/2007 ECMW-9 3.59 30.6 4.94 642

5/21/2008 ECMW-9 0.5 0.02 0.015 31.7 6.04 522

11/5/2008 ECMW-9 0.5 0.02 0.015 23.7 4.41 391

4/21/2009 ECMW-9 0.5 28 5.91 501

10/20/2009 ECMW-9 2.31 21 5.41 505

4/13/2010 ECMW-9 0.5 0.02 0.015 16.8 5.44 462

11/2/2010 ECMW-9 0.5 0.01 0.015 20 7.04 684

4/27/2011 ECMW-9 2.96 32.1 5.74 542

11/30/2011 ECMW-9 0.7 28.5 5.37 650

5/3/2012 ECMW-9 0.5 0.02 0.01 0.015 0.015 25.5 5.71 520

11/7/2012 ECMW-9 0.68 0.02 0.01 0.015 0.015 32.5 6.5 568

5/15/2013 ECMW-9 0.5 30.1 5.68 514

11/5/2013 ECMW-9 17 53.9 5.51 545

6/3/2014 ECMW-9 3.23 0.021 0.0104 0.016 0.0156 35.6 5.47 525

11/4/2014 ECMW-9 4.61 0.02 0.0104 0.015 0.0156 37.6 4.81 484

5/20/2015 ECMW-9 4.13 31.9 5.52 540

11/18/2015 ECMW-9 2.36 32.7 5.36 526

5/24/2016 ECMW-9 0.888 0.021 0.0104 0.016 0.0156 29.1 5.32 581

11/10/2016 ECMW-9 4.08 0.0104 0.0104 0.0156 0.0156 29.1 5.87 616

3/21/2017 ECMW-9 1.5 32 6.17 531

9/12/2017 ECMW-9 0.5 27.3 5.05 463

4/11/2018 ECMW-9 0.5 0.0125 0.0125 0.0156 0.0156 26.9 5.48 589

9/12/2018 ECMW-9 0.5 0.0125 0.0125 0.0156 0.0156 27.6 5.43 675

1/24/2019 ECMW-9 0.11 31 5.65 670

7/17/2019 ECMW-9 < 0.1 28 4.86 640

2/18/2020 ECMW-9 0.28 0.01 0.01 0.0005 0.0005 28 5.22 670

7/21/2020 ECMW-9 0.64 0.01 0.01 0.0005 0.0005 25 4.87 570

3/2/2021 ECMW-9 0.32 26 4.16 650

7/13/2021 ECMW-9 3.4 23 5.32 580



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-10 0.005 0.005 0.0039 0.0052 257 89

6/27/2001 ECMW-10 0.5 0.025 0.04 156 4.4 100

10/30/2001 ECMW-10 0.5 0.04 0.04 153 3.9 134

6/3/2002 ECMW-10 0.5 0.02 0.02 0.02 0.02 138 5.3 84.9

10/30/2002 ECMW-10 1.84 0.02 0.02 0.015 0.015 137 5.6 140

12/10/2002 ECMW-10 0.5 0.02 0.02 0.015 0.015 70.4 4.5 52.2

7/24/2003 ECMW-10 0.5 0.02 0.02 0.015 0.015 118 5.56 108

11/19/2003 ECMW-10 0.5 0.02 0.02 0.015 0.015 119 4.38 104

1/28/2004 ECMW-10 0.5 0.02 0.02 0.015 0.015 126 4.6 129

3/16/2004 ECMW-10 0.5 0.02 0.02 0.015 0.015 135 5.01 128

5/18/2004 ECMW-10 0.5 0.02 0.02 0.015 0.015 123 5.07 139

7/13/2004 ECMW-10 0.5 0.02 0.02 0.015 0.015 114 4.54 112

9/14/2004 ECMW-10 0.77 0.02 0.02 0.015 0.015 123 4.7 137

11/16/2004 ECMW-10 0.5 0.02 0.02 0.015 0.015 94.4 4.79 71.1

1/25/2005 ECMW-10 0.5 0.02 0.02 0.015 0.015 115 4.63 114

5/25/2005 ECMW-10 1.45 0.02 0.02 0.015 0.015 120 4.93 142

10/18/2005 ECMW-10 97.7 4.3

4/11/2006 ECMW-10 0.015 97.5 4.4

11/1/2006 ECMW-10 71 3.83

5/23/2007 ECMW-10 0.79 79.9 4.18 109

11/6/2007 ECMW-10 0.5 65.9 3.97 121

5/21/2008 ECMW-10 0.5 0.02 0.015 69.2 5.11 153

11/5/2008 ECMW-10 0.5 0.02 0.015 40.9 4.06 105

4/21/2009 ECMW-10 12.7 48.9 4.58 155

6/3/2009 ECMW-10 0.5 6.35

10/20/2009 ECMW-10 0.5 53.5 4.57 136

4/13/2010 ECMW-10 0.8 0.02 0.015 44.7 4.08 170

11/2/2010 ECMW-10 0.5 0.01 0.015 41.9 6.42 164

4/27/2011 ECMW-10 3.18 54.1 4.3 166

11/30/2011 ECMW-10 0.5 49.2 3.97 94.8

5/3/2012 ECMW-10 0.5 0.02 0.01 0.015 0.015 38.4 4.39 158

11/7/2012 ECMW-10 0.5 0.01 0.015 0.015 44.4 6.13 152

5/15/2013 ECMW-10 0.5 42.1 4.44 163

11/5/2013 ECMW-10 0.5 0.02 47.8 4.91 153

6/3/2014 ECMW-10 2.2 0.021 0.0104 0.016 0.0156 50.6 4.93 136

11/4/2014 ECMW-10 0.5 0.02 0.0104 0.015 0.0156 39.8 3.07 172

5/20/2015 ECMW-10 1.91 50 4.65 148

11/18/2015 ECMW-10 0.5 61.2 4.22 99.9

5/25/2016 ECMW-10 0.5 0.021 0.0104 0.016 0.0156 51.2 3.99 134

11/10/2016 ECMW-10 0.5 0.0104 0.0104 0.0156 0.0156 44.1 4.25 141

3/21/2017 ECMW-10 0.5 43.5 4.65 170

9/12/2017 ECMW-10 0.601 47.2 4.26 140

4/11/2018 ECMW-10 0.5 0.0125 0.0125 0.0156 0.0156 43.3 3.88 152

9/13/2018 ECMW-10 1.15 0.0125 0.0125 0.0156 0.0654 47.4 4.45 181

1/24/2019 ECMW-10 0.21 76 4.93 98

7/16/2019 ECMW-10 < 0.1 69 3.87 71

2/17/2020 ECMW-10 0.11 0.01 0.01 0.0005 0.0005 64 5 97

7/20/2020 ECMW-10 0.11 0.01 0.01 0.0005 0.0005 63 3.73 62

3/1/2021 ECMW-10 0.11 65 3.27 92

7/14/2021 ECMW-10 0.1 68 4.06 71



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-11 0.005 0.005 0.002 0.002 22.1 578

8/8/2001 ECMW-11 4.21 0.02 0.04 7.99 4.3 611

10/30/2001 ECMW-11 0.5 0.02 0.04 21.9 4 334

6/3/2002 ECMW-11 0.5 0.02 0.02 0.02 0.02 6.46 5.4 565

10/30/2002 ECMW-11 18 0.02 0.02 0.015 0.015 9.22 4.8 362

12/10/2002 ECMW-11 10.73 0.02 0.02 0.015 0.015 6.12 4.5 414

7/24/2003 ECMW-11 25.6 0.02 0.02 0.015 0.015 6.68 6.66 278

11/19/2003 ECMW-11 12 0.02 0.02 0.015 0.015 6.26 4.61 289

1/28/2004 ECMW-11 19.6 0.02 0.02 0.015 0.015 6.72 5.04 303

3/16/2004 ECMW-11 15 0.02 0.02 0.015 0.015 9.63 5 262

5/18/2004 ECMW-11 19.9 0.02 0.02 0.015 0.015 13.5 5.17 228

7/13/2004 ECMW-11 17.4 0.02 0.02 0.015 0.015 13.6 4.53 222

9/14/2004 ECMW-11 14.5 0.02 0.02 0.015 0.015 9.85 4.61 247

11/17/2004 ECMW-11 19.1 0.02 0.02 0.015 0.015 11.1 4.86 209

1/25/2005 ECMW-11 4.64

5/25/2005 ECMW-11 20.6 0.02 0.02 0.015 0.015 1.12 5.05 3.58

10/18/2005 ECMW-11 10.6 2.02 4.42

4/11/2006 ECMW-11 10.9 6.01 4.63

11/1/2006 ECMW-11 4.88 1.43 4.06

5/23/2007 ECMW-11 25.4 29.2 4.23 137

11/6/2007 ECMW-11 8.01 9.75 3.94 223

5/21/2008 ECMW-11 19.5 0.02 0.015 18.9 5.26 208

11/5/2008 ECMW-11 18.4 0.02 0.015 16.9 4.34 98.6

4/21/2009 ECMW-11 0.5 14 4.09 119

6/3/2009 ECMW-11 17.7 6.1

10/20/2009 ECMW-11 18.2 9.44 4.28 125

4/13/2010 ECMW-11 32.6 0.02 0.015 7.78 4.32 135

11/2/2010 ECMW-11 3.17 0.01 0.015 4.52 5.67 325

4/27/2011 ECMW-11 47 15.8 4.57 146

11/30/2011 ECMW-11 2.19 3.56 4.11 318

5/3/2012 ECMW-11 14.5 0.02 0.01 0.015 0.015 29.4 4.73 95.6

11/7/2012 ECMW-11 33.2 0.02 0.01 0.015 0.015 23.8 5.92 161

5/15/2013 ECMW-11 17 45.4 4.58 98

11/5/2013 ECMW-11 0.5 30.5 4.48 125

6/3/2014 ECMW-11 26 0.021 0.0104 0.016 0.0156 30.7 4.18 105

11/4/2014 ECMW-11 13.9 0.02 0.0104 0.015 0.0156 30.5 3.08 117

5/20/2015 ECMW-11 3.12 28.8 4.19 134

11/18/2015 ECMW-11 39 35.7 4.13 93.4

5/25/2016 ECMW-11 5.86 0.021 0.0104 0.016 0.0156 19.5 4.04 233

11/10/2016 ECMW-11 3.86 0.0104 0.0104 0.0156 0.0156 18.3 4.42 245

3/21/2017 ECMW-11 5.87 16.7 4.07 268

9/12/2017 ECMW-11 4.08 16 4.03 266

4/10/2018 ECMW-11 6.15 0.0125 0.0125 0.0156 0.0156 14.7 5.37 246

9/13/2018 ECMW-11 4.76 0.0125 0.0125 0.0156 0.0156 29.9 4.34 202

1/24/2019 ECMW-11 18 36 4.3 190

7/16/2019 ECMW-11 11 31 3.93 180

2/17/2020 ECMW-11 10 0.01 0.01 0.0005 0.0005 32 4.19 160

7/20/2020 ECMW-11 9.3 0.01 0.01 0.0054 0.0005 22 3.55 170

3/1/2021 ECMW-11 0.1 31 2.75 150

7/14/2021 ECMW-11 9.8 35 4.2 170



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-12 0.005 0.005 0.002 0.002 0.2 9.6

6/27/2001 ECMW-12 2.2 0.02 0.04 0.5 5.9 13

6/4/2002 ECMW-12 1.4 0.02 0.02 0.02 0.02 0.5 6 4.85

10/30/2002 ECMW-12 4.2 0.02 0.02 0.015 0.015 0.5 6.1 21.6

12/10/2002 ECMW-12 2.3 0.02 0.02 0.015 0.015 0.5 5.8 12.5

7/24/2003 ECMW-12 1.74 0.02 0.02 0.015 0.015 0.5 4.76 18.7

11/19/2003 ECMW-12 1.83 0.02 0.02 0.015 0.015 0.5 5.79 30.6

1/28/2004 ECMW-12 1.87 0.02 0.02 0.015 0.015 0.5 6.44 6.76

3/16/2004 ECMW-12 2.2 0.02 0.02 0.015 0.015 0.5 5.96 4.04

5/19/2004 ECMW-12 1.94 0.02 0.02 0.015 0.015 0.5 5.8 5.11

7/13/2004 ECMW-12 1.2 0.02 0.02 0.015 0.015 0.5 6.78 7.18

9/15/2004 ECMW-12 2.38 0.02 0.02 0.015 0.015 0.5 5.8 23

11/16/2004 ECMW-12 1.55 0.02 0.02 0.015 0.015 0.5 5.73 18.5

1/26/2005 ECMW-12 1.98 0.02 0.02 0.015 0.015 0.5 5.91 4.88

5/25/2005 ECMW-12 1.02 0.02 0.02 0.015 0.015 0.5 5.96 11.2

10/20/2005 ECMW-12 1.06 5.3

4/11/2006 ECMW-12 1.58 6.12

11/1/2006 ECMW-12 1.37 5.3

5/23/2007 ECMW-12 5.66

11/6/2007 ECMW-12 5.11

5/21/2008 ECMW-12 1.67 0.02 0.015 0.5 7.53 7.14

11/7/2008 ECMW-12 1.17 0.02 0.015 0.5 5.75 8.74

4/21/2009 ECMW-12 6.52

10/21/2009 ECMW-12 7.08

4/13/2010 ECMW-12 5.56 0.02 0.015 0.5 5.95 2.14

11/3/2010 ECMW-12 1.44 0.01 0.015 0.5 6.64 21.5

4/27/2011 ECMW-12 5.67

5/3/2012 ECMW-12 1.81 0.02 0.01 0.015 0.015 0.5 6.02 17

11/7/2012 ECMW-12 3.55 0.02 0.01 0.015 0.015 0.5 6.49 21.5

5/15/2013 ECMW-12 6.02

11/4/2013 ECMW-12 5.84

6/3/2014 ECMW-12 3.11 0.021 0.0104 0.016 0.0156 0.334 5.56 5.04

11/4/2014 ECMW-12 2.15 0.02 0.0104 0.015 0.0156 0.25 4.53 20.6

5/22/2015 ECMW-12 6.02

11/18/2015 ECMW-12 5.73

5/25/2016 ECMW-12 2.24 0.021 0.0104 0.016 0.0156 0.25 5.58 17

11/10/2016 ECMW-12 2.22 0.0104 0.0104 0.0156 0.0156 0.25 5.18 33

3/22/2017 ECMW-12 5.9

9/13/2017 ECMW-12 5.97

6/6/2018 ECMW-12 1.05 0.0125 0.0125 0.0156 0.0156 0.25 5.86 16.5

9/13/2018 ECMW-12 1.74 0.0125 0.0125 0.0156 0.0156 1.33 5.66 34.6

1/21/2019 ECMW-12 5.41

7/16/2019 ECMW-12 5.58

2/17/2020 ECMW-12 2.2 0.01 0.01 0.0005 0.0005 0.05 5.63 3.5

7/20/2020 ECMW-12 2.1 0.01 0.01 0.0005 0.0005 0.05 5.06 14

3/1/2021 ECMW-12 3.24

7/14/2021 ECMW-12 5.65



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-13 0.005 0.005 0.002 0.002 0.2 809

6/5/2001 ECMW-13 0.5 0.02 0.04 0.5 5.6 538

10/30/2001 ECMW-13 0.5 0.02 0.04 0.5 5.3 606

6/4/2002 ECMW-13 0.5 0.02 0.02 0.02 0.02 0.5 5.7 372

10/30/2002 ECMW-13 1.28 0.02 0.02 0.015 0.015 0.5 6.1 538

12/10/2002 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 5.5 598

7/23/2003 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 6.05 358

11/19/2003 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.62 4.91 310

1/28/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 5.02 565

3/16/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 5.19 550

5/18/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 5.27 296

7/13/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 6.02 510

9/14/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 5.03 416

11/16/2004 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.5 4.83 250

1/26/2005 ECMW-13 0.5 0.02 0.02 0.015 0.015 0.72 4.86 564

5/25/2005 ECMW-13 0.54 0.02 0.02 0.015 0.015 0.5 5.07 302

10/19/2005 ECMW-13 4.19

4/12/2006 ECMW-13 4.97

11/2/2006 ECMW-13 4.71

5/23/2007 ECMW-13 4.97

11/7/2007 ECMW-13 4.64

5/21/2008 ECMW-13 0.5 0.02 0.015 0.5 5.85 399

11/7/2008 ECMW-13 0.5 0.02 0.015 0.5 5.01 346

4/21/2009 ECMW-13 4.77

10/21/2009 ECMW-13 0.5 4.63

4/14/2010 ECMW-13 0.5 0.02 0.015 0.5 4.75 470

11/3/2010 ECMW-13 0.5 0.01 0.015 6.44 589

12/21/2010 ECMW-13 

4/26/2011 ECMW-13 4.68

11/30/2011 ECMW-13 

5/2/2012 ECMW-13 0.5 0.02 0.01 0.015 0.015 0.5 5.23 505

11/6/2012 ECMW-13 0.5 0.02 0.01 0.015 0.015 0.5 6.25 593

5/15/2013 ECMW-13 5.19

11/4/2013 ECMW-13 4.83

6/4/2014 ECMW-13 0.5 0.021 0.0104 0.016 0.0156 0.255 5.33 374

11/5/2014 ECMW-13 0.5 0.02 0.0104 0.015 0.015 0.25 4.03 425

5/22/2015 ECMW-13 5.2

11/18/2015 ECMW-13 4.68

5/25/2016 ECMW-13 0.5 0.021 0.0104 0.016 0.016 0.25 4.39 529

11/9/2016 ECMW-13 0.5 0.0104 0.0104 0.0156 0.0156 0.25 5.06 439

3/22/2017 ECMW-13 4.8

9/13/2017 ECMW-13 5.04

4/11/2018 ECMW-13 0.5 0.0125 0.0125 0.0156 0.0156 0.25 4.57 364

9/12/2018 ECMW-13 0.5 0.0125 0.0125 0.0156 0.0156 0.25 4.56 496

1/22/2019 ECMW-13 4.54

7/15/2019 ECMW-13 4.93

2/17/2020 ECMW-13 0.1 0.01 0.01 0.0005 0.0005 0.05 4.49 260

7/21/2020 ECMW-13 0.27 0.01 0.01 0.0005 0.00061 0.05 4.83 180

3/2/2021 ECMW-13 4.84

7/14/2021 ECMW-13 5.54



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-14 0.005 0.005 0.002 0.002 11.9 139

8/8/2001 ECMW-14 0.5 0.02 0.04 75 4.3 175

10/30/2001 ECMW-14 0.5 0.02 0.04 25.2 4.5 211

6/4/2002 ECMW-14 0.5 0.02 0.02 0.02 0.02 26.5 5.6 187

10/30/2002 ECMW-14 5.32 0.02 0.02 0.015 0.015 17 6.3 288

12/10/2002 ECMW-14 0.5 0.02 0.02 0.015 0.015 23.4 5.3 230

7/23/2003 ECMW-14 0.5 0.02 0.02 0.015 0.015 23.1 4.62 221

11/19/2003 ECMW-14 0.5 0.02 0.02 0.015 0.015 16.1 4.92 227

1/28/2004 ECMW-14 0.5 0.02 0.02 0.015 0.028 24.5 5.19 5.41

3/16/2004 ECMW-14 0.5 0.02 0.02 0.015 0.015 33.4 5.34 211

5/18/2004 ECMW-14 0.5 0.02 0.02 0.015 0.015 32.6 5.23 234

7/13/2004 ECMW-14 0.5 0.02 0.02 0.015 0.015 45.7 5.05 226

9/14/2004 ECMW-14 0.5 0.02 0.02 0.015 0.015 57.7 4.72 232

11/16/2004 ECMW-14 0.5 0.02 0.02 0.015 0.015 21.7 4.88 168

1/26/2005 ECMW-14 0.5 0.02 0.02 0.015 0.015 62.4 4.89 204

5/25/2005 ECMW-14 0.5 0.02 0.02 0.015 0.015 31 5.06 204

10/19/2005 ECMW-14 36 4.96

4/12/2006 ECMW-14 48.2 4.72

11/2/2006 ECMW-14 13.6 4.15

5/23/2007 ECMW-14 0.5 25.5 4.6 233

11/7/2007 ECMW-14 0.5 12.6 4.24 229

5/21/2008 ECMW-14 0.5 0.02 0.015 22.5 5.69 224

11/5/2008 ECMW-14 0.5 0.02 0.015 11.1 4.35 137

4/21/2009 ECMW-14 0.72 13.2 4.36 200

12/16/2009 ECMW-14 0.5 15.7 5.53 212

4/14/2010 ECMW-14 0.5 0.02 0.015 24.3 4.54 166

12/21/2010 ECMW-14 0.5 0.01 0.015 12.7 5.68 152

4/26/2011 ECMW-14 0.5 10.7 5.04 159

11/30/2011 ECMW-14 0.5 8.09 4.5 156

5/2/2012 ECMW-14 0.5 0.01 0.015 0.015 17.4 5.2 139

11/6/2012 ECMW-14 0.5 0.01 0.015 0.015 8.03 6.25 140

5/15/2013 ECMW-14 0.5 0.02 6.17 5.2 108

11/5/2013 ECMW-14 7.52 0.02 6.92 5.46 91.6

6/4/2014 ECMW-14 0.5 0.021 0.0104 0.016 0.0156 4.31 5.73 54.2

11/5/2014 ECMW-14 0.5 0.02 0.0104 0.015 0.0156 5.12 4.09 98.3

9/8/2015 ECMW-14 0.5 9.58 4.89 77.8

11/18/2015 ECMW-14 0.63 17.2 5.15 45.6

7/6/2016 ECMW-14 0.5 0.021 0.0104 0.016 0.0156 8.76 4.93 91.2

11/9/2016 ECMW-14 0.5 0.0104 0.0104 0.0156 0.0156 4.4 5.37 116

3/21/2017 ECMW-14 0.782 5.3 5.43 102

9/12/2017 ECMW-14 0.5 2.76 4.62 123

6/6/2018 ECMW-14 0.5 0.0125 0.0125 0.0156 0.0156 5.98 4.91 136

9/12/2018 ECMW-14 0.5 0.0125 0.0125 0.0156 0.0156 4.8 4.71 143

1/21/2019 ECMW-14 

7/16/2019 ECMW-14 0.52 4 4.19 130

2/19/2020 ECMW-14 0.4 0.01 0.01 0.0005 0.0005 5.3 4.35 180

7/22/2020 ECMW-14 0.26 0.01 0.01 0.0079 0.00051 2 4.41 140

3/3/2021 ECMW-14 0.47 0.056 4.03 14

7/15/2021 ECMW-14 0.36 0.41 4.91 140

Flooded



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-15 0.005 0.005 0.002 0.002 34.5 4.4

8/8/2001 ECMW-15 0.5 0.02 0.04 19.1 4.3 7.8

10/30/2001 ECMW-15 0.5 0.02 0.04 12.6 4.3 10.2

6/4/2002 ECMW-15 0.5 0.02 0.02 0.02 0.02 10.7 5.4 11.1

10/30/2002 ECMW-15 1.16 0.02 0.02 0.015 0.015 18.2 5.4 9.22

12/10/2002 ECMW-15 0.5 0.02 0.02 0.015 0.015 12.2 5.8 10.8

7/23/2003 ECMW-15 0.5 0.02 0.02 0.015 0.015 7.63 4.77 12.8

11/19/2003 ECMW-15 0.5 0.02 0.02 0.015 0.015 9.81 4.89 12.6

1/28/2004 ECMW-15 3.96 0.02 0.02 0.015 0.015 4.52 5.56 18.6

3/16/2004 ECMW-15 0.5 0.02 0.02 0.015 0.015 7.66 5.68 13.9

5/18/2004 ECMW-15 0.5 0.02 0.02 0.015 0.015 6.82 5.75 15.2

7/13/2004 ECMW-15 0.5 0.02 0.02 0.015 0.015 9.52 5.39 11

9/14/2004 ECMW-15 0.61 0.02 0.02 0.015 0.015 8.22 4.67 13.2

11/16/2004 ECMW-15 0.5 0.02 0.02 0.015 0.015 7.42 4.92 11.8

1/25/2005 ECMW-15 0.5 0.02 0.02 0.015 0.015 7.62 4.68 11.8

5/25/2005 ECMW-15 0.5 0.02 0.02 0.015 0.015 5.79 4.94 16.1

10/19/2005 ECMW-15 5.63 4.77

4/11/2006 ECMW-15 1.6 4.95

11/2/2006 ECMW-15 2.54 4.17

11/2/2006 ECMW-15 

5/23/2007 ECMW-15 4.43

11/7/2007 ECMW-15 4.06

5/21/2008 ECMW-15 0.5 0.02 0.015 1.52 7.35 15.9

11/5/2008 ECMW-15 0.5 0.02 0.015 2.32 5.18 8.79

4/21/2009 ECMW-15 4.53

10/20/2009 ECMW-15 4.36

4/14/2010 ECMW-15 0.5 0.02 0.015 2.99 4.39 10.7

11/3/2010 ECMW-15 0.5 0.01 0.015 1.9 5.3 13.2

4/26/2011 ECMW-15 4.86

5/2/2012 ECMW-15 0.5 0.02 0.01 0.015 0.015 1.08 4.88 13.9

11/6/2012 ECMW-15 0.5 0.02 0.01 0.015 0.015 1.26 6.22 13

5/15/2013 ECMW-15 6.21

11/4/2013 ECMW-15 4.56

6/4/2014 ECMW-15 0.5 0.021 0.0122 0.016 0.0156 1.74 5.36 12.4

11/5/2014 ECMW-15 0.5 0.02 0.0104 0.015 0.0156 3.07 2.75 9.58

5/22/2015 ECMW-15 4.68

11/18/2015 ECMW-15 5.14

5/25/2016 ECMW-15 0.5 0.021 0.0104 0.016 0.0156 4.52 4.29 9.67

11/9/2016 ECMW-15 0.5 0.0104 0.0104 0.0156 0.0156 4.07 5.04 9.96

3/22/2017 ECMW-15 4.67

9/13/2017 ECMW-15 4.54

4/10/2018 ECMW-15 0.5 0.0125 0.0125 0.0156 0.0156 1.55 5.67 12.6

9/12/2018 ECMW-15 0.5 0.0125 0.0125 0.0156 0.0156 2.21 4.87 15.6

1/21/2019 ECMW-15 4.06

7/16/2019 ECMW-15 4.11

2/19/2020 ECMW-15 0.38 0.01 0.01 0.0005 0.0005 3.6 3.91 15

7/22/2020 ECMW-15 0.17 0.01 0.01 0.0005 0.0005 3.1 3.87 14

3/3/2021 ECMW-15 2.97

7/15/2021 ECMW-15 4.93



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-16 0.005 0.005 0.0034 0.0036 137 4.6

6/5/2001 ECMW-16 4.61 0.02 0.04 134 4.3 5.09

10/30/2001 ECMW-16 0.5 0.02 0.04 58.4 3.9 6.44

6/4/2002 ECMW-16 6.2 0.02 0.02 0.02 0.02 72.5 5 7.19

10/30/2002 ECMW-16 11.6 0.02 0.02 0.015 0.015 72 5 9.21

12/10/2002 ECMW-16 2.99 0.02 0.02 0.015 0.015 89.4 5.9 5.64

7/23/2003 ECMW-16 6.45 0.02 0.02 0.015 0.015 72.3 4.81 7.15

11/19/2003 ECMW-16 8.61 0.02 0.02 0.015 0.015 44.3 4.99 9.78

1/28/2004 ECMW-16 5.66 0.02 0.02 0.015 0.015 59 5.61 9.84

3/16/2004 ECMW-16 8.39 0.02 0.02 0.015 0.015 34.8 5.83 11.2

5/18/2004 ECMW-16 10.4 0.02 0.02 0.015 0.015 31.9 5.95 13.3

7/13/2004 ECMW-16 9.35 0.02 0.02 0.015 0.015 40.2 5.5 7.7

9/14/2004 ECMW-16 8.57 0.02 0.02 0.015 0.015 47.1 4.49 7.83

11/16/2004 ECMW-16 6.49 0.02 0.02 0.015 0.015 38.2 5.08 8.11

1/25/2005 ECMW-16 4.15 0.02 0.02 0.015 0.015 43.1 4.54 8.13

5/25/2005 ECMW-16 7.62 0.02 0.02 0.015 0.015 26.8 4.62 10.2

10/19/2005 ECMW-16 6.28 17 4.66

4/11/2006 ECMW-16 2.01 17 4.79

11/2/2006 ECMW-16 2.16 24.8 4.27

5/23/2007 ECMW-16 2.21 12.8 4.25 14.4

11/7/2007 ECMW-16 1.77 19.6 4.3 12.6

5/21/2008 ECMW-16 3.35 0.02 0.015 14.8 6.08 15.9

11/5/2008 ECMW-16 1.92 0.02 0.015 11.4 6.5 10.4

4/21/2009 ECMW-16 3.25 8.85 4.66 14.5

10/21/2009 ECMW-16 0.88 13.1 4.38 12.1

4/14/2010 ECMW-16 2.38 0.02 0.015 4.73 4.42 15.3

11/3/2010 ECMW-16 0.96 0.01 0.015 19.2 5.98 13.4

4/26/2011 ECMW-16 3.56 7.5 4.5 15.8

11/30/2011 ECMW-16 0.84 11.6 4.12 17.9

5/2/2012 ECMW-16 0.81 0.02 0.01 0.015 10.7 4.66 15.4

11/6/2012 ECMW-16 1.19 0.01 0.015 9.94 6.09 14.6

5/15/2013 ECMW-16 3.91 0.015 12.2 4.79 13

11/5/2013 ECMW-16 1.58 0.02 0.015 10.3 4.6 13.3

6/4/2014 ECMW-16 1.8 0.021 0.0104 0.016 0.0156 10.9 5.07 10.7

11/5/2014 ECMW-16 1.27 0.02 0.0104 0.015 0.0156 9.2 2.64 11.2

5/20/2015 ECMW-16 6.2 8.65 4.54 12.9

11/18/2015 ECMW-16 0.5 8.43 4.64 15.9

5/25/2016 ECMW-16 0.5 0.021 0.0104 0.016 0.0156 10.2 4.28 15.4

11/9/2016 ECMW-16 0.5 0.0104 0.0104 0.0156 0.0156 8.86 5.3 13.6

3/21/2017 ECMW-16 0.5 7.88 4.44 15.3

9/12/2017 ECMW-16 0.5 8.74 4.13 12.1

4/10/2018 ECMW-16 0.5 0.0125 0.0125 0.0156 0.0156 8.13 5.75 15.6

9/12/2018 ECMW-16 0.5 0.0125 0.0125 0.0156 0.0156 8.46 4.22 9.85

1/22/2019 ECMW-16 0.33 12 4.09 18

7/16/2019 ECMW-16 0.33 13 3.94 16

2/17/2020 ECMW-16 0.35 0.01 0.01 0.0005 0.0005 12 4.11 18

7/22/2020 ECMW-16 0.71 0.01 0.01 0.0005 0.0005 14 3.79 20

3/2/2021 ECMW-16 0.25 11 3.05 20

7/15/2021 ECMW-16 0.4 12 4.35 17



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-17 0.005 0.005 0.002 0.002 45 145

6/5/2001 ECMW-17 1.16 0.02 0.04 54.2 4.4 87.7

10/30/2001 ECMW-17 0.5 0.02 0.04 106 4.1 11.5

6/4/2002 ECMW-17 0.5 0.02 0.02 0.02 0.02 83.4 5.1 8.04

10/30/2002 ECMW-17 2.36 0.02 0.02 0.015 0.015 92 5.1 9.53

12/10/2002 ECMW-17 1.22 0.02 0.02 0.015 0.015 101 5.6 28.2

7/23/2003 ECMW-17 0.58 0.02 0.02 0.015 0.015 74.7 4.74 9.31

11/19/2003 ECMW-17 0.55 0.02 0.02 0.015 0.015 77.3 5.28 11.8

1/28/2004 ECMW-17 0.5 0.02 0.02 0.015 0.015 81.3 6.54 42.8

3/16/2004 ECMW-17 8.14 0.02 0.02 0.015 0.015 129 6.62 64

5/18/2004 ECMW-17 8.05 0.02 0.02 0.015 0.015 134 6.73 60.1

7/13/2004 ECMW-17 0.5 0.02 0.02 0.015 0.015 67.6 6.57 6.54

9/14/2004 ECMW-17 1.42 0.02 0.02 0.015 0.015 78.4 4.4 3.14

11/16/2004 ECMW-17 9.55 0.02 0.02 0.015 0.015 219 5.41 54.8

1/26/2005 ECMW-17 1.79 0.02 0.02 0.015 0.015 53.3 4.54 12.2

5/25/2005 ECMW-17 0.5 0.02 0.02 0.015 0.015 56.4 4.86 19.1

10/20/2005 ECMW-17 0.67 48.9 5.74

4/11/2006 ECMW-17 1.15 66.6 3.35

11/2/2006 ECMW-17 4.81 47.6 3.56

5/23/2007 ECMW-17 1.49 58.5 4.19 12.7

11/7/2007 ECMW-17 0.64 83.3 3.7 1.27

5/21/2008 ECMW-17 1.63 0.02 0.015 63.1 4.84 63

11/5/2008 ECMW-17 1.31 0.02 0.015 34.6 3.85 17.5

4/21/2009 ECMW-17 12.2 27.1 4.25 99.9

6/3/2009 ECMW-17 3.04 5.84

10/21/2009 ECMW-17 11.2 14.4 4.68 87.1

4/14/2010 ECMW-17 0.5 0.02 0.015 15.9 4.07 6.73

11/3/2010 ECMW-17 1.94 0.01 0.015 27.2 7.02 13.1

4/26/2011 ECMW-17 10.1 4.03 4.34 40.2

11/30/2011 ECMW-17 2.75 5.95 4.65 36.1

5/2/2012 ECMW-17 2.51 0.02 0.01 0.015 0.015 8.13 4.75 20.9

11/6/2012 ECMW-17 3.82 0.01 0.015 0.015 1.82 6.21 39.2

5/15/2013 ECMW-17 1.41 3.6 4.7 34.5

11/5/2013 ECMW-17 0.5 0.02 1.24 4.77 39.6

6/4/2014 ECMW-17 2.46 0.021 0.0104 0.016 0.0156 7.19 4.62 29.3

11/5/2014 ECMW-17 3.46 0.02 0.0104 0.015 0.0156 7.5 2.73 34.3

5/20/2015 ECMW-17 6.53 10.4 4.1 18.7

11/18/2015 ECMW-17 3.67 14.3 4.04 22.9

5/25/2016 ECMW-17 0.5 0.021 0.0104 0.016 0.0156 14.3 3.96 6.64

11/9/2016 ECMW-17 0.826 0.0104 0.0104 0.0156 0.0156 12.2 6.42 6.86

3/21/2017 ECMW-17 5.16 19.2 4.6 21.2

9/12/2017 ECMW-17 0.865 13.4 4.32 11.3

4/10/2018 ECMW-17 3.5 0.0125 0.0125 0.0156 0.0156 10.2 4.32 20.5

9/12/2018 ECMW-17 1.61 0.0125 0.0125 0.0156 0.0156 6.95 4.03 24.9

1/22/2019 ECMW-17 1.4 12 3.84 19

7/15/2019 ECMW-17 0.22 7.8 3.67 11

2/19/2020 ECMW-17 9.7 0.01 0.01 0.0017 0.0021 16 4.15 35

7/22/2020 ECMW-17 0.1 0.01 0.01 0.0005 0.0005 8.9 2.95 10

3/3/2021 ECMW-17 7 39 4.45 41

7/14/2021 ECMW-17 0.1 11 4.2 9.4



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

3/13/1996 ECMW-18 0.005 0.0194 0.002 0.017 0.4 3.3

10/30/2001 ECMW-18 0.5 0.05 0.04 0.5 5.4 3.74

6/4/2002 ECMW-18 0.5 0.137 0.147 0.02 0.115 0.5 6.2 8.38

10/30/2002 ECMW-18 0.43 0.02 0.02 0.015 0.018 0.5 6.3 3.22

12/10/2002 ECMW-18 0.5 0.02 0.02 0.015 0.015 0.5 6.4 5.01

7/23/2003 ECMW-18 0.5 0.02 0.047 0.015 0.029 113 5.38 115

11/19/2003 ECMW-18 0.5 0.02 0.02 0.015 0.015 0.5 5.9 9.68

1/28/2004 ECMW-18 6.17

3/16/2004 ECMW-18 0.5 0.021 0.027 0.015 0.021 0.5 6.4 7.01

5/19/2004 ECMW-18 0.5 0.02 0.088 0.015 0.063 0.5 6.43 5.63

7/13/2004 ECMW-18 0.5 0.02 0.043 0.015 0.033 0.5 6.05 5.68

9/15/2004 ECMW-18 0.56 0.05 0.12 0.038 0.109 0.5 5.89 3.88

11/17/2004 ECMW-18 0.5 0.02 0.027 0.015 0.015 0.5 5.96 4.61

1/26/2005 ECMW-18 0.5 0.022 0.055 0.015 0.056 0.5 5.9 5.13

5/25/2005 ECMW-18 0.5 0.02 0.032 0.015 0.018 0.5 6.04 5.18

10/19/2005 ECMW-18 0.052 0.02 0.015 0.015 5.82

4/12/2006 ECMW-18 0.065 0.02 0.016 0.015 1.34

11/2/2006 ECMW-18 0.02 0.015 5.23

5/23/2007 ECMW-18 0.98 5.34

11/7/2007 ECMW-18 0.5 5.03

5/21/2008 ECMW-18 0.5 0.028 0.02 0.567 7.82 6.57

11/7/2008 ECMW-18 0.5 0.025 0.032 0.5 5.05 1.52

4/22/2009 ECMW-18 0.5 5.42

10/21/2009 ECMW-18 0.5 7.16

4/14/2010 ECMW-18 0.5 0.02 0.015 0.5 5.5 2.82

11/3/2010 ECMW-18 0.5 0.01 0.015 1 8.22 3.65

4/26/2011 ECMW-18 5.77

6/30/2011 ECMW-18 0.5

11/30/2011 ECMW-18 0.5 5.64

5/2/2012 ECMW-18 0.5 0.02 0.01 0.015 0.5 5.89 2.17

11/6/2012 ECMW-18 0.5 0.01 0.015 0.5 6.61 2.99

5/15/2013 ECMW-18 0.5 0.015 0.328 5.96 6.25

11/5/2013 ECMW-18 9.64 0.02 0.015 0.25 6.28 6.3

6/4/2014 ECMW-18 0.5 0.021 0.0531 0.016 0.0274 0.299 5.82 7.15

11/5/2014 ECMW-18 0.5 0.02 0.0104 0.015 0.0156 0.254 4.71 2.64

5/20/2015 ECMW-18 0.295 5.64 5.63

11/18/2015 ECMW-18 0.25 5.7

5/25/2016 ECMW-18 0.5 0.021 0.0104 0.016 0.0167 0.25 5.33 1.78

11/10/2016 ECMW-18 0.788 0.0104 0.0104 0.0156 0.0248 0.25 6.42 1.29

3/21/2017 ECMW-18 0.25 5.35

9/12/2017 ECMW-18 0.5 0.25 5.11 1.29

4/12/2018 ECMW-18 1.38 0.0125 0.0125 0.0156 0.0156 0.25 5.28 1.58

9/13/2018 ECMW-18 0.5 0.0125 0.0125 0.0156 0.0156 0.25 4.19 1.72

1/22/2019 ECMW-18 0.56 4.39

7/18/2019 ECMW-18 0.21 4.68

2/19/2020 ECMW-18 0.25 0.02 0.019 0.018 0.02 0.46 4.85 3.7

7/21/2020 ECMW-18 0.33 0.019 0.02 0.018 0.02 0.19 4.06 2.5

3/3/2021 ECMW-18 0.3 4.49 3.5

7/15/2021 ECMW-18 0.053 5.53 2.1



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

1/28/2004 ECMW-19 0.64 0.077 0.077 0.045 0.122 0.5 6.73 8.32

3/16/2004 ECMW-19 0.5 0.02 0.02 0.015 0.019 0.5 6.49 6.38

5/19/2004 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 6.19 9.05

7/13/2004 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 6.37 6.85

9/15/2004 ECMW-19 0.54 0.02 0.02 0.015 0.015 0.5 6.23 4.11

11/17/2004 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 6.02 4.63

1/26/2005 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 5.82 3.67

5/25/2005 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 5.88 4.56

10/19/2005 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 6.27

4/12/2006 ECMW-19 0.5 0.02 0.02 0.015 0.015 0.5 6.1

11/2/2006 ECMW-19 0.5 0.02 0.015 0.5 5.51

5/23/2007 ECMW-19 5.18

11/7/2007 ECMW-19 8.17

5/21/2008 ECMW-19 0.5 0.02 0.015 0.5 5.9 3.18

11/7/2008 ECMW-19 0.5 0.02 0.015 0.5 5.66 2.04

4/22/2009 ECMW-19 

10/21/2009 ECMW-19 7.82

4/14/2010 ECMW-19 0.5 0.02 0.015 0.5 5.62 2.46

11/3/2010 ECMW-19 0.5 0.01 0.015 0.5 6.87 2.97

4/26/2011 ECMW-19 5.82

5/2/2012 ECMW-19 0.5 0.02 0.01 0.015 0.015 0.5 5.98 2.31

11/6/2012 ECMW-19 0.5 0.02 0.01 0.015 0.015 0.5 6.68 2.88

5/14/2013 ECMW-19 6.13

11/5/2013 ECMW-19 6.73

6/4/2014 ECMW-19 0.5 0.021 0.0104 0.016 0.0156 0.25 5.92 2.78

11/5/2014 ECMW-19 0.5 0.02 0.0104 0.015 0.0156 0.25 5.05 2.97

5/22/2015 ECMW-19 5.95

11/18/2015 ECMW-19 6.13

5/25/2016 ECMW-19 0.5 0.021 0.0104 0.016 0.0156 0.25 5.06 2.26

11/9/2016 ECMW-19 0.5 0.0104 0.0104 0.0156 0.0156 0.25 6.56 2.25

3/22/2017 ECMW-19 5.52

9/13/2017 ECMW-19 5.55

4/12/2018 ECMW-19 0.752 0.0125 0.0125 0.0156 0.0156 0.25 5.51 3.64

9/13/2018 ECMW-19 1.21 0.0125 0.0125 0.0156 0.0156 5.27 5.07 2.79

1/22/2019 ECMW-19 5.52

7/18/2019 ECMW-19 5.55

2/19/2020 ECMW-19 0.17 0.01 0.01 0.0005 0.0005 0.05 5.34 2.6

7/21/2020 ECMW-19 0.34 0.01 0.01 0.0005 0.00085 0.05 4.85 2.4

3/3/2021 ECMW-19 5.94

7/15/2021 ECMW-19 5.54



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

1/28/2004 ECMW-20 0.5 0.02 0.034 0.015 0.024 0.5 5.93 11.4

3/16/2004 ECMW-20 0.5 0.02 0.02 0.015 0.015 0.5 6.51 15.9

5/19/2004 ECMW-20 0.5 0.02 0.02 0.015 0.015 0.5 6.23 10.6

7/13/2004 ECMW-20 0.5 0.02 0.02 0.015 0.015 0.5 5.8 17.2

9/15/2004 ECMW-20 0.86 0.02 0.02 0.015 0.015 0.5 5.61 17.2

11/17/2004 ECMW-20 0.5 0.02 0.02 0.015 0.015 0.5 5.36 13.5

1/26/2005 ECMW-20 0.5 0.02 0.02 0.015 0.017 0.5 6.02 13.8

5/26/2005 ECMW-20 0.5 0.02 0.02 0.015 0.015 1.86 6.03 7.72

10/20/2005 ECMW-20 0.5 0.02 0.02 0.015 0.015 0.5

4/12/2006 ECMW-20 3.58 0.02 0.02 0.015 0.015 6.29

11/2/2006 ECMW-20 0.5 0.02 0.015 1.21 6.2

5/23/2007 ECMW-20 6.06

11/7/2007 ECMW-20 5.52

5/21/2008 ECMW-20 0.5 0.02 0.015 0.5 8.6 8.94

11/7/2008 ECMW-20 0.5 0.02 0.016 0.5 6.36 7.94

4/22/2009 ECMW-20 6.22

10/21/2009 ECMW-20 0.015 7.37

4/14/2010 ECMW-20 0.5 0.02 0.015 0.5 5.64 10.1

12/21/2010 ECMW-20 0.5 0.01 0.5 5.02 8.95

4/26/2011 ECMW-20 6.03

5/2/2012 ECMW-20 0.5 0.02 0.01 0.015 0.015 0.5 5.96 7.82

11/6/2012 ECMW-20 0.5 0.02 0.01 0.015 0.015 0.5 6.74 9.31

5/14/2013 ECMW-20 5.29

11/5/2013 ECMW-20 6

6/4/2014 ECMW-20 0.5 0.021 0.0104 0.016 0.0156 0.25 5.63 8.17

11/5/2014 ECMW-20 0.5 0.02 0.0104 0.015 0.0156 0.262 3.61 9.87

5/22/2015 ECMW-20 5.61

11/18/2015 ECMW-20 6.08

5/25/2016 ECMW-20 0.5 0.021 0.0104 0.016 0.0156 0.25 5.37 9.46

11/9/2016 ECMW-20 0.5 0.0104 0.0104 0.0156 0.0156 2.31 5.18 4.59

3/22/2017 ECMW-20 5.39

9/13/2017 ECMW-20 5.28

4/12/2018 ECMW-20 1.62 0.0125 0.0125 0.0156 0.0202 5.44 5.28 13.1

9/13/2018 ECMW-20 0.5 0.0125 0.0125 0.0156 0.0156 0.568 4.79 17.4

1/21/2019 ECMW-20 4.98

7/16/2019 ECMW-20 5.15

2/20/2020 ECMW-20 0.12 0.01 0.01 0.0005 0.0013 0.14 5.12 12

7/22/2020 ECMW-20 0.1 0.01 0.01 0.0005 0.002 0.35 3.99 15

3/3/2021 ECMW-20 5.56

7/15/2021 ECMW-20 5.63



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)
Chromium 

(Total) (mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

1/28/2004 ECMW-21 0.5 0.02 0.837 0.015 0.169 1.63 5.56 8.17

3/16/2004 ECMW-21 0.5 0.02 0.028 0.015 0.015 0.54 6.34 3.62

5/19/2004 ECMW-21 0.5 0.02 0.07 0.015 0.029 2.15 6.75 4.59

7/13/2004 ECMW-21 0.5 0.02 0.056 0.015 0.032 2.5 6.39 3.74

9/15/2004 ECMW-21 0.81 0.02 0.029 0.015 0.015 4.65 5.47 4.15

11/17/2004 ECMW-21 0.5 0.02 0.047 0.015 0.015 2.97 5.96 3.14

1/26/2005 ECMW-21 4.06 0.02 0.044 0.015 0.02 3.23 5.37 2.88

5/26/2005 ECMW-21 0.5 0.02 0.265 0.015 0.063 3.17 5.69 3.64

10/20/2005 ECMW-21 0.5 0.02 0.02 0.015 0.015 4.16 4.17

4/12/2006 ECMW-21 0.5 0.02 0.02 0.015 0.015 3.19 3.05

11/2/2006 ECMW-21 0.5 0.02 0.015 2.23

5/23/2007 ECMW-21 5.56

11/7/2007 ECMW-21 5.07

5/21/2008 ECMW-21 0.5 0.02 0.015 1.85 7.81 5.18

11/7/2008 ECMW-21 0.5 0.02 0.015 1.26 5.32 3

4/22/2009 ECMW-21 5.24

10/21/2009 ECMW-21 5.91

4/14/2010 ECMW-21 0.5 0.02 0.015 2.24 4.88 3.7

11/3/2010 ECMW-21 0.5 0.01 0.015 1.8 7.13 6.07

4/26/2011 ECMW-21 5.85

5/2/2012 ECMW-21 0.5 0.02 0.01 0.015 0.015 1.4 5.68 3.94

11/6/2012 ECMW-21 0.5 0.02 0.01 0.015 0.015 1.1 6.48 6.28

5/15/2013 ECMW-21 6.09

11/5/2013 ECMW-21 5.68

6/4/2014 ECMW-21 0.5 0.021 0.0105 0.016 0.0156 1.63 5.22 4.57

11/5/2014 ECMW-21 0.5 0.02 0.0104 0.015 0.0156 1.62 3.81 5.25

5/22/2015 ECMW-21 5.37

11/18/2015 ECMW-21 5.39

5/25/2016 ECMW-21 0.5 0.021 0.0104 0.016 0.0156 2.25 4.88 3.62

11/9/2016 ECMW-21 0.5 0.0104 0.0104 0.0156 0.0156 0.25 6.25 21.4

3/22/2017 ECMW-21 4.72

9/13/2017 ECMW-21 4.18

6/6/2018 ECMW-21 0.5 0.0125 0.0125 0.0156 0.0156 2.45 4.49 3.95

9/13/2018 ECMW-21 0.5 0.0174 0.0174 0.0156 0.0156 2.51 5.76 4.85

1/21/2019 ECMW-21 4.91

7/16/2019 ECMW-21 4.06

2/20/2020 ECMW-21 0.1 0.01 0.01 0.0005 0.00093 2.3 3.83 3.4

7/21/2020 ECMW-21 0.1 0.01 0.01 0.0005 0.0005 2.3 3.95 11

3/3/2021 ECMW-21 4.68

7/14/2021 ECMW-21 4.91



El Dorado Chemical Company

Groundwater Monitoring Well Data
CAO LIS No. 18-085

Annual Groundwater Monitoring Report

Date
Monitoring

Well
Ammonia-N 

(mg/L)

Chromium 
(Dissolved) 

(mg/L)

Chromium 
(Total) 
(mg/L)

Lead 
(Dissolved) 

(mg/L)

Lead 
(Total) 
(mg/L)

Nitrate- N 
(mg/L) pH (s.u.)

Sulfate 
(mg/L)

1/28/2004 ECMW-22 0.61 0.02 0.021 0.015 0.021 0.53 7.68 6.62

3/16/2004 ECMW-22 0.5 0.02 0.02 0.015 0.015 0.66 6.65 2.88

5/18/2004 ECMW-22 0.5 0.02 0.02 0.015 0.015 0.95 6.76 3.74

7/13/2004 ECMW-22 0.5 0.02 0.02 0.015 0.015 0.5 6.74 3.8

9/14/2004 ECMW-22 0.7 0.02 0.02 0.015 0.015 0.5 5.84 2.94

11/16/2004 ECMW-22 0.5 0.02 0.02 0.015 0.015 0.5 6.95 2.51

1/26/2005 ECMW-22 0.5 0.02 0.02 0.015 0.015 1.09 5.79 3.56

5/25/2005 ECMW-22 0.5 0.02 0.02 0.015 0.015 1.12 6.46 3.61

10/19/2005 ECMW-22 0.5 0.02 0.02 0.015 0.056 0.5 6.21

4/11/2006 ECMW-22 0.5 0.02 0.02 0.015 0.015 2.56 6.22

11/2/2006 ECMW-22 0.5 0.02 0.015 5.37

5/23/2007 ECMW-22 5.67

11/7/2007 ECMW-22 5.01 7.6

5/21/2008 ECMW-22 0.5 0.02 0.015 3.65 7.93 4.7

11/5/2008 ECMW-22 0.5 0.02 0.015 1.87 5.06

4/22/2009 ECMW-22 5.8

10/21/2009 ECMW-22 6.15

4/14/2010 ECMW-22 0.5 0.02 0.015 1.13 5.84 7.73

11/3/2010 ECMW-22 0.5 0.01 0.015 1.31 8.15 6.68

4/26/2011 ECMW-22 6.05

5/2/2012 ECMW-22 0.5 0.02 0.01 0.015 0.015 1.15 6.1 4.99

11/6/2012 ECMW-22 0.5 0.02 0.01 0.015 0.015 1.74 6.73 7.01

5/14/2013 ECMW-22 6.19

11/4/2013 ECMW-22 5.64

6/4/2014 ECMW-22 0.5 0.021 0.0104 0.016 0.0156 1.75 5.79 5.05

11/5/2014 ECMW-22 0.61 0.02 0.0104 0.015 0.0156 2.58 4.42 5.66

5/22/2015 ECMW-22 6.28

11/18/2015 ECMW-22 6.07

5/25/2016 ECMW-22 1.25 0.021 0.0104 0.016 0.0156 4.37 5.5 11.8

11/9/2016 ECMW-22 0.5 0.0104 0.0104 0.0156 0.0156 0.53 6.04 5.16

3/22/2017 ECMW-22 5.64

9/13/2017 ECMW-22 5.71

4/10/2018 ECMW-22 0.5 0.0125 0.0125 0.0156 0.0156 0.25 5.61 0.722

9/12/2018 ECMW-22 0.583 0.0125 0.0125 0.0156 0.0156 1.79 5.69 12.8

1/22/2019 ECMW-22 5.43

7/15/2019 ECMW-22 5.37

2/19/2020 ECMW-22 0.18 0.01 0.01 0.0005 0.0005 0.05 5.47 5.6

7/22/2020 ECMW-22 0.12 0.01 0.01 0.0005 0.0005 0.05 4.76 5.5

3/3/2021 ECMW-22 5.88

7/14/2021 ECMW-22 4.75



 
Statistical Analysis 

 
 



One Way Analysis of Variance Thursday, November 11, 2021, 11:10:26 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Nitrate- N (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Thursday, November 11, 2021, 11:10:26 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 3 8.820 3.530 43.400  

ECMW6 52 0 1680.000 1011.250 4072.500  

ECMW7 52 0 259.500 143.250 581.750  

ECMW8 51 0 551.000 225.000 2430.000  

ECMW1050 1 65.900 47.600 116.500  

ECMW1150 2 15.900 7.832 29.350  

ECMW1247 18 0.500 0.292 0.500  

ECMW1350 20 0.500 0.250 0.500  

ECMW1450 1 13.200 5.640 24.850  

ECMW1549 16 4.520 2.265 8.870  

ECMW1649 0 13.000 10.070 39.200  

ECMW1750 1 27.200 10.300 71.150  

ECMW1849 5 0.500 0.251 0.500  

CNTL 144 50 0.500 0.500 1.022  

ECMW4 49 1 0.500 0.271 0.594  

ECMW9 49 0 28.400 26.150 31.800  

ECMW1940 15 0.500 0.250 0.500  

ECMW2040 15 0.500 0.500 0.534  

ECMW2140 15 2.240 1.625 2.740  

ECMW2240 16 1.105 0.500 1.780  

 

H = 755.061 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by 

chance; there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW6 vs ECMW13 687.878 11.912 Yes   

ECMW6 vs ECMW12 686.843 11.766 Yes   

ECMW6 vs ECMW19 683.034 11.143 Yes   

ECMW6 vs ECMW18 680.622 13.192 Yes   

ECMW6 vs ECMW4 657.457 13.041 Yes   

ECMW6 vs ECMW20 638.794 10.421 Yes   

ECMW6 vs CNTL 629.985 14.473 Yes   

ECMW6 vs ECMW22 579.269 9.320 Yes   



ECMW6 vs ECMW21 508.374 8.293 Yes   

ECMW6 vs ECMW15 430.728 7.684 Yes   

ECMW6 vs ECMW14 357.109 7.121 Yes   

ECMW6 vs ECMW11 332.832 6.602 Yes   

ECMW6 vs ECMW5 326.267 6.436 Yes   

ECMW6 vs ECMW16 298.068 5.944 Yes   

ECMW6 vs ECMW17 264.139 5.267 Yes   

ECMW6 vs ECMW9 255.302 5.091 Yes   

ECMW6 vs ECMW10 151.292 3.017 No   

ECMW6 vs ECMW7 61.240 1.240 Do Not Test   

ECMW6 vs ECMW8 45.512 0.917 Do Not Test   

ECMW8 vs ECMW13 642.366 11.084 Yes   

ECMW8 vs ECMW12 641.331 10.948 Yes   

ECMW8 vs ECMW19 637.522 10.367 Yes   

ECMW8 vs ECMW18 635.110 12.255 Yes   

ECMW8 vs ECMW4 611.945 12.082 Yes   

ECMW8 vs ECMW20 593.282 9.648 Yes   

ECMW8 vs CNTL 584.473 13.343 Yes   

ECMW8 vs ECMW22 533.757 8.561 Yes   

ECMW8 vs ECMW21 462.862 7.527 Yes   

ECMW8 vs ECMW15 385.216 6.846 Yes   

ECMW8 vs ECMW14 311.597 6.184 Yes   

ECMW8 vs ECMW11 287.320 5.673 Yes   

ECMW8 vs ECMW5 280.755 5.513 Yes   

ECMW8 vs ECMW16 252.556 5.013 Yes   

ECMW8 vs ECMW17 218.627 4.339 Yes   

ECMW8 vs ECMW9 209.791 4.164 Yes   

ECMW8 vs ECMW10 105.780 2.099 Do Not Test   

ECMW8 vs ECMW7 15.729 0.317 Do Not Test   

ECMW7 vs ECMW13 626.637 10.852 Yes   

ECMW7 vs ECMW12 625.602 10.717 Yes   

ECMW7 vs ECMW19 621.794 10.144 Yes   

ECMW7 vs ECMW18 619.381 12.005 Yes   

ECMW7 vs ECMW4 596.216 11.826 Yes   

ECMW7 vs ECMW20 577.554 9.422 Yes   

ECMW7 vs CNTL 568.744 13.066 Yes   

ECMW7 vs ECMW22 518.029 8.335 Yes   

ECMW7 vs ECMW21 447.134 7.294 Yes   

ECMW7 vs ECMW15 369.487 6.591 Yes   

ECMW7 vs ECMW14 295.868 5.900 Yes   

ECMW7 vs ECMW11 271.591 5.387 Yes   

ECMW7 vs ECMW5 265.026 5.228 Yes   

ECMW7 vs ECMW16 236.827 4.723 Yes   

ECMW7 vs ECMW17 202.899 4.046 Yes   

ECMW7 vs ECMW9 194.062 3.870 Yes   

ECMW7 vs ECMW10 90.052 1.796 Do Not Test   

ECMW10 vs ECMW13 536.585 9.190 Yes   

ECMW10 vs ECMW12 535.550 9.076 Yes   

ECMW10 vs ECMW19 531.742 8.590 Yes   

ECMW10 vs ECMW18 529.329 10.119 Yes   

ECMW10 vs ECMW4 506.165 9.896 Yes   

ECMW10 vs ECMW20 487.502 7.875 Yes   

ECMW10 vs CNTL 478.692 10.786 Yes   

ECMW10 vs ECMW22 427.977 6.820 Yes   

ECMW10 vs ECMW21 357.082 5.768 Yes   

ECMW10 vs ECMW15 279.435 4.927 Yes   



ECMW10 vs ECMW14 205.816 4.045 Yes   

ECMW10 vs ECMW11 181.540 3.549 No   

ECMW10 vs ECMW5 174.974 3.403 Do Not Test   

ECMW10 vs ECMW16 146.776 2.884 Do Not Test   

ECMW10 vs ECMW17 112.847 2.218 Do Not Test   

ECMW10 vs ECMW9 104.010 2.044 Do Not Test   

ECMW9 vs ECMW13 432.575 7.409 Yes   

ECMW9 vs ECMW12 431.540 7.313 Yes   

ECMW9 vs ECMW19 427.732 6.910 Yes   

ECMW9 vs ECMW18 425.319 8.131 Yes   

ECMW9 vs ECMW4 402.154 7.862 Yes   

ECMW9 vs ECMW20 383.492 6.195 Yes   

ECMW9 vs CNTL 374.682 8.443 Yes   

ECMW9 vs ECMW22 323.967 5.163 Yes   

ECMW9 vs ECMW21 253.072 4.088 Yes   

ECMW9 vs ECMW15 175.425 3.093 No   

ECMW9 vs ECMW14 101.806 2.001 Do Not Test   

ECMW9 vs ECMW11 77.529 1.516 Do Not Test   

ECMW9 vs ECMW5 70.964 1.380 Do Not Test   

ECMW9 vs ECMW16 42.765 0.840 Do Not Test   

ECMW9 vs ECMW17 8.837 0.174 Do Not Test   

ECMW17 vs ECMW13 423.738 7.257 Yes   

ECMW17 vs ECMW12 422.703 7.163 Yes   

ECMW17 vs ECMW19 418.895 6.767 Yes   

ECMW17 vs ECMW18 416.482 7.962 Yes   

ECMW17 vs ECMW4 393.318 7.690 Yes   

ECMW17 vs ECMW20 374.655 6.052 Yes   

ECMW17 vs CNTL 365.846 8.244 Yes   

ECMW17 vs ECMW22 315.130 5.022 Yes   

ECMW17 vs ECMW21 244.235 3.945 Yes   

ECMW17 vs ECMW15 166.588 2.937 Do Not Test   

ECMW17 vs ECMW14 92.969 1.827 Do Not Test   

ECMW17 vs ECMW11 68.693 1.343 Do Not Test   

ECMW17 vs ECMW5 62.127 1.208 Do Not Test   

ECMW17 vs ECMW16 33.929 0.667 Do Not Test   

ECMW16 vs ECMW13 389.810 6.676 Yes   

ECMW16 vs ECMW12 388.775 6.588 Yes   

ECMW16 vs ECMW19 384.967 6.219 Yes   

ECMW16 vs ECMW18 382.554 7.313 Yes   

ECMW16 vs ECMW4 359.389 7.026 Yes   

ECMW16 vs ECMW20 340.727 5.504 Yes   

ECMW16 vs CNTL 331.917 7.479 Yes   

ECMW16 vs ECMW22 281.202 4.481 Yes   

ECMW16 vs ECMW21 210.307 3.397 No   

ECMW16 vs ECMW15 132.660 2.339 Do Not Test   

ECMW16 vs ECMW14 59.041 1.160 Do Not Test   

ECMW16 vs ECMW11 34.764 0.680 Do Not Test   

ECMW16 vs ECMW5 28.199 0.548 Do Not Test   

ECMW5 vs ECMW13 361.611 6.144 Yes   

ECMW5 vs ECMW12 360.576 6.063 Yes   

ECMW5 vs ECMW19 356.768 5.722 Yes   

ECMW5 vs ECMW18 354.355 6.707 Yes   

ECMW5 vs ECMW4 331.190 6.408 Yes   

ECMW5 vs ECMW20 312.528 5.013 Yes   

ECMW5 vs CNTL 303.718 6.750 Yes   

ECMW5 vs ECMW22 253.003 4.004 Yes   



ECMW5 vs ECMW21 182.108 2.921 Do Not Test   

ECMW5 vs ECMW15 104.461 1.826 Do Not Test   

ECMW5 vs ECMW14 30.842 0.600 Do Not Test   

ECMW5 vs ECMW11 6.565 0.127 Do Not Test   

ECMW11 vs ECMW13 355.046 6.057 Yes   

ECMW11 vs ECMW12 354.011 5.976 Yes   

ECMW11 vs ECMW19 350.202 5.637 Yes   

ECMW11 vs ECMW18 347.790 6.616 Yes   

ECMW11 vs ECMW4 324.625 6.314 Yes   

ECMW11 vs ECMW20 305.962 4.925 Yes   

ECMW11 vs CNTL 297.153 6.650 Yes   

ECMW11 vs ECMW22 246.438 3.914 Yes   

ECMW11 vs ECMW21 175.543 2.826 Do Not Test   

ECMW11 vs ECMW15 97.896 1.719 Do Not Test   

ECMW11 vs ECMW14 24.277 0.475 Do Not Test   

ECMW14 vs ECMW13 330.769 5.665 Yes   

ECMW14 vs ECMW12 329.734 5.588 Yes   

ECMW14 vs ECMW19 325.926 5.265 Yes   

ECMW14 vs ECMW18 323.513 6.184 Yes   

ECMW14 vs ECMW4 300.348 5.872 Yes   

ECMW14 vs ECMW20 281.686 4.550 Yes   

ECMW14 vs CNTL 272.876 6.149 Yes   

ECMW14 vs ECMW22 222.161 3.540 No   

ECMW14 vs ECMW21 151.266 2.444 Do Not Test   

ECMW14 vs ECMW15 73.619 1.298 Do Not Test   

ECMW15 vs ECMW13 257.150 4.047 Yes   

ECMW15 vs ECMW12 256.115 3.995 Yes   

ECMW15 vs ECMW19 252.307 3.778 Yes   

ECMW15 vs ECMW18 249.894 4.308 Yes   

ECMW15 vs ECMW4 226.729 3.981 Yes   

ECMW15 vs ECMW20 208.067 3.116 No   

ECMW15 vs CNTL 199.257 3.910 Do Not Test   

ECMW15 vs ECMW22 148.542 2.198 Do Not Test   

ECMW15 vs ECMW21 77.647 1.163 Do Not Test   

ECMW21 vs ECMW13 179.503 2.632 No   

ECMW21 vs ECMW12 178.468 2.596 Do Not Test   

ECMW21 vs ECMW19 174.660 2.452 Do Not Test   

ECMW21 vs ECMW18 172.247 2.731 Do Not Test   

ECMW21 vs ECMW4 149.082 2.400 Do Not Test   

ECMW21 vs ECMW20 130.420 1.831 Do Not Test   

ECMW21 vs CNTL 121.610 2.146 Do Not Test   

ECMW21 vs ECMW22 70.895 0.985 Do Not Test   

ECMW22 vs ECMW13 108.608 1.575 Do Not Test   

ECMW22 vs ECMW12 107.573 1.548 Do Not Test   

ECMW22 vs ECMW19 103.765 1.442 Do Not Test   

ECMW22 vs ECMW18 101.352 1.586 Do Not Test   

ECMW22 vs ECMW4 78.188 1.242 Do Not Test   

ECMW22 vs ECMW20 59.525 0.827 Do Not Test   

ECMW22 vs CNTL 50.715 0.880 Do Not Test   

CNTL vs ECMW13 57.893 1.096 Do Not Test   

CNTL vs ECMW12 56.858 1.063 Do Not Test   

CNTL vs ECMW19 53.050 0.936 Do Not Test   

CNTL vs ECMW18 50.637 1.101 Do Not Test   

CNTL vs ECMW4 27.472 0.615 Do Not Test   

CNTL vs ECMW20 8.810 0.155 Do Not Test   

ECMW20 vs ECMW13 49.083 0.720 Do Not Test   



ECMW20 vs ECMW12 48.048 0.699 Do Not Test   

ECMW20 vs ECMW19 44.240 0.621 Do Not Test   

ECMW20 vs ECMW18 41.827 0.663 Do Not Test   

ECMW20 vs ECMW4 18.662 0.300 Do Not Test   

ECMW4 vs ECMW13 30.421 0.519 Do Not Test   

ECMW4 vs ECMW12 29.386 0.496 Do Not Test   

ECMW4 vs ECMW19 25.577 0.412 Do Not Test   

ECMW4 vs ECMW18 23.165 0.441 Do Not Test   

ECMW18 vs ECMW13 7.256 0.122 Do Not Test   

ECMW18 vs ECMW12 6.221 0.103 Do Not Test   

ECMW18 vs ECMW19 2.413 0.0382 Do Not Test   

ECMW19 vs ECMW13 4.843 0.0710 Do Not Test   

ECMW19 vs ECMW12 3.808 0.0554 Do Not Test   

ECMW12 vs ECMW13 1.035 0.0158 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



 
One Way Analysis of Variance Thursday, November 11, 2021, 11:09:55 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Ammonia-N (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Thursday, November 11, 2021, 11:09:55 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 5 0.500 0.500 0.575  

ECMW6 52 1 246.000 35.700 895.000  

ECMW7 52 1 147.000 77.000 281.000  

ECMW8 51 1 153.500 81.475 599.000  

ECMW1050 4 0.500 0.500 0.525  

ECMW1150 2 11.500 4.790 18.925  

ECMW1247 16 1.870 1.440 2.220  

ECMW1350 21 0.500 0.500 0.500  

ECMW1450 5 0.500 0.500 0.500  

ECMW1549 20 0.500 0.500 0.500  

ECMW1649 1 1.965 0.500 6.065  

ECMW1750 1 1.490 0.565 3.745  

ECMW1849 18 0.500 0.500 0.500  

CNTL 144 57 0.500 0.500 0.500  

ECMW4 49 4 0.500 0.500 0.630  

ECMW9 49 4 0.500 0.500 2.335  

ECMW1940 15 0.500 0.500 0.500  

ECMW2040 15 0.500 0.500 0.500  

ECMW2140 15 0.500 0.500 0.500  

ECMW2240 15 0.500 0.500 0.500  

 

H = 543.283 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by 

chance; there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW8 vs ECMW13 505.589 9.035 Yes   

ECMW8 vs ECMW21 501.310 8.537 Yes   

ECMW8 vs ECMW18 497.249 9.073 Yes   

ECMW8 vs ECMW14 492.352 9.994 Yes   

ECMW8 vs ECMW15 492.244 8.796 Yes   

ECMW8 vs ECMW20 489.210 8.330 Yes   

ECMW8 vs ECMW19 486.830 8.290 Yes   



ECMW8 vs CNTL 485.669 11.415 Yes   

ECMW8 vs ECMW22 479.150 8.159 Yes   

ECMW8 vs ECMW10 467.808 9.551 Yes   

ECMW8 vs ECMW4 448.630 9.107 Yes   

ECMW8 vs ECMW5 440.119 8.934 Yes   

ECMW8 vs ECMW9 387.230 7.860 Yes   

ECMW8 vs ECMW16 281.757 5.816 Yes   

ECMW8 vs ECMW17 272.014 5.644 Yes   

ECMW8 vs ECMW12 200.362 3.656 Yes   

ECMW8 vs ECMW11 143.924 2.971 No   

ECMW8 vs ECMW6 42.830 0.898 Do Not Test   

ECMW8 vs ECMW7 7.555 0.158 Do Not Test   

ECMW7 vs ECMW13 498.033 8.932 Yes   

ECMW7 vs ECMW21 493.755 8.435 Yes   

ECMW7 vs ECMW18 489.694 8.969 Yes   

ECMW7 vs ECMW14 484.797 9.887 Yes   

ECMW7 vs ECMW15 484.688 8.693 Yes   

ECMW7 vs ECMW20 481.655 8.229 Yes   

ECMW7 vs ECMW19 479.275 8.188 Yes   

ECMW7 vs CNTL 478.114 11.308 Yes   

ECMW7 vs ECMW22 471.595 8.057 Yes   

ECMW7 vs ECMW10 460.253 9.441 Yes   

ECMW7 vs ECMW4 441.075 8.995 Yes   

ECMW7 vs ECMW5 432.563 8.822 Yes   

ECMW7 vs ECMW9 379.675 7.743 Yes   

ECMW7 vs ECMW16 274.202 5.687 Yes   

ECMW7 vs ECMW17 264.458 5.514 Yes   

ECMW7 vs ECMW12 192.807 3.531 No   

ECMW7 vs ECMW11 136.368 2.828 Do Not Test   

ECMW7 vs ECMW6 35.275 0.743 Do Not Test   

ECMW6 vs ECMW13 462.759 8.299 Yes   

ECMW6 vs ECMW21 458.480 7.833 Yes   

ECMW6 vs ECMW18 454.419 8.323 Yes   

ECMW6 vs ECMW14 449.522 9.168 Yes   

ECMW6 vs ECMW15 449.414 8.060 Yes   

ECMW6 vs ECMW20 446.380 7.626 Yes   

ECMW6 vs ECMW19 444.000 7.585 Yes   

ECMW6 vs CNTL 442.839 10.474 Yes   

ECMW6 vs ECMW22 436.320 7.454 Yes   

ECMW6 vs ECMW10 424.978 8.718 Yes   

ECMW6 vs ECMW4 405.800 8.276 Yes   

ECMW6 vs ECMW5 397.289 8.102 Yes   

ECMW6 vs ECMW9 344.400 7.024 Yes   

ECMW6 vs ECMW16 238.927 4.956 Yes   

ECMW6 vs ECMW17 229.184 4.779 Yes   

ECMW6 vs ECMW12 157.532 2.885 Do Not Test   

ECMW6 vs ECMW11 101.094 2.097 Do Not Test   

ECMW11 vs ECMW13 361.665 6.414 Yes   

ECMW11 vs ECMW21 357.386 6.044 Yes   

ECMW11 vs ECMW18 353.326 6.396 Yes   

ECMW11 vs ECMW14 348.428 7.004 Yes   

ECMW11 vs ECMW15 348.320 6.177 Yes   

ECMW11 vs ECMW20 345.286 5.839 Yes   

ECMW11 vs ECMW19 342.906 5.799 Yes   

ECMW11 vs CNTL 341.745 7.928 Yes   

ECMW11 vs ECMW22 335.226 5.669 Yes   



ECMW11 vs ECMW10 323.885 6.548 Yes   

ECMW11 vs ECMW4 304.706 6.125 Yes   

ECMW11 vs ECMW5 296.195 5.954 Yes   

ECMW11 vs ECMW9 243.306 4.891 Yes   

ECMW11 vs ECMW16 137.833 2.817 No   

ECMW11 vs ECMW17 128.090 2.631 Do Not Test   

ECMW11 vs ECMW12 56.439 1.022 Do Not Test   

ECMW12 vs ECMW13 305.226 4.928 Yes   

ECMW12 vs ECMW21 300.948 4.670 Yes   

ECMW12 vs ECMW18 296.887 4.875 Yes   

ECMW12 vs ECMW14 291.990 5.218 Yes   

ECMW12 vs ECMW15 291.882 4.713 Yes   

ECMW12 vs ECMW20 288.848 4.482 Yes   

ECMW12 vs ECMW19 286.468 4.445 Yes   

ECMW12 vs CNTL 285.307 5.689 Yes   

ECMW12 vs ECMW22 278.788 4.326 Yes   

ECMW12 vs ECMW10 267.446 4.801 Yes   

ECMW12 vs ECMW4 248.268 4.437 Yes   

ECMW12 vs ECMW5 239.757 4.285 Yes   

ECMW12 vs ECMW9 186.868 3.339 No   

ECMW12 vs ECMW16 81.395 1.473 Do Not Test   

ECMW12 vs ECMW17 71.651 1.302 Do Not Test   

ECMW17 vs ECMW13 233.575 4.158 Yes   

ECMW17 vs ECMW21 229.296 3.891 Yes   

ECMW17 vs ECMW18 225.236 4.094 Yes   

ECMW17 vs ECMW14 220.339 4.451 Yes   

ECMW17 vs ECMW15 220.230 3.921 Yes   

ECMW17 vs ECMW20 217.196 3.686 Yes   

ECMW17 vs ECMW19 214.816 3.646 No   

ECMW17 vs CNTL 213.655 4.989 Do Not Test   

ECMW17 vs ECMW22 207.136 3.515 Do Not Test   

ECMW17 vs ECMW10 195.795 3.978 Do Not Test   

ECMW17 vs ECMW4 176.616 3.568 Do Not Test   

ECMW17 vs ECMW5 168.105 3.396 Do Not Test   

ECMW17 vs ECMW9 115.216 2.328 Do Not Test   

ECMW17 vs ECMW16 9.743 0.200 Do Not Test   

ECMW16 vs ECMW13 223.832 3.970 Yes   

ECMW16 vs ECMW21 219.553 3.713 Yes   

ECMW16 vs ECMW18 215.492 3.901 Yes   

ECMW16 vs ECMW14 210.595 4.233 Yes   

ECMW16 vs ECMW15 210.487 3.733 Yes   

ECMW16 vs ECMW20 207.453 3.508 No   

ECMW16 vs ECMW19 205.073 3.468 Do Not Test   

ECMW16 vs CNTL 203.912 4.731 Do Not Test   

ECMW16 vs ECMW22 197.393 3.338 Do Not Test   

ECMW16 vs ECMW10 186.051 3.761 Do Not Test   

ECMW16 vs ECMW4 166.873 3.354 Do Not Test   

ECMW16 vs ECMW5 158.362 3.183 Do Not Test   

ECMW16 vs ECMW9 105.473 2.120 Do Not Test   

ECMW9 vs ECMW13 118.359 2.073 No   

ECMW9 vs ECMW21 114.080 1.908 Do Not Test   

ECMW9 vs ECMW18 110.019 1.966 Do Not Test   

ECMW9 vs ECMW14 105.122 2.080 Do Not Test   

ECMW9 vs ECMW15 105.014 1.839 Do Not Test   

ECMW9 vs ECMW20 101.980 1.705 Do Not Test   

ECMW9 vs ECMW19 99.600 1.665 Do Not Test   



ECMW9 vs CNTL 98.439 2.236 Do Not Test   

ECMW9 vs ECMW22 91.920 1.537 Do Not Test   

ECMW9 vs ECMW10 80.578 1.603 Do Not Test   

ECMW9 vs ECMW4 61.400 1.215 Do Not Test   

ECMW9 vs ECMW5 52.889 1.046 Do Not Test   

ECMW5 vs ECMW13 65.470 1.147 Do Not Test   

ECMW5 vs ECMW21 61.191 1.023 Do Not Test   

ECMW5 vs ECMW18 57.130 1.021 Do Not Test   

ECMW5 vs ECMW14 52.233 1.033 Do Not Test   

ECMW5 vs ECMW15 52.125 0.913 Do Not Test   

ECMW5 vs ECMW20 49.091 0.821 Do Not Test   

ECMW5 vs ECMW19 46.711 0.781 Do Not Test   

ECMW5 vs CNTL 45.550 1.035 Do Not Test   

ECMW5 vs ECMW22 39.031 0.653 Do Not Test   

ECMW5 vs ECMW10 27.689 0.551 Do Not Test   

ECMW5 vs ECMW4 8.511 0.168 Do Not Test   

ECMW4 vs ECMW13 56.959 0.998 Do Not Test   

ECMW4 vs ECMW21 52.680 0.881 Do Not Test   

ECMW4 vs ECMW18 48.619 0.869 Do Not Test   

ECMW4 vs ECMW14 43.722 0.865 Do Not Test   

ECMW4 vs ECMW15 43.614 0.764 Do Not Test   

ECMW4 vs ECMW20 40.580 0.679 Do Not Test   

ECMW4 vs ECMW19 38.200 0.639 Do Not Test   

ECMW4 vs CNTL 37.039 0.841 Do Not Test   

ECMW4 vs ECMW22 30.520 0.510 Do Not Test   

ECMW4 vs ECMW10 19.178 0.382 Do Not Test   

ECMW10 vs ECMW13 37.780 0.665 Do Not Test   

ECMW10 vs ECMW21 33.502 0.562 Do Not Test   

ECMW10 vs ECMW18 29.441 0.528 Do Not Test   

ECMW10 vs ECMW14 24.544 0.488 Do Not Test   

ECMW10 vs ECMW15 24.436 0.430 Do Not Test   

ECMW10 vs ECMW20 21.402 0.359 Do Not Test   

ECMW10 vs ECMW19 19.022 0.319 Do Not Test   

ECMW10 vs CNTL 17.861 0.409 Do Not Test   

ECMW10 vs ECMW22 11.342 0.190 Do Not Test   

ECMW22 vs ECMW13 26.439 0.404 Do Not Test   

ECMW22 vs ECMW21 22.160 0.327 Do Not Test   

ECMW22 vs ECMW18 18.099 0.281 Do Not Test   

ECMW22 vs ECMW14 13.202 0.221 Do Not Test   

ECMW22 vs ECMW15 13.094 0.200 Do Not Test   

ECMW22 vs ECMW20 10.060 0.148 Do Not Test   

ECMW22 vs ECMW19 7.680 0.113 Do Not Test   

ECMW22 vs CNTL 6.519 0.120 Do Not Test   

CNTL vs ECMW13 19.920 0.387 Do Not Test   

CNTL vs ECMW21 15.641 0.287 Do Not Test   

CNTL vs ECMW18 11.580 0.231 Do Not Test   

CNTL vs ECMW14 6.683 0.152 Do Not Test   

CNTL vs ECMW15 6.575 0.128 Do Not Test   

CNTL vs ECMW20 3.541 0.0651 Do Not Test   

CNTL vs ECMW19 1.161 0.0213 Do Not Test   

ECMW19 vs ECMW13 18.759 0.287 Do Not Test   

ECMW19 vs ECMW21 14.480 0.214 Do Not Test   

ECMW19 vs ECMW18 10.419 0.162 Do Not Test   

ECMW19 vs ECMW14 5.522 0.0923 Do Not Test   

ECMW19 vs ECMW15 5.414 0.0827 Do Not Test   

ECMW19 vs ECMW20 2.380 0.0351 Do Not Test   



ECMW20 vs ECMW13 16.379 0.250 Do Not Test   

ECMW20 vs ECMW21 12.100 0.178 Do Not Test   

ECMW20 vs ECMW18 8.039 0.125 Do Not Test   

ECMW20 vs ECMW14 3.142 0.0525 Do Not Test   

ECMW20 vs ECMW15 3.034 0.0464 Do Not Test   

ECMW15 vs ECMW13 13.345 0.212 Do Not Test   

ECMW15 vs ECMW21 9.066 0.139 Do Not Test   

ECMW15 vs ECMW18 5.006 0.0808 Do Not Test   

ECMW15 vs ECMW14 0.108 0.00190 Do Not Test   

ECMW14 vs ECMW13 13.236 0.232 Do Not Test   

ECMW14 vs ECMW21 8.958 0.150 Do Not Test   

ECMW14 vs ECMW18 4.897 0.0875 Do Not Test   

ECMW18 vs ECMW13 8.339 0.135 Do Not Test   

ECMW18 vs ECMW21 4.061 0.0630 Do Not Test   

ECMW21 vs ECMW13 4.279 0.0654 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

  



Chromium Dissolved 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:53:39 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Chromium (Dissolved) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:53:39 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 26 0.0200 0.0144 0.0200  

ECMW6 52 28 0.0200 0.0144 0.0200  

ECMW7 52 27 0.0200 0.0163 0.0200  

ECMW8 51 26 0.0200 0.0163 0.0200  

ECMW1051 27 0.0200 0.0144 0.0200  

ECMW1150 27 0.0200 0.0125 0.0200  

ECMW1247 23 0.0200 0.0144 0.0200  

ECMW1350 26 0.0200 0.0144 0.0200  

ECMW1450 26 0.0200 0.0144 0.0200  

ECMW1549 25 0.0200 0.0144 0.0200  

ECMW1649 25 0.0200 0.0144 0.0200  

ECMW1750 26 0.0200 0.0144 0.0200  

ECMW1849 24 0.0200 0.0200 0.0210  

CNTL 144 71 0.0200 0.0163 0.0200  

ECMW4 50 26 0.0200 0.0144 0.0200  

ECMW9 49 25 0.0200 0.0144 0.0200  

ECMW1940 20 0.0200 0.0144 0.0200  

ECMW2040 20 0.0200 0.0144 0.0200  

ECMW2140 20 0.0200 0.0181 0.0200  

ECMW2240 20 0.0200 0.0144 0.0200  

 

H = 6.676 with 19 degrees of freedom.  (P = 0.996) 

 

The differences in the median values among the treatment groups are not great enough to exclude the possibility that 

the difference is due to random sampling variability; there is not a statistically significant difference    (P = 0.996) 

 

  

 

  



Chromium Total 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:53:56 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Chromium (Total) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:53:56 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 20 0.0200 0.0104 0.0200  

ECMW6 52 21 0.0200 0.0104 0.0200  

ECMW7 52 21 0.0200 0.0104 0.0200  

ECMW8 51 21 0.0200 0.0104 0.0200  

ECMW1051 21 0.0200 0.0104 0.0200  

ECMW1150 21 0.0200 0.0104 0.0200  

ECMW1247 18 0.0200 0.0104 0.0200  

ECMW1350 20 0.0200 0.0104 0.0200  

ECMW1450 20 0.0200 0.0104 0.0200  

ECMW1549 19 0.0200 0.0104 0.0200  

ECMW1649 19 0.0200 0.0104 0.0200  

ECMW1750 20 0.0200 0.0104 0.0200  

ECMW1849 18 0.0200 0.0125 0.0430  

CNTL 144 54 0.0200 0.0104 0.0200  

ECMW4 50 20 0.0200 0.0104 0.0200  

ECMW9 49 19 0.0200 0.0104 0.0200  

ECMW1940 15 0.0200 0.0104 0.0200  

ECMW2040 15 0.0200 0.0104 0.0200  

ECMW2140 15 0.0200 0.0104 0.0365  

ECMW2240 15 0.0200 0.0104 0.0200  

 

H = 17.224 with 19 degrees of freedom.  (P = 0.575) 

 

The differences in the median values among the treatment groups are not great enough to exclude the possibility that 

the difference is due to random sampling variability; there is not a statistically significant difference    (P = 0.575) 

 

  

 

 

  



DO % 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:54:45 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Dissolved Oxygen (D.O.) (%)  

 

Normality Test (Shapiro-Wilk) Passed (P = 0.364) 

 

Equal Variance Test: Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:54:45 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 48 29.760 20.120 39.400  

ECMW6 52 50 36.520 18.800 54.240  

ECMW7 52 50 29.845 17.900 41.790  

ECMW8 51 49 30.370 15.500 45.240  

ECMW1051 49 21.605 19.410 23.800  

ECMW1150 48 19.020 18.840 19.200  

ECMW1247 45 17.220 10.000 24.440  

ECMW1350 48 21.755 17.400 26.110  

ECMW1450 49 26.500 26.500 26.500  

ECMW1549 47 26.630 24.760 28.500  

ECMW1649 47 20.770 18.800 22.740  

ECMW1750 48 23.445 13.500 33.390  

ECMW1849 47 38.015 27.730 48.300  

CNTL 144 138 38.175 15.275 45.065  

ECMW4 50 48 29.480 26.700 32.260  

ECMW9 49 47 32.190 23.600 40.780  

ECMW1940 38 27.685 17.200 38.170  

ECMW2040 38 22.190 9.900 34.480  

ECMW2140 38 34.995 31.290 38.700  

ECMW2240 38 23.560 15.600 31.520  

 

H = 9.730 with 19 degrees of freedom.  (P = 0.959) 

 

The differences in the median values among the treatment groups are not great enough to exclude the possibility that 

the difference is due to random sampling variability; there is not a statistically significant difference    (P = 0.959) 

 

  

 

  



DO mg/L 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:55:00 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: D.O. (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:55:00 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 33 2.120 0.560 4.665  

ECMW6 52 35 1.600 0.450 4.380  

ECMW7 52 35 1.400 0.345 4.445  

ECMW8 51 34 1.750 0.360 4.575  

ECMW1051 33 1.975 1.703 4.088  

ECMW1150 33 1.940 1.140 3.790  

ECMW1247 31 1.530 0.758 4.223  

ECMW1350 34 1.925 1.347 3.280  

ECMW1450 33 2.100 1.250 3.620  

ECMW1549 33 1.985 0.612 3.785  

ECMW1649 32 1.900 0.415 3.285  

ECMW1750 34 2.760 1.043 3.742  

ECMW1849 32 3.410 2.015 5.330  

CNTL 144 96 3.005 1.115 4.622  

ECMW4 50 32 3.390 2.425 5.108  

ECMW9 49 32 2.960 1.580 4.685  

ECMW1940 24 1.415 0.545 3.145  

ECMW2040 26 2.260 0.850 3.710  

ECMW2140 24 4.640 3.305 5.520  

ECMW2240 24 1.580 0.480 3.325  

 

H = 35.187 with 19 degrees of freedom.  (P = 0.013) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = 0.013) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW21 vs ECMW16 140.472 3.843 Yes   

ECMW21 vs ECMW19 134.656 3.630 No   

ECMW21 vs ECMW7 124.561 3.408 Do Not Test   

ECMW21 vs ECMW22 123.656 3.333 Do Not Test   

ECMW21 vs ECMW15 120.750 3.255 Do Not Test   

ECMW21 vs ECMW8 120.384 3.294 Do Not Test   



ECMW21 vs ECMW6 119.384 3.266 Do Not Test   

ECMW21 vs ECMW12 111.188 2.997 Do Not Test   

ECMW21 vs ECMW11 108.678 2.973 Do Not Test   

ECMW21 vs ECMW13 108.125 2.914 Do Not Test   

ECMW21 vs ECMW14 104.825 2.868 Do Not Test   

ECMW21 vs ECMW20 100.353 2.613 Do Not Test   

ECMW21 vs ECMW5 97.267 2.661 Do Not Test   

ECMW21 vs ECMW10 84.115 2.333 Do Not Test   

ECMW21 vs CNTL 83.854 2.768 Do Not Test   

ECMW21 vs ECMW17 83.594 2.253 Do Not Test   

ECMW21 vs ECMW9 73.031 1.998 Do Not Test   

ECMW21 vs ECMW18 48.855 1.337 Do Not Test   

ECMW21 vs ECMW4 39.115 1.085 Do Not Test   

ECMW4 vs ECMW16 101.358 2.856 No   

ECMW4 vs ECMW19 95.542 2.650 Do Not Test   

ECMW4 vs ECMW7 85.446 2.408 Do Not Test   

ECMW4 vs ECMW22 84.542 2.345 Do Not Test   

ECMW4 vs ECMW15 81.635 2.264 Do Not Test   

ECMW4 vs ECMW8 81.270 2.290 Do Not Test   

ECMW4 vs ECMW6 80.270 2.262 Do Not Test   

ECMW4 vs ECMW12 72.073 1.999 Do Not Test   

ECMW4 vs ECMW11 69.564 1.960 Do Not Test   

ECMW4 vs ECMW13 69.010 1.914 Do Not Test   

ECMW4 vs ECMW14 65.711 1.852 Do Not Test   

ECMW4 vs ECMW20 61.238 1.638 Do Not Test   

ECMW4 vs ECMW5 58.152 1.639 Do Not Test   

ECMW4 vs ECMW10 45.000 1.287 Do Not Test   

ECMW4 vs CNTL 44.740 1.543 Do Not Test   

ECMW4 vs ECMW17 44.479 1.234 Do Not Test   

ECMW4 vs ECMW9 33.917 0.956 Do Not Test   

ECMW4 vs ECMW18 9.740 0.274 Do Not Test   

ECMW18 vs ECMW16 91.618 2.546 Do Not Test   

ECMW18 vs ECMW19 85.801 2.348 Do Not Test   

ECMW18 vs ECMW7 75.706 2.103 Do Not Test   

ECMW18 vs ECMW22 74.801 2.047 Do Not Test   

ECMW18 vs ECMW15 71.895 1.967 Do Not Test   

ECMW18 vs ECMW8 71.529 1.987 Do Not Test   

ECMW18 vs ECMW6 70.529 1.960 Do Not Test   

ECMW18 vs ECMW12 62.333 1.705 Do Not Test   

ECMW18 vs ECMW11 59.824 1.662 Do Not Test   

ECMW18 vs ECMW13 59.270 1.622 Do Not Test   

ECMW18 vs ECMW14 55.971 1.555 Do Not Test   

ECMW18 vs ECMW20 51.498 1.360 Do Not Test   

ECMW18 vs ECMW5 48.412 1.345 Do Not Test   

ECMW18 vs ECMW10 35.260 0.994 Do Not Test   

ECMW18 vs CNTL 34.999 1.182 Do Not Test   

ECMW18 vs ECMW17 34.739 0.950 Do Not Test   

ECMW18 vs ECMW9 24.176 0.672 Do Not Test   

ECMW9 vs ECMW16 67.441 1.874 Do Not Test   

ECMW9 vs ECMW19 61.625 1.686 Do Not Test   

ECMW9 vs ECMW7 51.529 1.432 Do Not Test   

ECMW9 vs ECMW22 50.625 1.385 Do Not Test   

ECMW9 vs ECMW15 47.719 1.306 Do Not Test   

ECMW9 vs ECMW8 47.353 1.316 Do Not Test   

ECMW9 vs ECMW6 46.353 1.288 Do Not Test   

ECMW9 vs ECMW12 38.156 1.044 Do Not Test   



ECMW9 vs ECMW11 35.647 0.990 Do Not Test   

ECMW9 vs ECMW13 35.094 0.960 Do Not Test   

ECMW9 vs ECMW14 31.794 0.883 Do Not Test   

ECMW9 vs ECMW20 27.321 0.721 Do Not Test   

ECMW9 vs ECMW5 24.235 0.673 Do Not Test   

ECMW9 vs ECMW10 11.083 0.312 Do Not Test   

ECMW9 vs CNTL 10.823 0.365 Do Not Test   

ECMW9 vs ECMW17 10.563 0.289 Do Not Test   

ECMW17 vs ECMW16 56.879 1.556 Do Not Test   

ECMW17 vs ECMW19 51.063 1.376 Do Not Test   

ECMW17 vs ECMW7 40.967 1.121 Do Not Test   

ECMW17 vs ECMW22 40.063 1.080 Do Not Test   

ECMW17 vs ECMW15 37.156 1.002 Do Not Test   

ECMW17 vs ECMW8 36.790 1.007 Do Not Test   

ECMW17 vs ECMW6 35.790 0.979 Do Not Test   

ECMW17 vs ECMW12 27.594 0.744 Do Not Test   

ECMW17 vs ECMW11 25.085 0.686 Do Not Test   

ECMW17 vs ECMW13 24.531 0.661 Do Not Test   

ECMW17 vs ECMW14 21.232 0.581 Do Not Test   

ECMW17 vs ECMW20 16.759 0.436 Do Not Test   

ECMW17 vs ECMW5 13.673 0.374 Do Not Test   

ECMW17 vs ECMW10 0.521 0.0144 Do Not Test   

ECMW17 vs CNTL 0.260 0.00860 Do Not Test   

CNTL vs ECMW16 56.618 1.912 Do Not Test   

CNTL vs ECMW19 50.802 1.677 Do Not Test   

CNTL vs ECMW7 40.706 1.374 Do Not Test   

CNTL vs ECMW22 39.802 1.314 Do Not Test   

CNTL vs ECMW15 36.896 1.218 Do Not Test   

CNTL vs ECMW8 36.530 1.233 Do Not Test   

CNTL vs ECMW6 35.530 1.200 Do Not Test   

CNTL vs ECMW12 27.333 0.902 Do Not Test   

CNTL vs ECMW11 24.824 0.838 Do Not Test   

CNTL vs ECMW13 24.271 0.801 Do Not Test   

CNTL vs ECMW14 20.971 0.708 Do Not Test   

CNTL vs ECMW20 16.499 0.518 Do Not Test   

CNTL vs ECMW5 13.412 0.453 Do Not Test   

CNTL vs ECMW10 0.260 0.00898 Do Not Test   

ECMW10 vs ECMW16 56.358 1.588 Do Not Test   

ECMW10 vs ECMW19 50.542 1.402 Do Not Test   

ECMW10 vs ECMW7 40.446 1.140 Do Not Test   

ECMW10 vs ECMW22 39.542 1.097 Do Not Test   

ECMW10 vs ECMW15 36.635 1.016 Do Not Test   

ECMW10 vs ECMW8 36.270 1.022 Do Not Test   

ECMW10 vs ECMW6 35.270 0.994 Do Not Test   

ECMW10 vs ECMW12 27.073 0.751 Do Not Test   

ECMW10 vs ECMW11 24.564 0.692 Do Not Test   

ECMW10 vs ECMW13 24.010 0.666 Do Not Test   

ECMW10 vs ECMW14 20.711 0.584 Do Not Test   

ECMW10 vs ECMW20 16.238 0.434 Do Not Test   

ECMW10 vs ECMW5 13.152 0.371 Do Not Test   

ECMW5 vs ECMW16 43.206 1.200 Do Not Test   

ECMW5 vs ECMW19 37.390 1.023 Do Not Test   

ECMW5 vs ECMW7 27.294 0.758 Do Not Test   

ECMW5 vs ECMW22 26.390 0.722 Do Not Test   

ECMW5 vs ECMW15 23.483 0.643 Do Not Test   

ECMW5 vs ECMW8 23.118 0.642 Do Not Test   



ECMW5 vs ECMW6 22.118 0.615 Do Not Test   

ECMW5 vs ECMW12 13.921 0.381 Do Not Test   

ECMW5 vs ECMW11 11.412 0.317 Do Not Test   

ECMW5 vs ECMW13 10.858 0.297 Do Not Test   

ECMW5 vs ECMW14 7.559 0.210 Do Not Test   

ECMW5 vs ECMW20 3.086 0.0815 Do Not Test   

ECMW20 vs ECMW16 40.120 1.059 Do Not Test   

ECMW20 vs ECMW19 34.304 0.893 Do Not Test   

ECMW20 vs ECMW7 24.208 0.639 Do Not Test   

ECMW20 vs ECMW22 23.304 0.607 Do Not Test   

ECMW20 vs ECMW15 20.397 0.531 Do Not Test   

ECMW20 vs ECMW8 20.032 0.529 Do Not Test   

ECMW20 vs ECMW6 19.032 0.503 Do Not Test   

ECMW20 vs ECMW12 10.835 0.282 Do Not Test   

ECMW20 vs ECMW11 8.326 0.220 Do Not Test   

ECMW20 vs ECMW13 7.772 0.202 Do Not Test   

ECMW20 vs ECMW14 4.473 0.118 Do Not Test   

ECMW14 vs ECMW16 35.647 0.990 Do Not Test   

ECMW14 vs ECMW19 29.831 0.816 Do Not Test   

ECMW14 vs ECMW7 19.735 0.548 Do Not Test   

ECMW14 vs ECMW22 18.831 0.515 Do Not Test   

ECMW14 vs ECMW15 15.925 0.436 Do Not Test   

ECMW14 vs ECMW8 15.559 0.432 Do Not Test   

ECMW14 vs ECMW6 14.559 0.405 Do Not Test   

ECMW14 vs ECMW12 6.362 0.174 Do Not Test   

ECMW14 vs ECMW11 3.853 0.107 Do Not Test   

ECMW14 vs ECMW13 3.300 0.0903 Do Not Test   

ECMW13 vs ECMW16 32.347 0.885 Do Not Test   

ECMW13 vs ECMW19 26.531 0.715 Do Not Test   

ECMW13 vs ECMW7 16.436 0.450 Do Not Test   

ECMW13 vs ECMW22 15.531 0.419 Do Not Test   

ECMW13 vs ECMW15 12.625 0.340 Do Not Test   

ECMW13 vs ECMW8 12.259 0.335 Do Not Test   

ECMW13 vs ECMW6 11.259 0.308 Do Not Test   

ECMW13 vs ECMW12 3.063 0.0825 Do Not Test   

ECMW13 vs ECMW11 0.553 0.0151 Do Not Test   

ECMW11 vs ECMW16 31.794 0.883 Do Not Test   

ECMW11 vs ECMW19 25.978 0.711 Do Not Test   

ECMW11 vs ECMW7 15.882 0.441 Do Not Test   

ECMW11 vs ECMW22 14.978 0.410 Do Not Test   

ECMW11 vs ECMW15 12.072 0.330 Do Not Test   

ECMW11 vs ECMW8 11.706 0.325 Do Not Test   

ECMW11 vs ECMW6 10.706 0.297 Do Not Test   

ECMW11 vs ECMW12 2.509 0.0687 Do Not Test   

ECMW12 vs ECMW16 29.285 0.801 Do Not Test   

ECMW12 vs ECMW19 23.469 0.633 Do Not Test   

ECMW12 vs ECMW7 13.373 0.366 Do Not Test   

ECMW12 vs ECMW22 12.469 0.336 Do Not Test   

ECMW12 vs ECMW15 9.563 0.258 Do Not Test   

ECMW12 vs ECMW8 9.197 0.252 Do Not Test   

ECMW12 vs ECMW6 8.197 0.224 Do Not Test   

ECMW6 vs ECMW16 21.088 0.586 Do Not Test   

ECMW6 vs ECMW19 15.272 0.418 Do Not Test   

ECMW6 vs ECMW7 5.176 0.144 Do Not Test   

ECMW6 vs ECMW22 4.272 0.117 Do Not Test   

ECMW6 vs ECMW15 1.366 0.0374 Do Not Test   



ECMW6 vs ECMW8 1.000 0.0278 Do Not Test   

ECMW8 vs ECMW16 20.088 0.558 Do Not Test   

ECMW8 vs ECMW19 14.272 0.390 Do Not Test   

ECMW8 vs ECMW7 4.176 0.116 Do Not Test   

ECMW8 vs ECMW22 3.272 0.0895 Do Not Test   

ECMW8 vs ECMW15 0.366 0.0100 Do Not Test   

ECMW15 vs ECMW16 19.722 0.540 Do Not Test   

ECMW15 vs ECMW19 13.906 0.375 Do Not Test   

ECMW15 vs ECMW7 3.811 0.104 Do Not Test   

ECMW15 vs ECMW22 2.906 0.0783 Do Not Test   

ECMW22 vs ECMW16 16.816 0.460 Do Not Test   

ECMW22 vs ECMW19 11.000 0.296 Do Not Test   

ECMW22 vs ECMW7 0.904 0.0247 Do Not Test   

ECMW7 vs ECMW16 15.912 0.442 Do Not Test   

ECMW7 vs ECMW19 10.096 0.276 Do Not Test   

ECMW19 vs ECMW16 5.816 0.159 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Iron Dissolved 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:55:14 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Iron (Dissolved) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:55:14 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 47 0.01000 0.01000 0.01000  

ECMW6 52 49 0.0110 0.01000 0.0170  

ECMW7 52 49 0.0780 0.0600 0.283  

ECMW8 51 48 0.01000 0.01000 0.01000  

ECMW1051 49 0.01000 0.01000 0.01000  

ECMW1150 47 0.0160 0.01000 0.0360  

ECMW1247 44 2.160 0.01000 8.450  

ECMW1350 47 0.0320 0.0200 0.0480  

ECMW1450 47 0.01000 0.01000 0.0230  

ECMW1549 46 0.01000 0.01000 0.01000  

ECMW1649 46 0.01000 0.01000 0.0140  

ECMW1750 47 0.01000 0.01000 0.01000  

ECMW1849 46 23.800 17.300 30.200  

CNTL 144 135 0.01000 0.01000 0.0175  

ECMW4 50 47 0.665 0.535 0.920  

ECMW9 49 46 0.01000 0.01000 0.01000  

ECMW1940 37 0.334 0.01000 0.649  

ECMW2040 37 0.0300 0.0130 0.0340  

ECMW2140 37 0.01000 0.01000 0.0700  

ECMW2240 37 0.01000 0.01000 0.01000  

 

H = 43.047 with 19 degrees of freedom.  (P = 0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = 0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW8 45.500 2.947 No   

ECMW18 vs ECMW10 45.500 2.636 Do Not Test   

ECMW18 vs ECMW5 45.500 2.947 Do Not Test   

ECMW18 vs ECMW17 45.500 2.947 Do Not Test   

ECMW18 vs ECMW22 45.500 2.947 Do Not Test   

ECMW18 vs ECMW15 45.500 2.947 Do Not Test   



ECMW18 vs ECMW9 45.500 2.947 Do Not Test   

ECMW18 vs ECMW16 38.667 2.505 Do Not Test   

ECMW18 vs ECMW14 36.667 2.375 Do Not Test   

ECMW18 vs CNTL 36.389 2.887 Do Not Test   

ECMW18 vs ECMW21 34.333 2.224 Do Not Test   

ECMW18 vs ECMW6 31.500 2.040 Do Not Test   

ECMW18 vs ECMW11 27.833 1.803 Do Not Test   

ECMW18 vs ECMW20 20.000 1.296 Do Not Test   

ECMW18 vs ECMW19 19.833 1.285 Do Not Test   

ECMW18 vs ECMW13 17.167 1.112 Do Not Test   

ECMW18 vs ECMW12 16.833 1.090 Do Not Test   

ECMW18 vs ECMW7 11.000 0.713 Do Not Test   

ECMW18 vs ECMW4 5.333 0.345 Do Not Test   

ECMW4 vs ECMW8 40.167 2.602 Do Not Test   

ECMW4 vs ECMW10 40.167 2.327 Do Not Test   

ECMW4 vs ECMW5 40.167 2.602 Do Not Test   

ECMW4 vs ECMW17 40.167 2.602 Do Not Test   

ECMW4 vs ECMW22 40.167 2.602 Do Not Test   

ECMW4 vs ECMW15 40.167 2.602 Do Not Test   

ECMW4 vs ECMW9 40.167 2.602 Do Not Test   

ECMW4 vs ECMW16 33.333 2.159 Do Not Test   

ECMW4 vs ECMW14 31.333 2.030 Do Not Test   

ECMW4 vs CNTL 31.056 2.464 Do Not Test   

ECMW4 vs ECMW21 29.000 1.878 Do Not Test   

ECMW4 vs ECMW6 26.167 1.695 Do Not Test   

ECMW4 vs ECMW11 22.500 1.457 Do Not Test   

ECMW4 vs ECMW20 14.667 0.950 Do Not Test   

ECMW4 vs ECMW19 14.500 0.939 Do Not Test   

ECMW4 vs ECMW13 11.833 0.767 Do Not Test   

ECMW4 vs ECMW12 11.500 0.745 Do Not Test   

ECMW4 vs ECMW7 5.667 0.367 Do Not Test   

ECMW7 vs ECMW8 34.500 2.235 Do Not Test   

ECMW7 vs ECMW10 34.500 1.999 Do Not Test   

ECMW7 vs ECMW5 34.500 2.235 Do Not Test   

ECMW7 vs ECMW17 34.500 2.235 Do Not Test   

ECMW7 vs ECMW22 34.500 2.235 Do Not Test   

ECMW7 vs ECMW15 34.500 2.235 Do Not Test   

ECMW7 vs ECMW9 34.500 2.235 Do Not Test   

ECMW7 vs ECMW16 27.667 1.792 Do Not Test   

ECMW7 vs ECMW14 25.667 1.663 Do Not Test   

ECMW7 vs CNTL 25.389 2.014 Do Not Test   

ECMW7 vs ECMW21 23.333 1.511 Do Not Test   

ECMW7 vs ECMW6 20.500 1.328 Do Not Test   

ECMW7 vs ECMW11 16.833 1.090 Do Not Test   

ECMW7 vs ECMW20 9.000 0.583 Do Not Test   

ECMW7 vs ECMW19 8.833 0.572 Do Not Test   

ECMW7 vs ECMW13 6.167 0.399 Do Not Test   

ECMW7 vs ECMW12 5.833 0.378 Do Not Test   

ECMW12 vs ECMW8 28.667 1.857 Do Not Test   

ECMW12 vs ECMW10 28.667 1.661 Do Not Test   

ECMW12 vs ECMW5 28.667 1.857 Do Not Test   

ECMW12 vs ECMW17 28.667 1.857 Do Not Test   

ECMW12 vs ECMW22 28.667 1.857 Do Not Test   

ECMW12 vs ECMW15 28.667 1.857 Do Not Test   

ECMW12 vs ECMW9 28.667 1.857 Do Not Test   

ECMW12 vs ECMW16 21.833 1.414 Do Not Test   



ECMW12 vs ECMW14 19.833 1.285 Do Not Test   

ECMW12 vs CNTL 19.556 1.551 Do Not Test   

ECMW12 vs ECMW21 17.500 1.134 Do Not Test   

ECMW12 vs ECMW6 14.667 0.950 Do Not Test   

ECMW12 vs ECMW11 11.000 0.713 Do Not Test   

ECMW12 vs ECMW20 3.167 0.205 Do Not Test   

ECMW12 vs ECMW19 3.000 0.194 Do Not Test   

ECMW12 vs ECMW13 0.333 0.0216 Do Not Test   

ECMW13 vs ECMW8 28.333 1.835 Do Not Test   

ECMW13 vs ECMW10 28.333 1.642 Do Not Test   

ECMW13 vs ECMW5 28.333 1.835 Do Not Test   

ECMW13 vs ECMW17 28.333 1.835 Do Not Test   

ECMW13 vs ECMW22 28.333 1.835 Do Not Test   

ECMW13 vs ECMW15 28.333 1.835 Do Not Test   

ECMW13 vs ECMW9 28.333 1.835 Do Not Test   

ECMW13 vs ECMW16 21.500 1.393 Do Not Test   

ECMW13 vs ECMW14 19.500 1.263 Do Not Test   

ECMW13 vs CNTL 19.222 1.525 Do Not Test   

ECMW13 vs ECMW21 17.167 1.112 Do Not Test   

ECMW13 vs ECMW6 14.333 0.928 Do Not Test   

ECMW13 vs ECMW11 10.667 0.691 Do Not Test   

ECMW13 vs ECMW20 2.833 0.184 Do Not Test   

ECMW13 vs ECMW19 2.667 0.173 Do Not Test   

ECMW19 vs ECMW8 25.667 1.663 Do Not Test   

ECMW19 vs ECMW10 25.667 1.487 Do Not Test   

ECMW19 vs ECMW5 25.667 1.663 Do Not Test   

ECMW19 vs ECMW17 25.667 1.663 Do Not Test   

ECMW19 vs ECMW22 25.667 1.663 Do Not Test   

ECMW19 vs ECMW15 25.667 1.663 Do Not Test   

ECMW19 vs ECMW9 25.667 1.663 Do Not Test   

ECMW19 vs ECMW16 18.833 1.220 Do Not Test   

ECMW19 vs ECMW14 16.833 1.090 Do Not Test   

ECMW19 vs CNTL 16.556 1.313 Do Not Test   

ECMW19 vs ECMW21 14.500 0.939 Do Not Test   

ECMW19 vs ECMW6 11.667 0.756 Do Not Test   

ECMW19 vs ECMW11 8.000 0.518 Do Not Test   

ECMW19 vs ECMW20 0.167 0.0108 Do Not Test   

ECMW20 vs ECMW8 25.500 1.652 Do Not Test   

ECMW20 vs ECMW10 25.500 1.477 Do Not Test   

ECMW20 vs ECMW5 25.500 1.652 Do Not Test   

ECMW20 vs ECMW17 25.500 1.652 Do Not Test   

ECMW20 vs ECMW22 25.500 1.652 Do Not Test   

ECMW20 vs ECMW15 25.500 1.652 Do Not Test   

ECMW20 vs ECMW9 25.500 1.652 Do Not Test   

ECMW20 vs ECMW16 18.667 1.209 Do Not Test   

ECMW20 vs ECMW14 16.667 1.080 Do Not Test   

ECMW20 vs CNTL 16.389 1.300 Do Not Test   

ECMW20 vs ECMW21 14.333 0.928 Do Not Test   

ECMW20 vs ECMW6 11.500 0.745 Do Not Test   

ECMW20 vs ECMW11 7.833 0.507 Do Not Test   

ECMW11 vs ECMW8 17.667 1.144 Do Not Test   

ECMW11 vs ECMW10 17.667 1.024 Do Not Test   

ECMW11 vs ECMW5 17.667 1.144 Do Not Test   

ECMW11 vs ECMW17 17.667 1.144 Do Not Test   

ECMW11 vs ECMW22 17.667 1.144 Do Not Test   

ECMW11 vs ECMW15 17.667 1.144 Do Not Test   



ECMW11 vs ECMW9 17.667 1.144 Do Not Test   

ECMW11 vs ECMW16 10.833 0.702 Do Not Test   

ECMW11 vs ECMW14 8.833 0.572 Do Not Test   

ECMW11 vs CNTL 8.556 0.679 Do Not Test   

ECMW11 vs ECMW21 6.500 0.421 Do Not Test   

ECMW11 vs ECMW6 3.667 0.238 Do Not Test   

ECMW6 vs ECMW8 14.000 0.907 Do Not Test   

ECMW6 vs ECMW10 14.000 0.811 Do Not Test   

ECMW6 vs ECMW5 14.000 0.907 Do Not Test   

ECMW6 vs ECMW17 14.000 0.907 Do Not Test   

ECMW6 vs ECMW22 14.000 0.907 Do Not Test   

ECMW6 vs ECMW15 14.000 0.907 Do Not Test   

ECMW6 vs ECMW9 14.000 0.907 Do Not Test   

ECMW6 vs ECMW16 7.167 0.464 Do Not Test   

ECMW6 vs ECMW14 5.167 0.335 Do Not Test   

ECMW6 vs CNTL 4.889 0.388 Do Not Test   

ECMW6 vs ECMW21 2.833 0.184 Do Not Test   

ECMW21 vs ECMW8 11.167 0.723 Do Not Test   

ECMW21 vs ECMW10 11.167 0.647 Do Not Test   

ECMW21 vs ECMW5 11.167 0.723 Do Not Test   

ECMW21 vs ECMW17 11.167 0.723 Do Not Test   

ECMW21 vs ECMW22 11.167 0.723 Do Not Test   

ECMW21 vs ECMW15 11.167 0.723 Do Not Test   

ECMW21 vs ECMW9 11.167 0.723 Do Not Test   

ECMW21 vs ECMW16 4.333 0.281 Do Not Test   

ECMW21 vs ECMW14 2.333 0.151 Do Not Test   

ECMW21 vs CNTL 2.056 0.163 Do Not Test   

CNTL vs ECMW8 9.111 0.723 Do Not Test   

CNTL vs ECMW10 9.111 0.616 Do Not Test   

CNTL vs ECMW5 9.111 0.723 Do Not Test   

CNTL vs ECMW17 9.111 0.723 Do Not Test   

CNTL vs ECMW22 9.111 0.723 Do Not Test   

CNTL vs ECMW15 9.111 0.723 Do Not Test   

CNTL vs ECMW9 9.111 0.723 Do Not Test   

CNTL vs ECMW16 2.278 0.181 Do Not Test   

CNTL vs ECMW14 0.278 0.0220 Do Not Test   

ECMW14 vs ECMW8 8.833 0.572 Do Not Test   

ECMW14 vs ECMW10 8.833 0.512 Do Not Test   

ECMW14 vs ECMW5 8.833 0.572 Do Not Test   

ECMW14 vs ECMW17 8.833 0.572 Do Not Test   

ECMW14 vs ECMW22 8.833 0.572 Do Not Test   

ECMW14 vs ECMW15 8.833 0.572 Do Not Test   

ECMW14 vs ECMW9 8.833 0.572 Do Not Test   

ECMW14 vs ECMW16 2.000 0.130 Do Not Test   

ECMW16 vs ECMW8 6.833 0.443 Do Not Test   

ECMW16 vs ECMW10 6.833 0.396 Do Not Test   

ECMW16 vs ECMW5 6.833 0.443 Do Not Test   

ECMW16 vs ECMW17 6.833 0.443 Do Not Test   

ECMW16 vs ECMW22 6.833 0.443 Do Not Test   

ECMW16 vs ECMW15 6.833 0.443 Do Not Test   

ECMW16 vs ECMW9 6.833 0.443 Do Not Test   

ECMW9 vs ECMW8 0.000 0.000 Do Not Test   

ECMW9 vs ECMW10 0.000 0.000 Do Not Test   

ECMW9 vs ECMW5 0.000 0.000 Do Not Test   

ECMW9 vs ECMW17 0.000 0.000 Do Not Test   

ECMW9 vs ECMW22 0.000 0.000 Do Not Test   



ECMW9 vs ECMW15 0.000 0.000 Do Not Test   

ECMW15 vs ECMW8 0.000 0.000 Do Not Test   

ECMW15 vs ECMW10 0.000 0.000 Do Not Test   

ECMW15 vs ECMW5 0.000 0.000 Do Not Test   

ECMW15 vs ECMW17 0.000 0.000 Do Not Test   

ECMW15 vs ECMW22 0.000 0.000 Do Not Test   

ECMW22 vs ECMW8 0.000 0.000 Do Not Test   

ECMW22 vs ECMW10 0.000 0.000 Do Not Test   

ECMW22 vs ECMW5 0.000 0.000 Do Not Test   

ECMW22 vs ECMW17 0.000 0.000 Do Not Test   

ECMW17 vs ECMW8 0.000 0.000 Do Not Test   

ECMW17 vs ECMW10 0.000 0.000 Do Not Test   

ECMW17 vs ECMW5 0.000 0.000 Do Not Test   

ECMW5 vs ECMW8 0.000 0.000 Do Not Test   

ECMW5 vs ECMW10 0.000 0.000 Do Not Test   

ECMW10 vs ECMW8 0.000 0.000 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Iron total 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:57:58 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Iron (Total) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:57:58 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 44 0.01000 0.01000 0.0308  

ECMW6 52 45 0.0400 0.0200 0.0630  

ECMW7 52 45 0.120 0.0720 0.219  

ECMW8 51 45 0.0200 0.01000 0.0393  

ECMW1051 45 0.0285 0.0183 0.0455  

ECMW1150 44 0.0160 0.01000 0.0352  

ECMW1247 41 35.850 8.935 65.175  

ECMW1350 44 0.0800 0.0488 0.527  

ECMW1450 44 0.0300 0.01000 0.0505  

ECMW1549 43 0.0150 0.01000 0.0452  

ECMW1649 43 0.01000 0.01000 0.0178  

ECMW1750 44 0.0150 0.01000 0.0305  

ECMW1849 43 22.550 0.813 54.100  

CNTL 144 126 0.158 0.0765 0.292  

ECMW4 50 44 5.295 2.945 5.985  

ECMW9 49 43 0.0250 0.01000 0.0473  

ECMW1940 34 1.895 0.0303 2.587  

ECMW2040 34 1.080 0.243 3.023  

ECMW2140 34 0.0450 0.01000 0.875  

ECMW2240 34 0.0445 0.01000 0.196  

 

H = 89.468 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW12 vs ECMW16 105.833 4.721 Yes   

ECMW12 vs ECMW5 99.333 4.431 Yes   

ECMW12 vs ECMW17 96.500 4.305 Yes   

ECMW12 vs ECMW15 94.333 4.208 Yes   

ECMW12 vs ECMW11 91.917 4.100 Yes   

ECMW12 vs ECMW8 90.333 4.030 Yes   



ECMW12 vs ECMW9 90.000 4.015 Yes   

ECMW12 vs ECMW14 84.833 3.784 Yes   

ECMW12 vs ECMW10 79.333 3.539 No   

ECMW12 vs ECMW6 75.214 3.482 Do Not Test   

ECMW12 vs ECMW22 73.083 3.260 Do Not Test   

ECMW12 vs ECMW21 70.333 3.138 Do Not Test   

ECMW12 vs CNTL 48.444 2.647 Do Not Test   

ECMW12 vs ECMW13 45.500 2.030 Do Not Test   

ECMW12 vs ECMW7 43.071 1.994 Do Not Test   

ECMW12 vs ECMW19 41.667 1.859 Do Not Test   

ECMW12 vs ECMW20 21.667 0.967 Do Not Test   

ECMW12 vs ECMW4 9.333 0.416 Do Not Test   

ECMW12 vs ECMW18 7.333 0.327 Do Not Test   

ECMW18 vs ECMW16 98.500 4.394 Yes   

ECMW18 vs ECMW5 92.000 4.104 Yes   

ECMW18 vs ECMW17 89.167 3.978 Yes   

ECMW18 vs ECMW15 87.000 3.881 Yes   

ECMW18 vs ECMW11 84.583 3.773 Yes   

ECMW18 vs ECMW8 83.000 3.703 Yes   

ECMW18 vs ECMW9 82.667 3.688 Yes   

ECMW18 vs ECMW14 77.500 3.457 No   

ECMW18 vs ECMW10 72.000 3.212 Do Not Test   

ECMW18 vs ECMW6 67.881 3.142 Do Not Test   

ECMW18 vs ECMW22 65.750 2.933 Do Not Test   

ECMW18 vs ECMW21 63.000 2.810 Do Not Test   

ECMW18 vs CNTL 41.111 2.246 Do Not Test   

ECMW18 vs ECMW13 38.167 1.703 Do Not Test   

ECMW18 vs ECMW7 35.738 1.654 Do Not Test   

ECMW18 vs ECMW19 34.333 1.532 Do Not Test   

ECMW18 vs ECMW20 14.333 0.639 Do Not Test   

ECMW18 vs ECMW4 2.000 0.0892 Do Not Test   

ECMW4 vs ECMW16 96.500 4.305 Yes   

ECMW4 vs ECMW5 90.000 4.015 Yes   

ECMW4 vs ECMW17 87.167 3.889 Yes   

ECMW4 vs ECMW15 85.000 3.792 Yes   

ECMW4 vs ECMW11 82.583 3.684 Yes   

ECMW4 vs ECMW8 81.000 3.613 No   

ECMW4 vs ECMW9 80.667 3.599 Do Not Test   

ECMW4 vs ECMW14 75.500 3.368 Do Not Test   

ECMW4 vs ECMW10 70.000 3.123 Do Not Test   

ECMW4 vs ECMW6 65.881 3.050 Do Not Test   

ECMW4 vs ECMW22 63.750 2.844 Do Not Test   

ECMW4 vs ECMW21 61.000 2.721 Do Not Test   

ECMW4 vs CNTL 39.111 2.137 Do Not Test   

ECMW4 vs ECMW13 36.167 1.613 Do Not Test   

ECMW4 vs ECMW7 33.738 1.562 Do Not Test   

ECMW4 vs ECMW19 32.333 1.442 Do Not Test   

ECMW4 vs ECMW20 12.333 0.550 Do Not Test   

ECMW20 vs ECMW16 84.167 3.755 Yes   

ECMW20 vs ECMW5 77.667 3.465 No   

ECMW20 vs ECMW17 74.833 3.338 Do Not Test   

ECMW20 vs ECMW15 72.667 3.242 Do Not Test   

ECMW20 vs ECMW11 70.250 3.134 Do Not Test   

ECMW20 vs ECMW8 68.667 3.063 Do Not Test   

ECMW20 vs ECMW9 68.333 3.048 Do Not Test   

ECMW20 vs ECMW14 63.167 2.818 Do Not Test   



ECMW20 vs ECMW10 57.667 2.573 Do Not Test   

ECMW20 vs ECMW6 53.548 2.479 Do Not Test   

ECMW20 vs ECMW22 51.417 2.294 Do Not Test   

ECMW20 vs ECMW21 48.667 2.171 Do Not Test   

ECMW20 vs CNTL 26.778 1.463 Do Not Test   

ECMW20 vs ECMW13 23.833 1.063 Do Not Test   

ECMW20 vs ECMW7 21.405 0.991 Do Not Test   

ECMW20 vs ECMW19 20.000 0.892 Do Not Test   

ECMW19 vs ECMW16 64.167 2.862 No   

ECMW19 vs ECMW5 57.667 2.573 Do Not Test   

ECMW19 vs ECMW17 54.833 2.446 Do Not Test   

ECMW19 vs ECMW15 52.667 2.349 Do Not Test   

ECMW19 vs ECMW11 50.250 2.242 Do Not Test   

ECMW19 vs ECMW8 48.667 2.171 Do Not Test   

ECMW19 vs ECMW9 48.333 2.156 Do Not Test   

ECMW19 vs ECMW14 43.167 1.926 Do Not Test   

ECMW19 vs ECMW10 37.667 1.680 Do Not Test   

ECMW19 vs ECMW6 33.548 1.553 Do Not Test   

ECMW19 vs ECMW22 31.417 1.401 Do Not Test   

ECMW19 vs ECMW21 28.667 1.279 Do Not Test   

ECMW19 vs CNTL 6.778 0.370 Do Not Test   

ECMW19 vs ECMW13 3.833 0.171 Do Not Test   

ECMW19 vs ECMW7 1.405 0.0650 Do Not Test   

ECMW7 vs ECMW16 62.762 2.905 Do Not Test   

ECMW7 vs ECMW5 56.262 2.605 Do Not Test   

ECMW7 vs ECMW17 53.429 2.473 Do Not Test   

ECMW7 vs ECMW15 51.262 2.373 Do Not Test   

ECMW7 vs ECMW11 48.845 2.261 Do Not Test   

ECMW7 vs ECMW8 47.262 2.188 Do Not Test   

ECMW7 vs ECMW9 46.929 2.173 Do Not Test   

ECMW7 vs ECMW14 41.762 1.933 Do Not Test   

ECMW7 vs ECMW10 36.262 1.679 Do Not Test   

ECMW7 vs ECMW6 32.143 1.549 Do Not Test   

ECMW7 vs ECMW22 30.012 1.389 Do Not Test   

ECMW7 vs ECMW21 27.262 1.262 Do Not Test   

ECMW7 vs CNTL 5.373 0.311 Do Not Test   

ECMW7 vs ECMW13 2.429 0.112 Do Not Test   

ECMW13 vs ECMW16 60.333 2.691 Do Not Test   

ECMW13 vs ECMW5 53.833 2.402 Do Not Test   

ECMW13 vs ECMW17 51.000 2.275 Do Not Test   

ECMW13 vs ECMW15 48.833 2.178 Do Not Test   

ECMW13 vs ECMW11 46.417 2.071 Do Not Test   

ECMW13 vs ECMW8 44.833 2.000 Do Not Test   

ECMW13 vs ECMW9 44.500 1.985 Do Not Test   

ECMW13 vs ECMW14 39.333 1.755 Do Not Test   

ECMW13 vs ECMW10 33.833 1.509 Do Not Test   

ECMW13 vs ECMW6 29.714 1.376 Do Not Test   

ECMW13 vs ECMW22 27.583 1.230 Do Not Test   

ECMW13 vs ECMW21 24.833 1.108 Do Not Test   

ECMW13 vs CNTL 2.944 0.161 Do Not Test   

CNTL vs ECMW16 57.389 3.135 Do Not Test   

CNTL vs ECMW5 50.889 2.780 Do Not Test   

CNTL vs ECMW17 48.056 2.626 Do Not Test   

CNTL vs ECMW15 45.889 2.507 Do Not Test   

CNTL vs ECMW11 43.472 2.375 Do Not Test   

CNTL vs ECMW8 41.889 2.289 Do Not Test   



CNTL vs ECMW9 41.556 2.270 Do Not Test   

CNTL vs ECMW14 36.389 1.988 Do Not Test   

CNTL vs ECMW10 30.889 1.688 Do Not Test   

CNTL vs ECMW6 26.770 1.548 Do Not Test   

CNTL vs ECMW22 24.639 1.346 Do Not Test   

CNTL vs ECMW21 21.889 1.196 Do Not Test   

ECMW21 vs ECMW16 35.500 1.584 Do Not Test   

ECMW21 vs ECMW5 29.000 1.294 Do Not Test   

ECMW21 vs ECMW17 26.167 1.167 Do Not Test   

ECMW21 vs ECMW15 24.000 1.071 Do Not Test   

ECMW21 vs ECMW11 21.583 0.963 Do Not Test   

ECMW21 vs ECMW8 20.000 0.892 Do Not Test   

ECMW21 vs ECMW9 19.667 0.877 Do Not Test   

ECMW21 vs ECMW14 14.500 0.647 Do Not Test   

ECMW21 vs ECMW10 9.000 0.401 Do Not Test   

ECMW21 vs ECMW6 4.881 0.226 Do Not Test   

ECMW21 vs ECMW22 2.750 0.123 Do Not Test   

ECMW22 vs ECMW16 32.750 1.461 Do Not Test   

ECMW22 vs ECMW5 26.250 1.171 Do Not Test   

ECMW22 vs ECMW17 23.417 1.045 Do Not Test   

ECMW22 vs ECMW15 21.250 0.948 Do Not Test   

ECMW22 vs ECMW11 18.833 0.840 Do Not Test   

ECMW22 vs ECMW8 17.250 0.770 Do Not Test   

ECMW22 vs ECMW9 16.917 0.755 Do Not Test   

ECMW22 vs ECMW14 11.750 0.524 Do Not Test   

ECMW22 vs ECMW10 6.250 0.279 Do Not Test   

ECMW22 vs ECMW6 2.131 0.0987 Do Not Test   

ECMW6 vs ECMW16 30.619 1.417 Do Not Test   

ECMW6 vs ECMW5 24.119 1.117 Do Not Test   

ECMW6 vs ECMW17 21.286 0.985 Do Not Test   

ECMW6 vs ECMW15 19.119 0.885 Do Not Test   

ECMW6 vs ECMW11 16.702 0.773 Do Not Test   

ECMW6 vs ECMW8 15.119 0.700 Do Not Test   

ECMW6 vs ECMW9 14.786 0.684 Do Not Test   

ECMW6 vs ECMW14 9.619 0.445 Do Not Test   

ECMW6 vs ECMW10 4.119 0.191 Do Not Test   

ECMW10 vs ECMW16 26.500 1.182 Do Not Test   

ECMW10 vs ECMW5 20.000 0.892 Do Not Test   

ECMW10 vs ECMW17 17.167 0.766 Do Not Test   

ECMW10 vs ECMW15 15.000 0.669 Do Not Test   

ECMW10 vs ECMW11 12.583 0.561 Do Not Test   

ECMW10 vs ECMW8 11.000 0.491 Do Not Test   

ECMW10 vs ECMW9 10.667 0.476 Do Not Test   

ECMW10 vs ECMW14 5.500 0.245 Do Not Test   

ECMW14 vs ECMW16 21.000 0.937 Do Not Test   

ECMW14 vs ECMW5 14.500 0.647 Do Not Test   

ECMW14 vs ECMW17 11.667 0.520 Do Not Test   

ECMW14 vs ECMW15 9.500 0.424 Do Not Test   

ECMW14 vs ECMW11 7.083 0.316 Do Not Test   

ECMW14 vs ECMW8 5.500 0.245 Do Not Test   

ECMW14 vs ECMW9 5.167 0.230 Do Not Test   

ECMW9 vs ECMW16 15.833 0.706 Do Not Test   

ECMW9 vs ECMW5 9.333 0.416 Do Not Test   

ECMW9 vs ECMW17 6.500 0.290 Do Not Test   

ECMW9 vs ECMW15 4.333 0.193 Do Not Test   

ECMW9 vs ECMW11 1.917 0.0855 Do Not Test   



ECMW9 vs ECMW8 0.333 0.0149 Do Not Test   

ECMW8 vs ECMW16 15.500 0.691 Do Not Test   

ECMW8 vs ECMW5 9.000 0.401 Do Not Test   

ECMW8 vs ECMW17 6.167 0.275 Do Not Test   

ECMW8 vs ECMW15 4.000 0.178 Do Not Test   

ECMW8 vs ECMW11 1.583 0.0706 Do Not Test   

ECMW11 vs ECMW16 13.917 0.621 Do Not Test   

ECMW11 vs ECMW5 7.417 0.331 Do Not Test   

ECMW11 vs ECMW17 4.583 0.204 Do Not Test   

ECMW11 vs ECMW15 2.417 0.108 Do Not Test   

ECMW15 vs ECMW16 11.500 0.513 Do Not Test   

ECMW15 vs ECMW5 5.000 0.223 Do Not Test   

ECMW15 vs ECMW17 2.167 0.0967 Do Not Test   

ECMW17 vs ECMW16 9.333 0.416 Do Not Test   

ECMW17 vs ECMW5 2.833 0.126 Do Not Test   

ECMW5 vs ECMW16 6.500 0.290 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Lead Dissolved 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:58:10 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Lead (Dissolved) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:58:10 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 26 0.0150 0.0150 0.0154  

ECMW6 52 28 0.0150 0.0150 0.0335  

ECMW7 52 26 0.0150 0.0150 0.0157  

ECMW8 51 26 0.0150 0.0150 0.0276  

ECMW1051 27 0.0150 0.0150 0.0154  

ECMW1150 27 0.0150 0.0150 0.0156  

ECMW1247 23 0.0150 0.0150 0.0154  

ECMW1350 26 0.0150 0.0150 0.0154  

ECMW1450 26 0.0150 0.0150 0.0154  

ECMW1549 25 0.0150 0.0150 0.0154  

ECMW1649 25 0.0150 0.0150 0.0154  

ECMW1750 26 0.0150 0.0150 0.0154  

ECMW1849 24 0.0150 0.0150 0.0160  

CNTL 144 72 0.0150 0.0150 0.0154  

ECMW4 50 26 0.0150 0.0150 0.0154  

ECMW9 49 25 0.0150 0.0150 0.0154  

ECMW1940 20 0.0150 0.0150 0.0156  

ECMW2040 20 0.0150 0.0150 0.0154  

ECMW2140 20 0.0150 0.0150 0.0154  

ECMW2240 20 0.0150 0.0150 0.0154  

 

H = 23.636 with 19 degrees of freedom.  (P = 0.210) 

 

The differences in the median values among the treatment groups are not great enough to exclude the possibility that 

the difference is due to random sampling variability; there is not a statistically significant difference    (P = 0.210) 

 

  

 

 

  



Lead total 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:58:29 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Lead (Total) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:58:29 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 20 0.0150 0.0150 0.0156  

ECMW6 52 21 0.0150 0.0150 0.0360  

ECMW7 52 18 0.0153 0.0150 0.0172  

ECMW8 51 21 0.0150 0.0150 0.0216  

ECMW1051 20 0.0150 0.0150 0.0156  

ECMW1150 21 0.0150 0.0150 0.0156  

ECMW1247 18 0.0150 0.0150 0.0156  

ECMW1350 20 0.0150 0.0150 0.0156  

ECMW1450 20 0.0150 0.0150 0.0156  

ECMW1549 19 0.0150 0.0150 0.0156  

ECMW1649 19 0.0150 0.0150 0.0156  

ECMW1750 20 0.0150 0.0150 0.0156  

ECMW1849 18 0.0180 0.0150 0.0290  

CNTL 144 54 0.0150 0.0150 0.0156  

ECMW4 50 20 0.0150 0.0150 0.0157  

ECMW9 49 19 0.0150 0.0150 0.0156  

ECMW1940 15 0.0150 0.0150 0.0156  

ECMW2040 15 0.0150 0.0150 0.0156  

ECMW2140 15 0.0150 0.0150 0.0156  

ECMW2240 15 0.0150 0.0150 0.0156  

 

H = 40.801 with 19 degrees of freedom.  (P = 0.003) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = 0.003) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW12 174.178 3.618 No   

ECMW18 vs ECMW13 168.786 3.537 Do Not Test   

ECMW18 vs ECMW5 163.303 3.422 Do Not Test   

ECMW18 vs ECMW15 163.303 3.422 Do Not Test   

ECMW18 vs ECMW16 162.953 3.415 Do Not Test   

ECMW18 vs ECMW17 162.336 3.402 Do Not Test   



ECMW18 vs ECMW11 161.161 3.348 Do Not Test   

ECMW18 vs ECMW10 159.484 3.370 Do Not Test   

ECMW18 vs ECMW22 156.879 3.132 Do Not Test   

ECMW18 vs ECMW19 156.579 3.126 Do Not Test   

ECMW18 vs ECMW9 152.569 3.197 Do Not Test   

ECMW18 vs ECMW14 151.336 3.171 Do Not Test   

ECMW18 vs CNTL 150.130 3.869 Do Not Test   

ECMW18 vs ECMW20 142.759 2.850 Do Not Test   

ECMW18 vs ECMW4 125.186 2.623 Do Not Test   

ECMW18 vs ECMW21 111.939 2.235 Do Not Test   

ECMW18 vs ECMW7 85.566 1.849 Do Not Test   

ECMW18 vs ECMW6 77.871 1.645 Do Not Test   

ECMW18 vs ECMW8 71.486 1.498 Do Not Test   

ECMW8 vs ECMW12 102.692 2.116 Do Not Test   

ECMW8 vs ECMW13 97.300 2.022 Do Not Test   

ECMW8 vs ECMW5 91.817 1.908 Do Not Test   

ECMW8 vs ECMW15 91.817 1.908 Do Not Test   

ECMW8 vs ECMW16 91.467 1.901 Do Not Test   

ECMW8 vs ECMW17 90.850 1.888 Do Not Test   

ECMW8 vs ECMW11 89.675 1.848 Do Not Test   

ECMW8 vs ECMW10 87.998 1.844 Do Not Test   

ECMW8 vs ECMW22 85.393 1.692 Do Not Test   

ECMW8 vs ECMW19 85.093 1.686 Do Not Test   

ECMW8 vs ECMW9 81.083 1.685 Do Not Test   

ECMW8 vs ECMW14 79.850 1.660 Do Not Test   

ECMW8 vs CNTL 78.644 2.002 Do Not Test   

ECMW8 vs ECMW20 71.273 1.412 Do Not Test   

ECMW8 vs ECMW4 53.700 1.116 Do Not Test   

ECMW8 vs ECMW21 40.453 0.802 Do Not Test   

ECMW8 vs ECMW7 14.080 0.302 Do Not Test   

ECMW8 vs ECMW6 6.385 0.134 Do Not Test   

ECMW6 vs ECMW12 96.307 2.001 Do Not Test   

ECMW6 vs ECMW13 90.915 1.905 Do Not Test   

ECMW6 vs ECMW5 85.432 1.790 Do Not Test   

ECMW6 vs ECMW15 85.432 1.790 Do Not Test   

ECMW6 vs ECMW16 85.082 1.783 Do Not Test   

ECMW6 vs ECMW17 84.465 1.770 Do Not Test   

ECMW6 vs ECMW11 83.290 1.730 Do Not Test   

ECMW6 vs ECMW10 81.613 1.724 Do Not Test   

ECMW6 vs ECMW22 79.008 1.577 Do Not Test   

ECMW6 vs ECMW19 78.708 1.571 Do Not Test   

ECMW6 vs ECMW9 74.698 1.565 Do Not Test   

ECMW6 vs ECMW14 73.465 1.539 Do Not Test   

ECMW6 vs CNTL 72.259 1.862 Do Not Test   

ECMW6 vs ECMW20 64.888 1.295 Do Not Test   

ECMW6 vs ECMW4 47.315 0.991 Do Not Test   

ECMW6 vs ECMW21 34.068 0.680 Do Not Test   

ECMW6 vs ECMW7 7.695 0.166 Do Not Test   

ECMW7 vs ECMW12 88.612 1.881 Do Not Test   

ECMW7 vs ECMW13 83.220 1.783 Do Not Test   

ECMW7 vs ECMW5 77.736 1.665 Do Not Test   

ECMW7 vs ECMW15 77.736 1.665 Do Not Test   

ECMW7 vs ECMW16 77.386 1.658 Do Not Test   

ECMW7 vs ECMW17 76.770 1.645 Do Not Test   

ECMW7 vs ECMW11 75.594 1.605 Do Not Test   

ECMW7 vs ECMW10 73.917 1.597 Do Not Test   



ECMW7 vs ECMW22 71.313 1.453 Do Not Test   

ECMW7 vs ECMW19 71.013 1.446 Do Not Test   

ECMW7 vs ECMW9 67.003 1.435 Do Not Test   

ECMW7 vs ECMW14 65.770 1.409 Do Not Test   

ECMW7 vs CNTL 64.564 1.721 Do Not Test   

ECMW7 vs ECMW20 57.193 1.165 Do Not Test   

ECMW7 vs ECMW4 39.620 0.849 Do Not Test   

ECMW7 vs ECMW21 26.373 0.537 Do Not Test   

ECMW21 vs ECMW12 62.239 1.224 Do Not Test   

ECMW21 vs ECMW13 56.847 1.127 Do Not Test   

ECMW21 vs ECMW5 51.363 1.018 Do Not Test   

ECMW21 vs ECMW15 51.363 1.018 Do Not Test   

ECMW21 vs ECMW16 51.013 1.011 Do Not Test   

ECMW21 vs ECMW17 50.397 0.999 Do Not Test   

ECMW21 vs ECMW11 49.221 0.968 Do Not Test   

ECMW21 vs ECMW10 47.545 0.949 Do Not Test   

ECMW21 vs ECMW22 44.940 0.853 Do Not Test   

ECMW21 vs ECMW19 44.640 0.847 Do Not Test   

ECMW21 vs ECMW9 40.630 0.805 Do Not Test   

ECMW21 vs ECMW14 39.397 0.781 Do Not Test   

ECMW21 vs CNTL 38.191 0.907 Do Not Test   

ECMW21 vs ECMW20 30.820 0.585 Do Not Test   

ECMW21 vs ECMW4 13.247 0.263 Do Not Test   

ECMW4 vs ECMW12 48.992 1.010 Do Not Test   

ECMW4 vs ECMW13 43.600 0.906 Do Not Test   

ECMW4 vs ECMW5 38.117 0.792 Do Not Test   

ECMW4 vs ECMW15 38.117 0.792 Do Not Test   

ECMW4 vs ECMW16 37.767 0.785 Do Not Test   

ECMW4 vs ECMW17 37.150 0.772 Do Not Test   

ECMW4 vs ECMW11 35.975 0.741 Do Not Test   

ECMW4 vs ECMW10 34.298 0.719 Do Not Test   

ECMW4 vs ECMW22 31.693 0.628 Do Not Test   

ECMW4 vs ECMW19 31.393 0.622 Do Not Test   

ECMW4 vs ECMW9 27.383 0.569 Do Not Test   

ECMW4 vs ECMW14 26.150 0.544 Do Not Test   

ECMW4 vs CNTL 24.944 0.635 Do Not Test   

ECMW4 vs ECMW20 17.573 0.348 Do Not Test   

ECMW20 vs ECMW12 31.419 0.618 Do Not Test   

ECMW20 vs ECMW13 26.027 0.516 Do Not Test   

ECMW20 vs ECMW5 20.543 0.407 Do Not Test   

ECMW20 vs ECMW15 20.543 0.407 Do Not Test   

ECMW20 vs ECMW16 20.193 0.400 Do Not Test   

ECMW20 vs ECMW17 19.577 0.388 Do Not Test   

ECMW20 vs ECMW11 18.401 0.362 Do Not Test   

ECMW20 vs ECMW10 16.725 0.334 Do Not Test   

ECMW20 vs ECMW22 14.120 0.268 Do Not Test   

ECMW20 vs ECMW19 13.820 0.262 Do Not Test   

ECMW20 vs ECMW9 9.810 0.194 Do Not Test   

ECMW20 vs ECMW14 8.577 0.170 Do Not Test   

ECMW20 vs CNTL 7.371 0.175 Do Not Test   

CNTL vs ECMW12 24.048 0.604 Do Not Test   

CNTL vs ECMW13 18.656 0.475 Do Not Test   

CNTL vs ECMW5 13.172 0.335 Do Not Test   

CNTL vs ECMW15 13.172 0.335 Do Not Test   

CNTL vs ECMW16 12.822 0.326 Do Not Test   

CNTL vs ECMW17 12.206 0.311 Do Not Test   



CNTL vs ECMW11 11.030 0.277 Do Not Test   

CNTL vs ECMW10 9.353 0.241 Do Not Test   

CNTL vs ECMW22 6.749 0.160 Do Not Test   

CNTL vs ECMW19 6.449 0.153 Do Not Test   

CNTL vs ECMW9 2.439 0.0621 Do Not Test   

CNTL vs ECMW14 1.206 0.0307 Do Not Test   

ECMW14 vs ECMW12 22.842 0.471 Do Not Test   

ECMW14 vs ECMW13 17.450 0.363 Do Not Test   

ECMW14 vs ECMW5 11.967 0.249 Do Not Test   

ECMW14 vs ECMW15 11.967 0.249 Do Not Test   

ECMW14 vs ECMW16 11.617 0.241 Do Not Test   

ECMW14 vs ECMW17 11.000 0.229 Do Not Test   

ECMW14 vs ECMW11 9.825 0.202 Do Not Test   

ECMW14 vs ECMW10 8.148 0.171 Do Not Test   

ECMW14 vs ECMW22 5.543 0.110 Do Not Test   

ECMW14 vs ECMW19 5.243 0.104 Do Not Test   

ECMW14 vs ECMW9 1.233 0.0256 Do Not Test   

ECMW9 vs ECMW12 21.609 0.445 Do Not Test   

ECMW9 vs ECMW13 16.217 0.337 Do Not Test   

ECMW9 vs ECMW5 10.733 0.223 Do Not Test   

ECMW9 vs ECMW15 10.733 0.223 Do Not Test   

ECMW9 vs ECMW16 10.383 0.216 Do Not Test   

ECMW9 vs ECMW17 9.767 0.203 Do Not Test   

ECMW9 vs ECMW11 8.591 0.177 Do Not Test   

ECMW9 vs ECMW10 6.915 0.145 Do Not Test   

ECMW9 vs ECMW22 4.310 0.0854 Do Not Test   

ECMW9 vs ECMW19 4.010 0.0795 Do Not Test   

ECMW19 vs ECMW12 17.599 0.346 Do Not Test   

ECMW19 vs ECMW13 12.207 0.242 Do Not Test   

ECMW19 vs ECMW5 6.723 0.133 Do Not Test   

ECMW19 vs ECMW15 6.723 0.133 Do Not Test   

ECMW19 vs ECMW16 6.373 0.126 Do Not Test   

ECMW19 vs ECMW17 5.757 0.114 Do Not Test   

ECMW19 vs ECMW11 4.581 0.0901 Do Not Test   

ECMW19 vs ECMW10 2.905 0.0580 Do Not Test   

ECMW19 vs ECMW22 0.300 0.00569 Do Not Test   

ECMW22 vs ECMW12 17.299 0.340 Do Not Test   

ECMW22 vs ECMW13 11.907 0.236 Do Not Test   

ECMW22 vs ECMW5 6.423 0.127 Do Not Test   

ECMW22 vs ECMW15 6.423 0.127 Do Not Test   

ECMW22 vs ECMW16 6.073 0.120 Do Not Test   

ECMW22 vs ECMW17 5.457 0.108 Do Not Test   

ECMW22 vs ECMW11 4.281 0.0842 Do Not Test   

ECMW22 vs ECMW10 2.605 0.0520 Do Not Test   

ECMW10 vs ECMW12 14.694 0.305 Do Not Test   

ECMW10 vs ECMW13 9.302 0.195 Do Not Test   

ECMW10 vs ECMW5 3.819 0.0800 Do Not Test   

ECMW10 vs ECMW15 3.819 0.0800 Do Not Test   

ECMW10 vs ECMW16 3.469 0.0727 Do Not Test   

ECMW10 vs ECMW17 2.852 0.0598 Do Not Test   

ECMW10 vs ECMW11 1.677 0.0348 Do Not Test   

ECMW11 vs ECMW12 13.017 0.266 Do Not Test   

ECMW11 vs ECMW13 7.625 0.157 Do Not Test   

ECMW11 vs ECMW5 2.142 0.0441 Do Not Test   

ECMW11 vs ECMW15 2.142 0.0441 Do Not Test   

ECMW11 vs ECMW16 1.792 0.0369 Do Not Test   



ECMW11 vs ECMW17 1.175 0.0242 Do Not Test   

ECMW17 vs ECMW12 11.842 0.244 Do Not Test   

ECMW17 vs ECMW13 6.450 0.134 Do Not Test   

ECMW17 vs ECMW5 0.967 0.0201 Do Not Test   

ECMW17 vs ECMW15 0.967 0.0201 Do Not Test   

ECMW17 vs ECMW16 0.617 0.0128 Do Not Test   

ECMW16 vs ECMW12 11.225 0.231 Do Not Test   

ECMW16 vs ECMW13 5.833 0.121 Do Not Test   

ECMW16 vs ECMW5 0.350 0.00727 Do Not Test   

ECMW16 vs ECMW15 0.350 0.00727 Do Not Test   

ECMW15 vs ECMW12 10.875 0.224 Do Not Test   

ECMW15 vs ECMW13 5.483 0.114 Do Not Test   

ECMW15 vs ECMW5 0.000 0.000 Do Not Test   

ECMW5 vs ECMW12 10.875 0.224 Do Not Test   

ECMW5 vs ECMW13 5.483 0.114 Do Not Test   

ECMW13 vs ECMW12 5.392 0.111 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Manganese Dissolved 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:58:43 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Manganese Dissolved (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:58:43 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 48 2.135 2.080 2.190  

ECMW6 52 50 2.925 2.880 2.970  

ECMW7 52 50 0.276 0.0960 0.456  

ECMW8 51 49 0.456 0.396 0.515  

ECMW1051 49 0.178 0.152 0.204  

ECMW1150 48 0.0230 0.0220 0.0240  

ECMW1247 45 0.192 0.189 0.195  

ECMW1350 48 2.795 2.780 2.810  

ECMW1450 48 0.0710 0.0710 0.0710  

ECMW1549 47 0.0215 0.0140 0.0290  

ECMW1649 47 0.122 0.104 0.140  

ECMW1750 48 0.197 0.145 0.248  

ECMW1849 47 0.0775 0.0730 0.0820  

CNTL 144 138 0.01000 0.01000 0.0205  

ECMW4 50 48 2.045 1.660 2.430  

ECMW9 49 47 0.312 0.303 0.320  

ECMW1940 38 0.0790 0.0730 0.0850  

ECMW2040 38 0.225 0.215 0.235  

ECMW2140 38 0.0665 0.0430 0.0900  

ECMW2240 38 0.130 0.0990 0.161  

 

H = 41.240 with 19 degrees of freedom.  (P = 0.002) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = 0.002) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW6 vs CNTL 39.167 3.734 Yes   

ECMW6 vs ECMW15 36.000 2.803 No   

ECMW6 vs ECMW11 36.000 2.803 Do Not Test   

ECMW6 vs ECMW14 31.000 2.413 Do Not Test   

ECMW6 vs ECMW21 29.500 2.297 Do Not Test   

ECMW6 vs ECMW18 28.250 2.199 Do Not Test   



ECMW6 vs ECMW19 27.750 2.160 Do Not Test   

ECMW6 vs ECMW16 22.000 1.713 Do Not Test   

ECMW6 vs ECMW22 21.000 1.635 Do Not Test   

ECMW6 vs ECMW10 17.500 1.362 Do Not Test   

ECMW6 vs ECMW12 17.000 1.323 Do Not Test   

ECMW6 vs ECMW17 16.500 1.285 Do Not Test   

ECMW6 vs ECMW7 16.500 1.285 Do Not Test   

ECMW6 vs ECMW20 14.000 1.090 Do Not Test   

ECMW6 vs ECMW9 11.000 0.856 Do Not Test   

ECMW6 vs ECMW8 8.500 0.662 Do Not Test   

ECMW6 vs ECMW4 5.000 0.389 Do Not Test   

ECMW6 vs ECMW5 5.000 0.389 Do Not Test   

ECMW6 vs ECMW13 2.000 0.156 Do Not Test   

ECMW13 vs CNTL 37.167 3.544 No   

ECMW13 vs ECMW15 34.000 2.647 Do Not Test   

ECMW13 vs ECMW11 34.000 2.647 Do Not Test   

ECMW13 vs ECMW14 29.000 2.258 Do Not Test   

ECMW13 vs ECMW21 27.500 2.141 Do Not Test   

ECMW13 vs ECMW18 26.250 2.044 Do Not Test   

ECMW13 vs ECMW19 25.750 2.005 Do Not Test   

ECMW13 vs ECMW16 20.000 1.557 Do Not Test   

ECMW13 vs ECMW22 19.000 1.479 Do Not Test   

ECMW13 vs ECMW10 15.500 1.207 Do Not Test   

ECMW13 vs ECMW12 15.000 1.168 Do Not Test   

ECMW13 vs ECMW17 14.500 1.129 Do Not Test   

ECMW13 vs ECMW7 14.500 1.129 Do Not Test   

ECMW13 vs ECMW20 12.000 0.934 Do Not Test   

ECMW13 vs ECMW9 9.000 0.701 Do Not Test   

ECMW13 vs ECMW8 6.500 0.506 Do Not Test   

ECMW13 vs ECMW4 3.000 0.234 Do Not Test   

ECMW13 vs ECMW5 3.000 0.234 Do Not Test   

ECMW5 vs CNTL 34.167 3.258 Do Not Test   

ECMW5 vs ECMW15 31.000 2.413 Do Not Test   

ECMW5 vs ECMW11 31.000 2.413 Do Not Test   

ECMW5 vs ECMW14 26.000 2.024 Do Not Test   

ECMW5 vs ECMW21 24.500 1.907 Do Not Test   

ECMW5 vs ECMW18 23.250 1.810 Do Not Test   

ECMW5 vs ECMW19 22.750 1.771 Do Not Test   

ECMW5 vs ECMW16 17.000 1.323 Do Not Test   

ECMW5 vs ECMW22 16.000 1.246 Do Not Test   

ECMW5 vs ECMW10 12.500 0.973 Do Not Test   

ECMW5 vs ECMW12 12.000 0.934 Do Not Test   

ECMW5 vs ECMW17 11.500 0.895 Do Not Test   

ECMW5 vs ECMW7 11.500 0.895 Do Not Test   

ECMW5 vs ECMW20 9.000 0.701 Do Not Test   

ECMW5 vs ECMW9 6.000 0.467 Do Not Test   

ECMW5 vs ECMW8 3.500 0.272 Do Not Test   

ECMW5 vs ECMW4 0.000 0.000 Do Not Test   

ECMW4 vs CNTL 34.167 3.258 Do Not Test   

ECMW4 vs ECMW15 31.000 2.413 Do Not Test   

ECMW4 vs ECMW11 31.000 2.413 Do Not Test   

ECMW4 vs ECMW14 26.000 2.024 Do Not Test   

ECMW4 vs ECMW21 24.500 1.907 Do Not Test   

ECMW4 vs ECMW18 23.250 1.810 Do Not Test   

ECMW4 vs ECMW19 22.750 1.771 Do Not Test   

ECMW4 vs ECMW16 17.000 1.323 Do Not Test   



ECMW4 vs ECMW22 16.000 1.246 Do Not Test   

ECMW4 vs ECMW10 12.500 0.973 Do Not Test   

ECMW4 vs ECMW12 12.000 0.934 Do Not Test   

ECMW4 vs ECMW17 11.500 0.895 Do Not Test   

ECMW4 vs ECMW7 11.500 0.895 Do Not Test   

ECMW4 vs ECMW20 9.000 0.701 Do Not Test   

ECMW4 vs ECMW9 6.000 0.467 Do Not Test   

ECMW4 vs ECMW8 3.500 0.272 Do Not Test   

ECMW8 vs CNTL 30.667 2.924 Do Not Test   

ECMW8 vs ECMW15 27.500 2.141 Do Not Test   

ECMW8 vs ECMW11 27.500 2.141 Do Not Test   

ECMW8 vs ECMW14 22.500 1.752 Do Not Test   

ECMW8 vs ECMW21 21.000 1.635 Do Not Test   

ECMW8 vs ECMW18 19.750 1.538 Do Not Test   

ECMW8 vs ECMW19 19.250 1.499 Do Not Test   

ECMW8 vs ECMW16 13.500 1.051 Do Not Test   

ECMW8 vs ECMW22 12.500 0.973 Do Not Test   

ECMW8 vs ECMW10 9.000 0.701 Do Not Test   

ECMW8 vs ECMW12 8.500 0.662 Do Not Test   

ECMW8 vs ECMW17 8.000 0.623 Do Not Test   

ECMW8 vs ECMW7 8.000 0.623 Do Not Test   

ECMW8 vs ECMW20 5.500 0.428 Do Not Test   

ECMW8 vs ECMW9 2.500 0.195 Do Not Test   

ECMW9 vs CNTL 28.167 2.686 Do Not Test   

ECMW9 vs ECMW15 25.000 1.946 Do Not Test   

ECMW9 vs ECMW11 25.000 1.946 Do Not Test   

ECMW9 vs ECMW14 20.000 1.557 Do Not Test   

ECMW9 vs ECMW21 18.500 1.440 Do Not Test   

ECMW9 vs ECMW18 17.250 1.343 Do Not Test   

ECMW9 vs ECMW19 16.750 1.304 Do Not Test   

ECMW9 vs ECMW16 11.000 0.856 Do Not Test   

ECMW9 vs ECMW22 10.000 0.778 Do Not Test   

ECMW9 vs ECMW10 6.500 0.506 Do Not Test   

ECMW9 vs ECMW12 6.000 0.467 Do Not Test   

ECMW9 vs ECMW17 5.500 0.428 Do Not Test   

ECMW9 vs ECMW7 5.500 0.428 Do Not Test   

ECMW9 vs ECMW20 3.000 0.234 Do Not Test   

ECMW20 vs CNTL 25.167 2.400 Do Not Test   

ECMW20 vs ECMW15 22.000 1.713 Do Not Test   

ECMW20 vs ECMW11 22.000 1.713 Do Not Test   

ECMW20 vs ECMW14 17.000 1.323 Do Not Test   

ECMW20 vs ECMW21 15.500 1.207 Do Not Test   

ECMW20 vs ECMW18 14.250 1.109 Do Not Test   

ECMW20 vs ECMW19 13.750 1.070 Do Not Test   

ECMW20 vs ECMW16 8.000 0.623 Do Not Test   

ECMW20 vs ECMW22 7.000 0.545 Do Not Test   

ECMW20 vs ECMW10 3.500 0.272 Do Not Test   

ECMW20 vs ECMW12 3.000 0.234 Do Not Test   

ECMW20 vs ECMW17 2.500 0.195 Do Not Test   

ECMW20 vs ECMW7 2.500 0.195 Do Not Test   

ECMW7 vs CNTL 22.667 2.161 Do Not Test   

ECMW7 vs ECMW15 19.500 1.518 Do Not Test   

ECMW7 vs ECMW11 19.500 1.518 Do Not Test   

ECMW7 vs ECMW14 14.500 1.129 Do Not Test   

ECMW7 vs ECMW21 13.000 1.012 Do Not Test   

ECMW7 vs ECMW18 11.750 0.915 Do Not Test   



ECMW7 vs ECMW19 11.250 0.876 Do Not Test   

ECMW7 vs ECMW16 5.500 0.428 Do Not Test   

ECMW7 vs ECMW22 4.500 0.350 Do Not Test   

ECMW7 vs ECMW10 1.000 0.0778 Do Not Test   

ECMW7 vs ECMW12 0.500 0.0389 Do Not Test   

ECMW7 vs ECMW17 0.000 0.000 Do Not Test   

ECMW17 vs CNTL 22.667 2.161 Do Not Test   

ECMW17 vs ECMW15 19.500 1.518 Do Not Test   

ECMW17 vs ECMW11 19.500 1.518 Do Not Test   

ECMW17 vs ECMW14 14.500 1.129 Do Not Test   

ECMW17 vs ECMW21 13.000 1.012 Do Not Test   

ECMW17 vs ECMW18 11.750 0.915 Do Not Test   

ECMW17 vs ECMW19 11.250 0.876 Do Not Test   

ECMW17 vs ECMW16 5.500 0.428 Do Not Test   

ECMW17 vs ECMW22 4.500 0.350 Do Not Test   

ECMW17 vs ECMW10 1.000 0.0778 Do Not Test   

ECMW17 vs ECMW12 0.500 0.0389 Do Not Test   

ECMW12 vs CNTL 22.167 2.114 Do Not Test   

ECMW12 vs ECMW15 19.000 1.479 Do Not Test   

ECMW12 vs ECMW11 19.000 1.479 Do Not Test   

ECMW12 vs ECMW14 14.000 1.090 Do Not Test   

ECMW12 vs ECMW21 12.500 0.973 Do Not Test   

ECMW12 vs ECMW18 11.250 0.876 Do Not Test   

ECMW12 vs ECMW19 10.750 0.837 Do Not Test   

ECMW12 vs ECMW16 5.000 0.389 Do Not Test   

ECMW12 vs ECMW22 4.000 0.311 Do Not Test   

ECMW12 vs ECMW10 0.500 0.0389 Do Not Test   

ECMW10 vs CNTL 21.667 2.066 Do Not Test   

ECMW10 vs ECMW15 18.500 1.440 Do Not Test   

ECMW10 vs ECMW11 18.500 1.440 Do Not Test   

ECMW10 vs ECMW14 13.500 1.051 Do Not Test   

ECMW10 vs ECMW21 12.000 0.934 Do Not Test   

ECMW10 vs ECMW18 10.750 0.837 Do Not Test   

ECMW10 vs ECMW19 10.250 0.798 Do Not Test   

ECMW10 vs ECMW16 4.500 0.350 Do Not Test   

ECMW10 vs ECMW22 3.500 0.272 Do Not Test   

ECMW22 vs CNTL 18.167 1.732 Do Not Test   

ECMW22 vs ECMW15 15.000 1.168 Do Not Test   

ECMW22 vs ECMW11 15.000 1.168 Do Not Test   

ECMW22 vs ECMW14 10.000 0.778 Do Not Test   

ECMW22 vs ECMW21 8.500 0.662 Do Not Test   

ECMW22 vs ECMW18 7.250 0.564 Do Not Test   

ECMW22 vs ECMW19 6.750 0.525 Do Not Test   

ECMW22 vs ECMW16 1.000 0.0778 Do Not Test   

ECMW16 vs CNTL 17.167 1.637 Do Not Test   

ECMW16 vs ECMW15 14.000 1.090 Do Not Test   

ECMW16 vs ECMW11 14.000 1.090 Do Not Test   

ECMW16 vs ECMW14 9.000 0.701 Do Not Test   

ECMW16 vs ECMW21 7.500 0.584 Do Not Test   

ECMW16 vs ECMW18 6.250 0.487 Do Not Test   

ECMW16 vs ECMW19 5.750 0.448 Do Not Test   

ECMW19 vs CNTL 11.417 1.089 Do Not Test   

ECMW19 vs ECMW15 8.250 0.642 Do Not Test   

ECMW19 vs ECMW11 8.250 0.642 Do Not Test   

ECMW19 vs ECMW14 3.250 0.253 Do Not Test   

ECMW19 vs ECMW21 1.750 0.136 Do Not Test   



ECMW19 vs ECMW18 0.500 0.0389 Do Not Test   

ECMW18 vs CNTL 10.917 1.041 Do Not Test   

ECMW18 vs ECMW15 7.750 0.603 Do Not Test   

ECMW18 vs ECMW11 7.750 0.603 Do Not Test   

ECMW18 vs ECMW14 2.750 0.214 Do Not Test   

ECMW18 vs ECMW21 1.250 0.0973 Do Not Test   

ECMW21 vs CNTL 9.667 0.922 Do Not Test   

ECMW21 vs ECMW15 6.500 0.506 Do Not Test   

ECMW21 vs ECMW11 6.500 0.506 Do Not Test   

ECMW21 vs ECMW14 1.500 0.117 Do Not Test   

ECMW14 vs CNTL 8.167 0.779 Do Not Test   

ECMW14 vs ECMW15 5.000 0.389 Do Not Test   

ECMW14 vs ECMW11 5.000 0.389 Do Not Test   

ECMW11 vs CNTL 3.167 0.302 Do Not Test   

ECMW11 vs ECMW15 0.000 0.000 Do Not Test   

ECMW15 vs CNTL 3.167 0.302 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Manganese Total 

One Way Analysis of Variance Wednesday, November 03, 2021, 9:58:55 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Manganese Total (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, November 03, 2021, 9:58:55 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 43 1.630 0.717 2.160  

ECMW6 52 44 2.265 1.653 3.240  

ECMW7 52 44 0.195 0.103 0.247  

ECMW8 51 44 0.490 0.476 0.563  

ECMW1051 44 0.166 0.154 0.203  

ECMW1150 43 0.0300 0.0200 0.0300  

ECMW1247 40 0.210 0.170 0.239  

ECMW1350 43 2.710 2.410 2.870  

ECMW1450 43 0.0600 0.0470 0.0700  

ECMW1549 43 0.0200 0.01000 0.0240  

ECMW1649 42 0.110 0.105 0.170  

ECMW1750 43 0.200 0.121 0.240  

ECMW1849 43 0.0750 0.0222 0.138  

CNTL 144 123 0.01000 0.01000 0.0175  

ECMW4 50 43 2.080 1.700 2.540  

ECMW9 49 42 0.321 0.297 0.340  

ECMW1940 34 0.0645 0.0575 0.0770  

ECMW2040 33 0.140 0.110 0.201  

ECMW2140 33 0.0270 0.0250 0.160  

ECMW2240 33 0.105 0.0900 0.152  

 

H = 134.837 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW13 vs CNTL 125.833 6.507 Yes   

ECMW13 vs ECMW15 124.929 5.068 Yes   

ECMW13 vs ECMW11 113.786 4.804 Yes   

ECMW13 vs ECMW14 99.714 4.210 Yes   

ECMW13 vs ECMW19 95.595 3.878 Yes   

ECMW13 vs ECMW21 92.714 3.914 Yes   



ECMW13 vs ECMW18 91.345 3.705 Yes   

ECMW13 vs ECMW22 77.143 3.257 No   

ECMW13 vs ECMW16 69.929 2.952 Do Not Test   

ECMW13 vs ECMW20 62.857 2.654 Do Not Test   

ECMW13 vs ECMW17 59.643 2.518 Do Not Test   

ECMW13 vs ECMW10 57.643 2.434 Do Not Test   

ECMW13 vs ECMW7 56.741 2.474 Do Not Test   

ECMW13 vs ECMW12 50.357 2.126 Do Not Test   

ECMW13 vs ECMW9 33.571 1.417 Do Not Test   

ECMW13 vs ECMW8 24.000 1.013 Do Not Test   

ECMW13 vs ECMW5 11.857 0.501 Do Not Test   

ECMW13 vs ECMW4 7.571 0.320 Do Not Test   

ECMW13 vs ECMW6 2.929 0.128 Do Not Test   

ECMW6 vs CNTL 122.905 6.676 Yes   

ECMW6 vs ECMW15 122.000 5.098 Yes   

ECMW6 vs ECMW11 110.857 4.834 Yes   

ECMW6 vs ECMW14 96.786 4.220 Yes   

ECMW6 vs ECMW19 92.667 3.872 Yes   

ECMW6 vs ECMW21 89.786 3.915 Yes   

ECMW6 vs ECMW18 88.417 3.695 Yes   

ECMW6 vs ECMW22 74.214 3.236 Do Not Test   

ECMW6 vs ECMW16 67.000 2.922 Do Not Test   

ECMW6 vs ECMW20 59.929 2.613 Do Not Test   

ECMW6 vs ECMW17 56.714 2.473 Do Not Test   

ECMW6 vs ECMW10 54.714 2.386 Do Not Test   

ECMW6 vs ECMW7 53.813 2.429 Do Not Test   

ECMW6 vs ECMW12 47.429 2.068 Do Not Test   

ECMW6 vs ECMW9 30.643 1.336 Do Not Test   

ECMW6 vs ECMW8 21.071 0.919 Do Not Test   

ECMW6 vs ECMW5 8.929 0.389 Do Not Test   

ECMW6 vs ECMW4 4.643 0.202 Do Not Test   

ECMW4 vs CNTL 118.262 6.115 Yes   

ECMW4 vs ECMW15 117.357 4.760 Yes   

ECMW4 vs ECMW11 106.214 4.484 Yes   

ECMW4 vs ECMW14 92.143 3.890 Yes   

ECMW4 vs ECMW19 88.024 3.571 No   

ECMW4 vs ECMW21 85.143 3.595 Do Not Test   

ECMW4 vs ECMW18 83.774 3.398 Do Not Test   

ECMW4 vs ECMW22 69.571 2.937 Do Not Test   

ECMW4 vs ECMW16 62.357 2.633 Do Not Test   

ECMW4 vs ECMW20 55.286 2.334 Do Not Test   

ECMW4 vs ECMW17 52.071 2.198 Do Not Test   

ECMW4 vs ECMW10 50.071 2.114 Do Not Test   

ECMW4 vs ECMW7 49.170 2.144 Do Not Test   

ECMW4 vs ECMW12 42.786 1.806 Do Not Test   

ECMW4 vs ECMW9 26.000 1.098 Do Not Test   

ECMW4 vs ECMW8 16.429 0.694 Do Not Test   

ECMW4 vs ECMW5 4.286 0.181 Do Not Test   

ECMW5 vs CNTL 113.976 5.894 Yes   

ECMW5 vs ECMW15 113.071 4.587 Yes   

ECMW5 vs ECMW11 101.929 4.303 Yes   

ECMW5 vs ECMW14 87.857 3.709 Yes   

ECMW5 vs ECMW19 83.738 3.397 Do Not Test   

ECMW5 vs ECMW21 80.857 3.414 Do Not Test   

ECMW5 vs ECMW18 79.488 3.224 Do Not Test   

ECMW5 vs ECMW22 65.286 2.756 Do Not Test   



ECMW5 vs ECMW16 58.071 2.452 Do Not Test   

ECMW5 vs ECMW20 51.000 2.153 Do Not Test   

ECMW5 vs ECMW17 47.786 2.018 Do Not Test   

ECMW5 vs ECMW10 45.786 1.933 Do Not Test   

ECMW5 vs ECMW7 44.884 1.957 Do Not Test   

ECMW5 vs ECMW12 38.500 1.625 Do Not Test   

ECMW5 vs ECMW9 21.714 0.917 Do Not Test   

ECMW5 vs ECMW8 12.143 0.513 Do Not Test   

ECMW8 vs CNTL 101.833 5.266 Yes   

ECMW8 vs ECMW15 100.929 4.094 Yes   

ECMW8 vs ECMW11 89.786 3.791 Yes   

ECMW8 vs ECMW14 75.714 3.197 No   

ECMW8 vs ECMW19 71.595 2.904 Do Not Test   

ECMW8 vs ECMW21 68.714 2.901 Do Not Test   

ECMW8 vs ECMW18 67.345 2.732 Do Not Test   

ECMW8 vs ECMW22 53.143 2.244 Do Not Test   

ECMW8 vs ECMW16 45.929 1.939 Do Not Test   

ECMW8 vs ECMW20 38.857 1.641 Do Not Test   

ECMW8 vs ECMW17 35.643 1.505 Do Not Test   

ECMW8 vs ECMW10 33.643 1.420 Do Not Test   

ECMW8 vs ECMW7 32.741 1.428 Do Not Test   

ECMW8 vs ECMW12 26.357 1.113 Do Not Test   

ECMW8 vs ECMW9 9.571 0.404 Do Not Test   

ECMW9 vs CNTL 92.262 4.771 Yes   

ECMW9 vs ECMW15 91.357 3.706 Yes   

ECMW9 vs ECMW11 80.214 3.387 No   

ECMW9 vs ECMW14 66.143 2.793 Do Not Test   

ECMW9 vs ECMW19 62.024 2.516 Do Not Test   

ECMW9 vs ECMW21 59.143 2.497 Do Not Test   

ECMW9 vs ECMW18 57.774 2.344 Do Not Test   

ECMW9 vs ECMW22 43.571 1.840 Do Not Test   

ECMW9 vs ECMW16 36.357 1.535 Do Not Test   

ECMW9 vs ECMW20 29.286 1.236 Do Not Test   

ECMW9 vs ECMW17 26.071 1.101 Do Not Test   

ECMW9 vs ECMW10 24.071 1.016 Do Not Test   

ECMW9 vs ECMW7 23.170 1.010 Do Not Test   

ECMW9 vs ECMW12 16.786 0.709 Do Not Test   

ECMW12 vs CNTL 75.476 3.903 Yes   

ECMW12 vs ECMW15 74.571 3.025 No   

ECMW12 vs ECMW11 63.429 2.678 Do Not Test   

ECMW12 vs ECMW14 49.357 2.084 Do Not Test   

ECMW12 vs ECMW19 45.238 1.835 Do Not Test   

ECMW12 vs ECMW21 42.357 1.788 Do Not Test   

ECMW12 vs ECMW18 40.988 1.663 Do Not Test   

ECMW12 vs ECMW22 26.786 1.131 Do Not Test   

ECMW12 vs ECMW16 19.571 0.826 Do Not Test   

ECMW12 vs ECMW20 12.500 0.528 Do Not Test   

ECMW12 vs ECMW17 9.286 0.392 Do Not Test   

ECMW12 vs ECMW10 7.286 0.308 Do Not Test   

ECMW12 vs ECMW7 6.384 0.278 Do Not Test   

ECMW7 vs CNTL 69.092 3.753 Yes   

ECMW7 vs ECMW15 68.188 2.849 Do Not Test   

ECMW7 vs ECMW11 57.045 2.487 Do Not Test   

ECMW7 vs ECMW14 42.973 1.874 Do Not Test   

ECMW7 vs ECMW19 38.854 1.624 Do Not Test   

ECMW7 vs ECMW21 35.973 1.569 Do Not Test   



ECMW7 vs ECMW18 34.604 1.446 Do Not Test   

ECMW7 vs ECMW22 20.402 0.890 Do Not Test   

ECMW7 vs ECMW16 13.188 0.575 Do Not Test   

ECMW7 vs ECMW20 6.116 0.267 Do Not Test   

ECMW7 vs ECMW17 2.902 0.127 Do Not Test   

ECMW7 vs ECMW10 0.902 0.0393 Do Not Test   

ECMW10 vs CNTL 68.190 3.526 No   

ECMW10 vs ECMW15 67.286 2.729 Do Not Test   

ECMW10 vs ECMW11 56.143 2.370 Do Not Test   

ECMW10 vs ECMW14 42.071 1.776 Do Not Test   

ECMW10 vs ECMW19 37.952 1.539 Do Not Test   

ECMW10 vs ECMW21 35.071 1.481 Do Not Test   

ECMW10 vs ECMW18 33.702 1.367 Do Not Test   

ECMW10 vs ECMW22 19.500 0.823 Do Not Test   

ECMW10 vs ECMW16 12.286 0.519 Do Not Test   

ECMW10 vs ECMW20 5.214 0.220 Do Not Test   

ECMW10 vs ECMW17 2.000 0.0844 Do Not Test   

ECMW17 vs CNTL 66.190 3.423 Do Not Test   

ECMW17 vs ECMW15 65.286 2.648 Do Not Test   

ECMW17 vs ECMW11 54.143 2.286 Do Not Test   

ECMW17 vs ECMW14 40.071 1.692 Do Not Test   

ECMW17 vs ECMW19 35.952 1.458 Do Not Test   

ECMW17 vs ECMW21 33.071 1.396 Do Not Test   

ECMW17 vs ECMW18 31.702 1.286 Do Not Test   

ECMW17 vs ECMW22 17.500 0.739 Do Not Test   

ECMW17 vs ECMW16 10.286 0.434 Do Not Test   

ECMW17 vs ECMW20 3.214 0.136 Do Not Test   

ECMW20 vs CNTL 62.976 3.256 Do Not Test   

ECMW20 vs ECMW15 62.071 2.518 Do Not Test   

ECMW20 vs ECMW11 50.929 2.150 Do Not Test   

ECMW20 vs ECMW14 36.857 1.556 Do Not Test   

ECMW20 vs ECMW19 32.738 1.328 Do Not Test   

ECMW20 vs ECMW21 29.857 1.261 Do Not Test   

ECMW20 vs ECMW18 28.488 1.156 Do Not Test   

ECMW20 vs ECMW22 14.286 0.603 Do Not Test   

ECMW20 vs ECMW16 7.071 0.299 Do Not Test   

ECMW16 vs CNTL 55.905 2.891 Do Not Test   

ECMW16 vs ECMW15 55.000 2.231 Do Not Test   

ECMW16 vs ECMW11 43.857 1.852 Do Not Test   

ECMW16 vs ECMW14 29.786 1.258 Do Not Test   

ECMW16 vs ECMW19 25.667 1.041 Do Not Test   

ECMW16 vs ECMW21 22.786 0.962 Do Not Test   

ECMW16 vs ECMW18 21.417 0.869 Do Not Test   

ECMW16 vs ECMW22 7.214 0.305 Do Not Test   

ECMW22 vs CNTL 48.690 2.518 Do Not Test   

ECMW22 vs ECMW15 47.786 1.938 Do Not Test   

ECMW22 vs ECMW11 36.643 1.547 Do Not Test   

ECMW22 vs ECMW14 22.571 0.953 Do Not Test   

ECMW22 vs ECMW19 18.452 0.748 Do Not Test   

ECMW22 vs ECMW21 15.571 0.657 Do Not Test   

ECMW22 vs ECMW18 14.202 0.576 Do Not Test   

ECMW18 vs CNTL 34.488 1.681 Do Not Test   

ECMW18 vs ECMW15 33.583 1.313 Do Not Test   

ECMW18 vs ECMW11 22.440 0.910 Do Not Test   

ECMW18 vs ECMW14 8.369 0.339 Do Not Test   

ECMW18 vs ECMW19 4.250 0.166 Do Not Test   



ECMW18 vs ECMW21 1.369 0.0555 Do Not Test   

ECMW21 vs CNTL 33.119 1.713 Do Not Test   

ECMW21 vs ECMW15 32.214 1.307 Do Not Test   

ECMW21 vs ECMW11 21.071 0.890 Do Not Test   

ECMW21 vs ECMW14 7.000 0.296 Do Not Test   

ECMW21 vs ECMW19 2.881 0.117 Do Not Test   

ECMW19 vs CNTL 30.238 1.474 Do Not Test   

ECMW19 vs ECMW15 29.333 1.147 Do Not Test   

ECMW19 vs ECMW11 18.190 0.738 Do Not Test   

ECMW19 vs ECMW14 4.119 0.167 Do Not Test   

ECMW14 vs CNTL 26.119 1.351 Do Not Test   

ECMW14 vs ECMW15 25.214 1.023 Do Not Test   

ECMW14 vs ECMW11 14.071 0.594 Do Not Test   

ECMW11 vs CNTL 12.048 0.623 Do Not Test   

ECMW11 vs ECMW15 11.143 0.452 Do Not Test   

ECMW15 vs CNTL 0.905 0.0441 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



ORP 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:01:46 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: ORP (mV)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:01:46 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 43 249.000 55.100 352.000  

ECMW6 52 45 267.900 76.600 321.000  

ECMW7 52 45 307.700 131.700 409.000  

ECMW8 51 44 309.000 133.200 441.000  

ECMW1051 44 242.000 56.800 265.000  

ECMW1150 43 229.000 49.500 277.000  

ECMW1247 41 -39.400 -150.250 -2.000  

ECMW1350 44 310.500 -73.750 392.250  

ECMW1450 42 181.650 -14.625 316.250  

ECMW1549 43 213.700 95.500 381.750  

ECMW1649 42 180.000 140.700 230.000  

ECMW1750 44 191.500 46.350 351.000  

ECMW1849 42 109.700 -78.000 326.000  

CNTL 144 126 157.500 -7.250 310.250  

ECMW4 50 43 269.200 116.800 387.000  

ECMW9 49 42 183.000 60.700 249.600  

ECMW1940 34 64.500 -76.250 267.200  

ECMW2040 35 149.900 12.600 288.000  

ECMW2140 34 231.000 -67.425 367.500  

ECMW2240 35 15.000 -25.050 262.000  

 

H = 20.881 with 19 degrees of freedom.  (P = 0.343) 

 

The differences in the median values among the treatment groups are not great enough to exclude the possibility that 

the difference is due to random sampling variability; there is not a statistically significant difference    (P = 0.343) 

 

  

  



pH 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:01:57 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: pH (s.u.)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:01:57 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 1 5.030 4.575 5.620  

ECMW6 52 2 4.300 3.820 4.625  

ECMW7 52 2 4.425 3.978 5.255  

ECMW8 51 2 3.950 3.630 4.310  

ECMW1051 1 4.445 4.060 4.930  

ECMW1150 1 4.420 4.120 4.830  

ECMW1247 1 5.800 5.580 6.020  

ECMW1350 3 4.970 4.710 5.300  

ECMW1450 2 4.910 4.500 5.282  

ECMW1549 2 4.860 4.360 5.360  

ECMW1649 1 4.610 4.273 5.078  

ECMW1750 1 4.540 4.085 5.190  

ECMW1849 2 5.700 5.230 6.170  

CNTL 144 3 5.480 5.100 6.000  

ECMW4 50 1 4.040 3.750 4.375  

ECMW9 49 1 5.515 5.320 5.815  

ECMW1940 1 5.920 5.510 6.270  

ECMW2040 2 5.630 5.280 6.065  

ECMW2140 1 5.370 4.720 5.910  

ECMW2240 0 5.840 5.527 6.265  

 

H = 386.609 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW19 vs ECMW8 582.328 9.185 Yes   

ECMW19 vs ECMW4 575.848 9.082 Yes   

ECMW19 vs ECMW6 496.806 7.871 Yes   

ECMW19 vs ECMW11 454.563 7.169 Yes   

ECMW19 vs ECMW10 451.246 7.149 Yes   

ECMW19 vs ECMW7 422.376 6.692 Yes   



ECMW19 vs ECMW17 393.165 6.201 Yes   

ECMW19 vs ECMW16 380.798 5.978 Yes   

ECMW19 vs ECMW15 346.480 5.414 Yes   

ECMW19 vs ECMW14 323.944 5.086 Yes   

ECMW19 vs ECMW13 270.597 4.228 Yes   

ECMW19 vs ECMW5 251.930 3.973 Yes   

ECMW19 vs ECMW21 195.667 2.924 No   

ECMW19 vs CNTL 129.990 2.432 Do Not Test   

ECMW19 vs ECMW9 105.465 1.656 Do Not Test   

ECMW19 vs ECMW18 92.724 1.449 Do Not Test   

ECMW19 vs ECMW20 73.480 1.091 Do Not Test   

ECMW19 vs ECMW12 30.028 0.467 Do Not Test   

ECMW19 vs ECMW22 1.206 0.0181 Do Not Test   

ECMW22 vs ECMW8 581.121 9.230 Yes   

ECMW22 vs ECMW4 574.642 9.127 Yes   

ECMW22 vs ECMW6 495.600 7.907 Yes   

ECMW22 vs ECMW11 453.356 7.201 Yes   

ECMW22 vs ECMW10 450.040 7.180 Yes   

ECMW22 vs ECMW7 421.170 6.720 Yes   

ECMW22 vs ECMW17 391.958 6.226 Yes   

ECMW22 vs ECMW16 379.592 6.001 Yes   

ECMW22 vs ECMW15 345.273 5.432 Yes   

ECMW22 vs ECMW14 322.737 5.102 Yes   

ECMW22 vs ECMW13 269.390 4.238 Yes   

ECMW22 vs ECMW5 250.723 3.982 Yes   

ECMW22 vs ECMW21 194.460 2.925 Do Not Test   

ECMW22 vs CNTL 128.784 2.433 Do Not Test   

ECMW22 vs ECMW9 104.258 1.648 Do Not Test   

ECMW22 vs ECMW18 91.518 1.440 Do Not Test   

ECMW22 vs ECMW20 72.274 1.080 Do Not Test   

ECMW22 vs ECMW12 28.822 0.451 Do Not Test   

ECMW12 vs ECMW8 552.300 9.105 Yes   

ECMW12 vs ECMW4 545.820 8.998 Yes   

ECMW12 vs ECMW6 466.778 7.733 Yes   

ECMW12 vs ECMW11 424.534 6.999 Yes   

ECMW12 vs ECMW10 421.218 6.978 Yes   

ECMW12 vs ECMW7 392.348 6.500 Yes   

ECMW12 vs ECMW17 363.136 5.987 Yes   

ECMW12 vs ECMW16 350.770 5.754 Yes   

ECMW12 vs ECMW15 316.452 5.164 Yes   

ECMW12 vs ECMW14 293.916 4.821 Yes   

ECMW12 vs ECMW13 240.569 3.926 Yes   

ECMW12 vs ECMW5 221.902 3.658 Yes   

ECMW12 vs ECMW21 165.639 2.576 Do Not Test   

ECMW12 vs CNTL 99.962 1.993 Do Not Test   

ECMW12 vs ECMW9 75.437 1.237 Do Not Test   

ECMW12 vs ECMW18 62.696 1.023 Do Not Test   

ECMW12 vs ECMW20 43.452 0.671 Do Not Test   

ECMW20 vs ECMW8 508.848 7.967 Yes   

ECMW20 vs ECMW4 502.368 7.866 Yes   

ECMW20 vs ECMW6 423.326 6.658 Yes   

ECMW20 vs ECMW11 381.082 5.967 Yes   

ECMW20 vs ECMW10 377.766 5.941 Yes   

ECMW20 vs ECMW7 348.896 5.487 Yes   

ECMW20 vs ECMW17 319.684 5.006 Yes   

ECMW20 vs ECMW16 307.318 4.790 Yes   



ECMW20 vs ECMW15 273.000 4.235 Yes   

ECMW20 vs ECMW14 250.464 3.904 Yes   

ECMW20 vs ECMW13 197.117 3.058 No   

ECMW20 vs ECMW5 178.450 2.794 Do Not Test   

ECMW20 vs ECMW21 122.187 1.814 Do Not Test   

ECMW20 vs CNTL 56.510 1.046 Do Not Test   

ECMW20 vs ECMW9 31.985 0.499 Do Not Test   

ECMW20 vs ECMW18 19.244 0.299 Do Not Test   

ECMW18 vs ECMW8 489.603 8.116 Yes   

ECMW18 vs ECMW4 483.124 8.009 Yes   

ECMW18 vs ECMW6 404.082 6.732 Yes   

ECMW18 vs ECMW11 361.838 5.998 Yes   

ECMW18 vs ECMW10 358.522 5.973 Yes   

ECMW18 vs ECMW7 329.652 5.492 Yes   

ECMW18 vs ECMW17 300.440 4.980 Yes   

ECMW18 vs ECMW16 288.074 4.751 Yes   

ECMW18 vs ECMW15 253.755 4.163 Yes   

ECMW18 vs ECMW14 231.219 3.814 Yes   

ECMW18 vs ECMW13 177.872 2.918 Do Not Test   

ECMW18 vs ECMW5 159.205 2.639 Do Not Test   

ECMW18 vs ECMW21 102.942 1.609 Do Not Test   

ECMW18 vs CNTL 37.266 0.749 Do Not Test   

ECMW18 vs ECMW9 12.740 0.210 Do Not Test   

ECMW9 vs ECMW8 476.863 7.947 Yes   

ECMW9 vs ECMW4 470.384 7.839 Yes   

ECMW9 vs ECMW6 391.342 6.555 Yes   

ECMW9 vs ECMW11 349.098 5.818 Yes   

ECMW9 vs ECMW10 345.782 5.792 Yes   

ECMW9 vs ECMW7 316.912 5.308 Yes   

ECMW9 vs ECMW17 287.700 4.795 Yes   

ECMW9 vs ECMW16 275.333 4.565 Yes   

ECMW9 vs ECMW15 241.015 3.975 Yes   

ECMW9 vs ECMW14 218.479 3.623 No   

ECMW9 vs ECMW13 165.132 2.724 Do Not Test   

ECMW9 vs ECMW5 146.465 2.441 Do Not Test   

ECMW9 vs ECMW21 90.202 1.416 Do Not Test   

ECMW9 vs CNTL 24.526 0.497 Do Not Test   

CNTL vs ECMW8 452.337 9.232 Yes   

CNTL vs ECMW4 445.858 9.100 Yes   

CNTL vs ECMW6 366.816 7.543 Yes   

CNTL vs ECMW11 324.572 6.624 Yes   

CNTL vs ECMW10 321.256 6.606 Yes   

CNTL vs ECMW7 292.386 6.012 Yes   

CNTL vs ECMW17 263.174 5.371 Yes   

CNTL vs ECMW16 250.808 5.080 Yes   

CNTL vs ECMW15 216.489 4.350 Yes   

CNTL vs ECMW14 193.953 3.928 Do Not Test   

CNTL vs ECMW13 140.606 2.825 Do Not Test   

CNTL vs ECMW5 121.939 2.489 Do Not Test   

CNTL vs ECMW21 65.676 1.229 Do Not Test   

ECMW21 vs ECMW8 386.661 6.098 Yes   

ECMW21 vs ECMW4 380.182 5.996 Yes   

ECMW21 vs ECMW6 301.140 4.771 Yes   

ECMW21 vs ECMW11 258.896 4.083 Yes   

ECMW21 vs ECMW10 255.580 4.049 Yes   

ECMW21 vs ECMW7 226.710 3.592 No   



ECMW21 vs ECMW17 197.498 3.115 Do Not Test   

ECMW21 vs ECMW16 185.131 2.907 Do Not Test   

ECMW21 vs ECMW15 150.813 2.357 Do Not Test   

ECMW21 vs ECMW14 128.277 2.014 Do Not Test   

ECMW21 vs ECMW13 74.930 1.171 Do Not Test   

ECMW21 vs ECMW5 56.263 0.887 Do Not Test   

ECMW5 vs ECMW8 330.398 5.535 Yes   

ECMW5 vs ECMW4 323.918 5.427 Yes   

ECMW5 vs ECMW6 244.877 4.123 Yes   

ECMW5 vs ECMW11 202.633 3.395 No   

ECMW5 vs ECMW10 199.317 3.356 Do Not Test   

ECMW5 vs ECMW7 170.447 2.870 Do Not Test   

ECMW5 vs ECMW17 141.235 2.366 Do Not Test   

ECMW5 vs ECMW16 128.868 2.148 Do Not Test   

ECMW5 vs ECMW15 94.550 1.567 Do Not Test   

ECMW5 vs ECMW14 72.014 1.200 Do Not Test   

ECMW5 vs ECMW13 18.667 0.309 Do Not Test   

ECMW13 vs ECMW8 311.731 5.168 Yes   

ECMW13 vs ECMW4 305.251 5.060 Yes   

ECMW13 vs ECMW6 226.210 3.768 Yes   

ECMW13 vs ECMW11 183.966 3.050 Do Not Test   

ECMW13 vs ECMW10 180.650 3.009 Do Not Test   

ECMW13 vs ECMW7 151.780 2.529 Do Not Test   

ECMW13 vs ECMW17 122.568 2.032 Do Not Test   

ECMW13 vs ECMW16 110.201 1.818 Do Not Test   

ECMW13 vs ECMW15 75.883 1.245 Do Not Test   

ECMW13 vs ECMW14 53.347 0.880 Do Not Test   

ECMW14 vs ECMW8 258.384 4.306 Yes   

ECMW14 vs ECMW4 251.904 4.198 Yes   

ECMW14 vs ECMW6 172.863 2.895 No   

ECMW14 vs ECMW11 130.619 2.177 Do Not Test   

ECMW14 vs ECMW10 127.303 2.132 Do Not Test   

ECMW14 vs ECMW7 98.433 1.649 Do Not Test   

ECMW14 vs ECMW17 69.221 1.154 Do Not Test   

ECMW14 vs ECMW16 56.854 0.943 Do Not Test   

ECMW14 vs ECMW15 22.536 0.372 Do Not Test   

ECMW15 vs ECMW8 235.848 3.910 Yes   

ECMW15 vs ECMW4 229.368 3.802 Yes   

ECMW15 vs ECMW6 150.327 2.504 Do Not Test   

ECMW15 vs ECMW11 108.083 1.792 Do Not Test   

ECMW15 vs ECMW10 104.767 1.745 Do Not Test   

ECMW15 vs ECMW7 75.897 1.264 Do Not Test   

ECMW15 vs ECMW17 46.685 0.774 Do Not Test   

ECMW15 vs ECMW16 34.318 0.566 Do Not Test   

ECMW16 vs ECMW8 201.530 3.359 No   

ECMW16 vs ECMW4 195.050 3.251 Do Not Test   

ECMW16 vs ECMW6 116.008 1.943 Do Not Test   

ECMW16 vs ECMW11 73.764 1.229 Do Not Test   

ECMW16 vs ECMW10 70.448 1.180 Do Not Test   

ECMW16 vs ECMW7 41.578 0.696 Do Not Test   

ECMW16 vs ECMW17 12.366 0.206 Do Not Test   

ECMW17 vs ECMW8 189.163 3.169 Do Not Test   

ECMW17 vs ECMW4 182.684 3.060 Do Not Test   

ECMW17 vs ECMW6 103.642 1.745 Do Not Test   

ECMW17 vs ECMW11 61.398 1.029 Do Not Test   

ECMW17 vs ECMW10 58.082 0.978 Do Not Test   



ECMW17 vs ECMW7 29.212 0.492 Do Not Test   

ECMW7 vs ECMW8 159.951 2.693 Do Not Test   

ECMW7 vs ECMW4 153.472 2.584 Do Not Test   

ECMW7 vs ECMW6 74.430 1.260 Do Not Test   

ECMW7 vs ECMW11 32.186 0.542 Do Not Test   

ECMW7 vs ECMW10 28.870 0.489 Do Not Test   

ECMW10 vs ECMW8 131.081 2.207 Do Not Test   

ECMW10 vs ECMW4 124.602 2.098 Do Not Test   

ECMW10 vs ECMW6 45.560 0.771 Do Not Test   

ECMW10 vs ECMW11 3.316 0.0558 Do Not Test   

ECMW11 vs ECMW8 127.765 2.140 Do Not Test   

ECMW11 vs ECMW4 121.286 2.032 Do Not Test   

ECMW11 vs ECMW6 42.244 0.711 Do Not Test   

ECMW6 vs ECMW8 85.521 1.440 Do Not Test   

ECMW6 vs ECMW4 79.042 1.331 Do Not Test   

ECMW4 vs ECMW8 6.480 0.109 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Phosphorus 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:02:08 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Phosphorus (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:02:08 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 43 0.0200 0.0200 0.0200  

ECMW6 52 45 0.0200 0.0200 0.0270  

ECMW7 52 46 0.0675 0.0200 0.112  

ECMW8 51 44 0.0200 0.0200 0.0310  

ECMW1051 44 0.0200 0.0200 0.0300  

ECMW1150 43 0.0200 0.0200 0.0440  

ECMW1247 40 0.145 0.0890 0.307  

ECMW1350 43 0.0210 0.0200 0.0610  

ECMW1450 43 0.0200 0.0200 0.0200  

ECMW1549 42 0.0200 0.0200 0.0210  

ECMW1649 42 0.0200 0.0200 0.0200  

ECMW1750 43 0.0200 0.0200 0.0850  

ECMW1849 43 0.410 0.177 0.728  

CNTL 144 123 0.0600 0.0245 0.193  

ECMW4 50 43 0.0200 0.0200 0.0200  

ECMW9 49 42 0.248 0.230 0.307  

ECMW1940 34 0.0835 0.0645 0.130  

ECMW2040 34 0.0380 0.0200 0.108  

ECMW2140 34 0.0210 0.0200 0.0505  

ECMW2240 34 0.0345 0.0200 0.104  

 

H = 82.597 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW5 103.083 4.322 Yes   

ECMW18 vs ECMW14 103.083 4.322 Yes   

ECMW18 vs ECMW16 96.155 4.032 Yes   

ECMW18 vs ECMW4 95.798 4.017 Yes   

ECMW18 vs ECMW15 92.369 3.873 Yes   

ECMW18 vs ECMW10 88.512 3.711 Yes   



ECMW18 vs ECMW11 82.869 3.475 No   

ECMW18 vs ECMW8 80.940 3.394 Do Not Test   

ECMW18 vs ECMW6 78.583 3.295 Do Not Test   

ECMW18 vs ECMW17 76.298 3.199 Do Not Test   

ECMW18 vs ECMW21 74.917 3.027 Do Not Test   

ECMW18 vs ECMW13 70.655 2.963 Do Not Test   

ECMW18 vs ECMW22 60.417 2.441 Do Not Test   

ECMW18 vs ECMW20 58.000 2.343 Do Not Test   

ECMW18 vs ECMW7 53.250 2.152 Do Not Test   

ECMW18 vs CNTL 43.060 2.170 Do Not Test   

ECMW18 vs ECMW19 28.750 1.162 Do Not Test   

ECMW18 vs ECMW12 13.298 0.558 Do Not Test   

ECMW18 vs ECMW9 8.083 0.339 Do Not Test   

ECMW9 vs ECMW5 95.000 4.146 Yes   

ECMW9 vs ECMW14 95.000 4.146 Yes   

ECMW9 vs ECMW16 88.071 3.844 Yes   

ECMW9 vs ECMW4 87.714 3.828 Yes   

ECMW9 vs ECMW15 84.286 3.678 Yes   

ECMW9 vs ECMW10 80.429 3.510 No   

ECMW9 vs ECMW11 74.786 3.264 Do Not Test   

ECMW9 vs ECMW8 72.857 3.180 Do Not Test   

ECMW9 vs ECMW6 70.500 3.077 Do Not Test   

ECMW9 vs ECMW17 68.214 2.977 Do Not Test   

ECMW9 vs ECMW21 66.833 2.802 Do Not Test   

ECMW9 vs ECMW13 62.571 2.731 Do Not Test   

ECMW9 vs ECMW22 52.333 2.194 Do Not Test   

ECMW9 vs ECMW20 49.917 2.093 Do Not Test   

ECMW9 vs ECMW7 45.167 1.894 Do Not Test   

ECMW9 vs CNTL 34.976 1.869 Do Not Test   

ECMW9 vs ECMW19 20.667 0.867 Do Not Test   

ECMW9 vs ECMW12 5.214 0.228 Do Not Test   

ECMW12 vs ECMW5 89.786 3.918 Yes   

ECMW12 vs ECMW14 89.786 3.918 Yes   

ECMW12 vs ECMW16 82.857 3.616 No   

ECMW12 vs ECMW4 82.500 3.600 Do Not Test   

ECMW12 vs ECMW15 79.071 3.451 Do Not Test   

ECMW12 vs ECMW10 75.214 3.282 Do Not Test   

ECMW12 vs ECMW11 69.571 3.036 Do Not Test   

ECMW12 vs ECMW8 67.643 2.952 Do Not Test   

ECMW12 vs ECMW6 65.286 2.849 Do Not Test   

ECMW12 vs ECMW17 63.000 2.749 Do Not Test   

ECMW12 vs ECMW21 61.619 2.584 Do Not Test   

ECMW12 vs ECMW13 57.357 2.503 Do Not Test   

ECMW12 vs ECMW22 47.119 1.976 Do Not Test   

ECMW12 vs ECMW20 44.702 1.874 Do Not Test   

ECMW12 vs ECMW7 39.952 1.675 Do Not Test   

ECMW12 vs CNTL 29.762 1.591 Do Not Test   

ECMW12 vs ECMW19 15.452 0.648 Do Not Test   

ECMW19 vs ECMW5 74.333 3.117 No   

ECMW19 vs ECMW14 74.333 3.117 Do Not Test   

ECMW19 vs ECMW16 67.405 2.826 Do Not Test   

ECMW19 vs ECMW4 67.048 2.811 Do Not Test   

ECMW19 vs ECMW15 63.619 2.668 Do Not Test   

ECMW19 vs ECMW10 59.762 2.506 Do Not Test   

ECMW19 vs ECMW11 54.119 2.269 Do Not Test   

ECMW19 vs ECMW8 52.190 2.188 Do Not Test   



ECMW19 vs ECMW6 49.833 2.089 Do Not Test   

ECMW19 vs ECMW17 47.548 1.994 Do Not Test   

ECMW19 vs ECMW21 46.167 1.865 Do Not Test   

ECMW19 vs ECMW13 41.905 1.757 Do Not Test   

ECMW19 vs ECMW22 31.667 1.279 Do Not Test   

ECMW19 vs ECMW20 29.250 1.182 Do Not Test   

ECMW19 vs ECMW7 24.500 0.990 Do Not Test   

ECMW19 vs CNTL 14.310 0.721 Do Not Test   

CNTL vs ECMW5 60.024 3.208 Do Not Test   

CNTL vs ECMW14 60.024 3.208 Do Not Test   

CNTL vs ECMW16 53.095 2.838 Do Not Test   

CNTL vs ECMW4 52.738 2.819 Do Not Test   

CNTL vs ECMW15 49.310 2.636 Do Not Test   

CNTL vs ECMW10 45.452 2.429 Do Not Test   

CNTL vs ECMW11 39.810 2.128 Do Not Test   

CNTL vs ECMW8 37.881 2.025 Do Not Test   

CNTL vs ECMW6 35.524 1.899 Do Not Test   

CNTL vs ECMW17 33.238 1.777 Do Not Test   

CNTL vs ECMW21 31.857 1.605 Do Not Test   

CNTL vs ECMW13 27.595 1.475 Do Not Test   

CNTL vs ECMW22 17.357 0.875 Do Not Test   

CNTL vs ECMW20 14.940 0.753 Do Not Test   

CNTL vs ECMW7 10.190 0.514 Do Not Test   

ECMW7 vs ECMW5 49.833 2.089 Do Not Test   

ECMW7 vs ECMW14 49.833 2.089 Do Not Test   

ECMW7 vs ECMW16 42.905 1.799 Do Not Test   

ECMW7 vs ECMW4 42.548 1.784 Do Not Test   

ECMW7 vs ECMW15 39.119 1.640 Do Not Test   

ECMW7 vs ECMW10 35.262 1.479 Do Not Test   

ECMW7 vs ECMW11 29.619 1.242 Do Not Test   

ECMW7 vs ECMW8 27.690 1.161 Do Not Test   

ECMW7 vs ECMW6 25.333 1.062 Do Not Test   

ECMW7 vs ECMW17 23.048 0.966 Do Not Test   

ECMW7 vs ECMW21 21.667 0.875 Do Not Test   

ECMW7 vs ECMW13 17.405 0.730 Do Not Test   

ECMW7 vs ECMW22 7.167 0.290 Do Not Test   

ECMW7 vs ECMW20 4.750 0.192 Do Not Test   

ECMW20 vs ECMW5 45.083 1.890 Do Not Test   

ECMW20 vs ECMW14 45.083 1.890 Do Not Test   

ECMW20 vs ECMW16 38.155 1.600 Do Not Test   

ECMW20 vs ECMW4 37.798 1.585 Do Not Test   

ECMW20 vs ECMW15 34.369 1.441 Do Not Test   

ECMW20 vs ECMW10 30.512 1.279 Do Not Test   

ECMW20 vs ECMW11 24.869 1.043 Do Not Test   

ECMW20 vs ECMW8 22.940 0.962 Do Not Test   

ECMW20 vs ECMW6 20.583 0.863 Do Not Test   

ECMW20 vs ECMW17 18.298 0.767 Do Not Test   

ECMW20 vs ECMW21 16.917 0.684 Do Not Test   

ECMW20 vs ECMW13 12.655 0.531 Do Not Test   

ECMW20 vs ECMW22 2.417 0.0976 Do Not Test   

ECMW22 vs ECMW5 42.667 1.789 Do Not Test   

ECMW22 vs ECMW14 42.667 1.789 Do Not Test   

ECMW22 vs ECMW16 35.738 1.498 Do Not Test   

ECMW22 vs ECMW4 35.381 1.484 Do Not Test   

ECMW22 vs ECMW15 31.952 1.340 Do Not Test   

ECMW22 vs ECMW10 28.095 1.178 Do Not Test   



ECMW22 vs ECMW11 22.452 0.941 Do Not Test   

ECMW22 vs ECMW8 20.524 0.861 Do Not Test   

ECMW22 vs ECMW6 18.167 0.762 Do Not Test   

ECMW22 vs ECMW17 15.881 0.666 Do Not Test   

ECMW22 vs ECMW21 14.500 0.586 Do Not Test   

ECMW22 vs ECMW13 10.238 0.429 Do Not Test   

ECMW13 vs ECMW5 32.429 1.415 Do Not Test   

ECMW13 vs ECMW14 32.429 1.415 Do Not Test   

ECMW13 vs ECMW16 25.500 1.113 Do Not Test   

ECMW13 vs ECMW4 25.143 1.097 Do Not Test   

ECMW13 vs ECMW15 21.714 0.948 Do Not Test   

ECMW13 vs ECMW10 17.857 0.779 Do Not Test   

ECMW13 vs ECMW11 12.214 0.533 Do Not Test   

ECMW13 vs ECMW8 10.286 0.449 Do Not Test   

ECMW13 vs ECMW6 7.929 0.346 Do Not Test   

ECMW13 vs ECMW17 5.643 0.246 Do Not Test   

ECMW13 vs ECMW21 4.262 0.179 Do Not Test   

ECMW21 vs ECMW5 28.167 1.181 Do Not Test   

ECMW21 vs ECMW14 28.167 1.181 Do Not Test   

ECMW21 vs ECMW16 21.238 0.891 Do Not Test   

ECMW21 vs ECMW4 20.881 0.876 Do Not Test   

ECMW21 vs ECMW15 17.452 0.732 Do Not Test   

ECMW21 vs ECMW10 13.595 0.570 Do Not Test   

ECMW21 vs ECMW11 7.952 0.333 Do Not Test   

ECMW21 vs ECMW8 6.024 0.253 Do Not Test   

ECMW21 vs ECMW6 3.667 0.154 Do Not Test   

ECMW21 vs ECMW17 1.381 0.0579 Do Not Test   

ECMW17 vs ECMW5 26.786 1.169 Do Not Test   

ECMW17 vs ECMW14 26.786 1.169 Do Not Test   

ECMW17 vs ECMW16 19.857 0.867 Do Not Test   

ECMW17 vs ECMW4 19.500 0.851 Do Not Test   

ECMW17 vs ECMW15 16.071 0.701 Do Not Test   

ECMW17 vs ECMW10 12.214 0.533 Do Not Test   

ECMW17 vs ECMW11 6.571 0.287 Do Not Test   

ECMW17 vs ECMW8 4.643 0.203 Do Not Test   

ECMW17 vs ECMW6 2.286 0.0998 Do Not Test   

ECMW6 vs ECMW5 24.500 1.069 Do Not Test   

ECMW6 vs ECMW14 24.500 1.069 Do Not Test   

ECMW6 vs ECMW16 17.571 0.767 Do Not Test   

ECMW6 vs ECMW4 17.214 0.751 Do Not Test   

ECMW6 vs ECMW15 13.786 0.602 Do Not Test   

ECMW6 vs ECMW10 9.929 0.433 Do Not Test   

ECMW6 vs ECMW11 4.286 0.187 Do Not Test   

ECMW6 vs ECMW8 2.357 0.103 Do Not Test   

ECMW8 vs ECMW5 22.143 0.966 Do Not Test   

ECMW8 vs ECMW14 22.143 0.966 Do Not Test   

ECMW8 vs ECMW16 15.214 0.664 Do Not Test   

ECMW8 vs ECMW4 14.857 0.648 Do Not Test   

ECMW8 vs ECMW15 11.429 0.499 Do Not Test   

ECMW8 vs ECMW10 7.571 0.330 Do Not Test   

ECMW8 vs ECMW11 1.929 0.0842 Do Not Test   

ECMW11 vs ECMW5 20.214 0.882 Do Not Test   

ECMW11 vs ECMW14 20.214 0.882 Do Not Test   

ECMW11 vs ECMW16 13.286 0.580 Do Not Test   

ECMW11 vs ECMW4 12.929 0.564 Do Not Test   

ECMW11 vs ECMW15 9.500 0.415 Do Not Test   



ECMW11 vs ECMW10 5.643 0.246 Do Not Test   

ECMW10 vs ECMW5 14.571 0.636 Do Not Test   

ECMW10 vs ECMW14 14.571 0.636 Do Not Test   

ECMW10 vs ECMW16 7.643 0.334 Do Not Test   

ECMW10 vs ECMW4 7.286 0.318 Do Not Test   

ECMW10 vs ECMW15 3.857 0.168 Do Not Test   

ECMW15 vs ECMW5 10.714 0.468 Do Not Test   

ECMW15 vs ECMW14 10.714 0.468 Do Not Test   

ECMW15 vs ECMW16 3.786 0.165 Do Not Test   

ECMW15 vs ECMW4 3.429 0.150 Do Not Test   

ECMW4 vs ECMW5 7.286 0.318 Do Not Test   

ECMW4 vs ECMW14 7.286 0.318 Do Not Test   

ECMW4 vs ECMW16 0.357 0.0156 Do Not Test   

ECMW16 vs ECMW5 6.929 0.302 Do Not Test   

ECMW16 vs ECMW14 6.929 0.302 Do Not Test   

ECMW14 vs ECMW5 0.000 0.000 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Total Phosphorus 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:02:19 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Total Phosphorus (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:02:19 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 45 0.0200 0.0200 0.0200  

ECMW6 52 45 0.0200 0.0200 0.0200  

ECMW7 52 45 0.0200 0.0200 0.0910  

ECMW8 51 46 0.0200 0.0200 0.0200  

ECMW1051 46 0.0200 0.0200 0.0285  

ECMW1150 45 0.0200 0.0200 0.0305  

ECMW1247 42 0.0570 0.0380 0.271  

ECMW1350 45 0.0200 0.0200 0.0405  

ECMW1450 45 0.0200 0.0200 0.0895  

ECMW1549 44 0.0200 0.0200 0.0215  

ECMW1649 44 0.0200 0.0200 0.0200  

ECMW1750 45 0.0200 0.0200 0.0200  

ECMW1849 43 0.344 0.181 0.665  

CNTL 144 129 0.161 0.0200 0.236  

ECMW4 50 45 0.0200 0.0200 0.0200  

ECMW9 49 44 0.133 0.0905 0.262  

ECMW1940 35 0.132 0.0485 0.230  

ECMW2040 35 0.0870 0.0370 0.184  

ECMW2140 35 0.0200 0.0200 0.0225  

ECMW2240 35 0.0610 0.0400 0.122  

 

H = 71.153 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW6 69.155 3.728 Yes   

ECMW18 vs ECMW8 64.583 3.199 No   

ECMW18 vs ECMW16 64.583 3.199 Do Not Test   

ECMW18 vs ECMW5 64.583 3.199 Do Not Test   

ECMW18 vs ECMW17 64.583 3.199 Do Not Test   

ECMW18 vs ECMW4 64.583 3.199 Do Not Test   



ECMW18 vs ECMW15 58.183 2.882 Do Not Test   

ECMW18 vs ECMW21 57.983 2.872 Do Not Test   

ECMW18 vs ECMW10 56.683 2.808 Do Not Test   

ECMW18 vs ECMW14 51.783 2.565 Do Not Test   

ECMW18 vs ECMW11 50.383 2.496 Do Not Test   

ECMW18 vs ECMW13 48.983 2.426 Do Not Test   

ECMW18 vs ECMW7 41.440 2.234 Do Not Test   

ECMW18 vs ECMW12 18.483 0.915 Do Not Test   

ECMW18 vs CNTL 17.583 1.092 Do Not Test   

ECMW18 vs ECMW22 15.883 0.787 Do Not Test   

ECMW18 vs ECMW20 11.783 0.584 Do Not Test   

ECMW18 vs ECMW19 7.483 0.371 Do Not Test   

ECMW18 vs ECMW9 2.283 0.113 Do Not Test   

ECMW9 vs ECMW6 66.871 3.425 No   

ECMW9 vs ECMW8 62.300 2.954 Do Not Test   

ECMW9 vs ECMW16 62.300 2.954 Do Not Test   

ECMW9 vs ECMW5 62.300 2.954 Do Not Test   

ECMW9 vs ECMW17 62.300 2.954 Do Not Test   

ECMW9 vs ECMW4 62.300 2.954 Do Not Test   

ECMW9 vs ECMW15 55.900 2.651 Do Not Test   

ECMW9 vs ECMW21 55.700 2.641 Do Not Test   

ECMW9 vs ECMW10 54.400 2.580 Do Not Test   

ECMW9 vs ECMW14 49.500 2.347 Do Not Test   

ECMW9 vs ECMW11 48.100 2.281 Do Not Test   

ECMW9 vs ECMW13 46.700 2.215 Do Not Test   

ECMW9 vs ECMW7 39.157 2.006 Do Not Test   

ECMW9 vs ECMW12 16.200 0.768 Do Not Test   

ECMW9 vs CNTL 15.300 0.889 Do Not Test   

ECMW9 vs ECMW22 13.600 0.645 Do Not Test   

ECMW9 vs ECMW20 9.500 0.451 Do Not Test   

ECMW9 vs ECMW19 5.200 0.247 Do Not Test   

ECMW19 vs ECMW6 61.671 3.159 Do Not Test   

ECMW19 vs ECMW8 57.100 2.708 Do Not Test   

ECMW19 vs ECMW16 57.100 2.708 Do Not Test   

ECMW19 vs ECMW5 57.100 2.708 Do Not Test   

ECMW19 vs ECMW17 57.100 2.708 Do Not Test   

ECMW19 vs ECMW4 57.100 2.708 Do Not Test   

ECMW19 vs ECMW15 50.700 2.404 Do Not Test   

ECMW19 vs ECMW21 50.500 2.395 Do Not Test   

ECMW19 vs ECMW10 49.200 2.333 Do Not Test   

ECMW19 vs ECMW14 44.300 2.101 Do Not Test   

ECMW19 vs ECMW11 42.900 2.034 Do Not Test   

ECMW19 vs ECMW13 41.500 1.968 Do Not Test   

ECMW19 vs ECMW7 33.957 1.739 Do Not Test   

ECMW19 vs ECMW12 11.000 0.522 Do Not Test   

ECMW19 vs CNTL 10.100 0.587 Do Not Test   

ECMW19 vs ECMW22 8.400 0.398 Do Not Test   

ECMW19 vs ECMW20 4.300 0.204 Do Not Test   

ECMW20 vs ECMW6 57.371 2.939 Do Not Test   

ECMW20 vs ECMW8 52.800 2.504 Do Not Test   

ECMW20 vs ECMW16 52.800 2.504 Do Not Test   

ECMW20 vs ECMW5 52.800 2.504 Do Not Test   

ECMW20 vs ECMW17 52.800 2.504 Do Not Test   

ECMW20 vs ECMW4 52.800 2.504 Do Not Test   

ECMW20 vs ECMW15 46.400 2.200 Do Not Test   

ECMW20 vs ECMW21 46.200 2.191 Do Not Test   



ECMW20 vs ECMW10 44.900 2.129 Do Not Test   

ECMW20 vs ECMW14 40.000 1.897 Do Not Test   

ECMW20 vs ECMW11 38.600 1.831 Do Not Test   

ECMW20 vs ECMW13 37.200 1.764 Do Not Test   

ECMW20 vs ECMW7 29.657 1.519 Do Not Test   

ECMW20 vs ECMW12 6.700 0.318 Do Not Test   

ECMW20 vs CNTL 5.800 0.337 Do Not Test   

ECMW20 vs ECMW22 4.100 0.194 Do Not Test   

ECMW22 vs ECMW6 53.271 2.729 Do Not Test   

ECMW22 vs ECMW8 48.700 2.309 Do Not Test   

ECMW22 vs ECMW16 48.700 2.309 Do Not Test   

ECMW22 vs ECMW5 48.700 2.309 Do Not Test   

ECMW22 vs ECMW17 48.700 2.309 Do Not Test   

ECMW22 vs ECMW4 48.700 2.309 Do Not Test   

ECMW22 vs ECMW15 42.300 2.006 Do Not Test   

ECMW22 vs ECMW21 42.100 1.996 Do Not Test   

ECMW22 vs ECMW10 40.800 1.935 Do Not Test   

ECMW22 vs ECMW14 35.900 1.702 Do Not Test   

ECMW22 vs ECMW11 34.500 1.636 Do Not Test   

ECMW22 vs ECMW13 33.100 1.570 Do Not Test   

ECMW22 vs ECMW7 25.557 1.309 Do Not Test   

ECMW22 vs ECMW12 2.600 0.123 Do Not Test   

ECMW22 vs CNTL 1.700 0.0987 Do Not Test   

CNTL vs ECMW6 51.571 3.379 Do Not Test   

CNTL vs ECMW8 47.000 2.730 Do Not Test   

CNTL vs ECMW16 47.000 2.730 Do Not Test   

CNTL vs ECMW5 47.000 2.730 Do Not Test   

CNTL vs ECMW17 47.000 2.730 Do Not Test   

CNTL vs ECMW4 47.000 2.730 Do Not Test   

CNTL vs ECMW15 40.600 2.358 Do Not Test   

CNTL vs ECMW21 40.400 2.346 Do Not Test   

CNTL vs ECMW10 39.100 2.271 Do Not Test   

CNTL vs ECMW14 34.200 1.986 Do Not Test   

CNTL vs ECMW11 32.800 1.905 Do Not Test   

CNTL vs ECMW13 31.400 1.824 Do Not Test   

CNTL vs ECMW7 23.857 1.563 Do Not Test   

CNTL vs ECMW12 0.900 0.0523 Do Not Test   

ECMW12 vs ECMW6 50.671 2.595 Do Not Test   

ECMW12 vs ECMW8 46.100 2.186 Do Not Test   

ECMW12 vs ECMW16 46.100 2.186 Do Not Test   

ECMW12 vs ECMW5 46.100 2.186 Do Not Test   

ECMW12 vs ECMW17 46.100 2.186 Do Not Test   

ECMW12 vs ECMW4 46.100 2.186 Do Not Test   

ECMW12 vs ECMW15 39.700 1.883 Do Not Test   

ECMW12 vs ECMW21 39.500 1.873 Do Not Test   

ECMW12 vs ECMW10 38.200 1.812 Do Not Test   

ECMW12 vs ECMW14 33.300 1.579 Do Not Test   

ECMW12 vs ECMW11 31.900 1.513 Do Not Test   

ECMW12 vs ECMW13 30.500 1.446 Do Not Test   

ECMW12 vs ECMW7 22.957 1.176 Do Not Test   

ECMW7 vs ECMW6 27.714 1.555 Do Not Test   

ECMW7 vs ECMW8 23.143 1.185 Do Not Test   

ECMW7 vs ECMW16 23.143 1.185 Do Not Test   

ECMW7 vs ECMW5 23.143 1.185 Do Not Test   

ECMW7 vs ECMW17 23.143 1.185 Do Not Test   

ECMW7 vs ECMW4 23.143 1.185 Do Not Test   



ECMW7 vs ECMW15 16.743 0.858 Do Not Test   

ECMW7 vs ECMW21 16.543 0.847 Do Not Test   

ECMW7 vs ECMW10 15.243 0.781 Do Not Test   

ECMW7 vs ECMW14 10.343 0.530 Do Not Test   

ECMW7 vs ECMW11 8.943 0.458 Do Not Test   

ECMW7 vs ECMW13 7.543 0.386 Do Not Test   

ECMW13 vs ECMW6 20.171 1.033 Do Not Test   

ECMW13 vs ECMW8 15.600 0.740 Do Not Test   

ECMW13 vs ECMW16 15.600 0.740 Do Not Test   

ECMW13 vs ECMW5 15.600 0.740 Do Not Test   

ECMW13 vs ECMW17 15.600 0.740 Do Not Test   

ECMW13 vs ECMW4 15.600 0.740 Do Not Test   

ECMW13 vs ECMW15 9.200 0.436 Do Not Test   

ECMW13 vs ECMW21 9.000 0.427 Do Not Test   

ECMW13 vs ECMW10 7.700 0.365 Do Not Test   

ECMW13 vs ECMW14 2.800 0.133 Do Not Test   

ECMW13 vs ECMW11 1.400 0.0664 Do Not Test   

ECMW11 vs ECMW6 18.771 0.962 Do Not Test   

ECMW11 vs ECMW8 14.200 0.673 Do Not Test   

ECMW11 vs ECMW16 14.200 0.673 Do Not Test   

ECMW11 vs ECMW5 14.200 0.673 Do Not Test   

ECMW11 vs ECMW17 14.200 0.673 Do Not Test   

ECMW11 vs ECMW4 14.200 0.673 Do Not Test   

ECMW11 vs ECMW15 7.800 0.370 Do Not Test   

ECMW11 vs ECMW21 7.600 0.360 Do Not Test   

ECMW11 vs ECMW10 6.300 0.299 Do Not Test   

ECMW11 vs ECMW14 1.400 0.0664 Do Not Test   

ECMW14 vs ECMW6 17.371 0.890 Do Not Test   

ECMW14 vs ECMW8 12.800 0.607 Do Not Test   

ECMW14 vs ECMW16 12.800 0.607 Do Not Test   

ECMW14 vs ECMW5 12.800 0.607 Do Not Test   

ECMW14 vs ECMW17 12.800 0.607 Do Not Test   

ECMW14 vs ECMW4 12.800 0.607 Do Not Test   

ECMW14 vs ECMW15 6.400 0.304 Do Not Test   

ECMW14 vs ECMW21 6.200 0.294 Do Not Test   

ECMW14 vs ECMW10 4.900 0.232 Do Not Test   

ECMW10 vs ECMW6 12.471 0.639 Do Not Test   

ECMW10 vs ECMW8 7.900 0.375 Do Not Test   

ECMW10 vs ECMW16 7.900 0.375 Do Not Test   

ECMW10 vs ECMW5 7.900 0.375 Do Not Test   

ECMW10 vs ECMW17 7.900 0.375 Do Not Test   

ECMW10 vs ECMW4 7.900 0.375 Do Not Test   

ECMW10 vs ECMW15 1.500 0.0711 Do Not Test   

ECMW10 vs ECMW21 1.300 0.0616 Do Not Test   

ECMW21 vs ECMW6 11.171 0.572 Do Not Test   

ECMW21 vs ECMW8 6.600 0.313 Do Not Test   

ECMW21 vs ECMW16 6.600 0.313 Do Not Test   

ECMW21 vs ECMW5 6.600 0.313 Do Not Test   

ECMW21 vs ECMW17 6.600 0.313 Do Not Test   

ECMW21 vs ECMW4 6.600 0.313 Do Not Test   

ECMW21 vs ECMW15 0.200 0.00948 Do Not Test   

ECMW15 vs ECMW6 10.971 0.562 Do Not Test   

ECMW15 vs ECMW8 6.400 0.304 Do Not Test   

ECMW15 vs ECMW16 6.400 0.304 Do Not Test   

ECMW15 vs ECMW5 6.400 0.304 Do Not Test   

ECMW15 vs ECMW17 6.400 0.304 Do Not Test   



ECMW15 vs ECMW4 6.400 0.304 Do Not Test   

ECMW4 vs ECMW6 4.571 0.234 Do Not Test   

ECMW4 vs ECMW8 0.000 0.000 Do Not Test   

ECMW4 vs ECMW16 0.000 0.000 Do Not Test   

ECMW4 vs ECMW5 0.000 0.000 Do Not Test   

ECMW4 vs ECMW17 0.000 0.000 Do Not Test   

ECMW17 vs ECMW6 4.571 0.234 Do Not Test   

ECMW17 vs ECMW8 0.000 0.000 Do Not Test   

ECMW17 vs ECMW16 0.000 0.000 Do Not Test   

ECMW17 vs ECMW5 0.000 0.000 Do Not Test   

ECMW5 vs ECMW6 4.571 0.234 Do Not Test   

ECMW5 vs ECMW8 0.000 0.000 Do Not Test   

ECMW5 vs ECMW16 0.000 0.000 Do Not Test   

ECMW16 vs ECMW6 4.571 0.234 Do Not Test   

ECMW16 vs ECMW8 0.000 0.000 Do Not Test   

ECMW8 vs ECMW6 4.571 0.234 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Redox 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:04:09 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Redox (mV)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:04:09 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 36 142.700 129.800 216.200  

ECMW6 52 38 168.850 156.075 183.225  

ECMW7 52 38 126.450 93.575 235.275  

ECMW8 51 37 181.450 163.750 210.600  

ECMW1051 36 160.500 137.500 173.500  

ECMW1150 36 157.600 145.975 211.625  

ECMW1247 33 66.900 -23.175 84.800  

ECMW1350 36 126.500 98.375 198.375  

ECMW1450 37 145.400 132.500 181.050  

ECMW1549 35 151.850 123.750 264.625  

ECMW1649 35 147.100 111.625 188.300  

ECMW1750 37 169.000 146.250 237.750  

ECMW1849 35 117.850 87.250 147.475  

CNTL 144 102 124.350 87.000 202.725  

ECMW4 50 35 171.500 166.600 181.100  

ECMW9 49 35 99.600 78.750 142.525  

ECMW1940 26 85.550 60.175 101.125  

ECMW2040 29 97.000 78.200 120.800  

ECMW2140 26 143.800 112.725 221.800  

ECMW2240 26 88.800 64.600 111.025  

 

H = 72.978 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW8 vs ECMW12 158.786 4.764 Yes   

ECMW8 vs ECMW19 130.714 3.921 Yes   

ECMW8 vs ECMW22 127.071 3.812 Yes   

ECMW8 vs ECMW20 116.094 3.267 No   

ECMW8 vs ECMW9 98.964 2.969 Do Not Test   

ECMW8 vs ECMW18 84.643 2.539 Do Not Test   



ECMW8 vs CNTL 68.512 2.517 Do Not Test   

ECMW8 vs ECMW13 59.679 1.790 Do Not Test   

ECMW8 vs ECMW16 53.500 1.605 Do Not Test   

ECMW8 vs ECMW7 49.321 1.480 Do Not Test   

ECMW8 vs ECMW21 43.750 1.313 Do Not Test   

ECMW8 vs ECMW5 41.214 1.236 Do Not Test   

ECMW8 vs ECMW14 33.283 0.980 Do Not Test   

ECMW8 vs ECMW10 28.155 0.859 Do Not Test   

ECMW8 vs ECMW15 27.250 0.818 Do Not Test   

ECMW8 vs ECMW6 18.750 0.563 Do Not Test   

ECMW8 vs ECMW11 14.857 0.446 Do Not Test   

ECMW8 vs ECMW17 13.783 0.406 Do Not Test   

ECMW8 vs ECMW4 2.188 0.0668 Do Not Test   

ECMW4 vs ECMW12 156.598 4.778 Yes   

ECMW4 vs ECMW19 128.526 3.922 Yes   

ECMW4 vs ECMW22 124.883 3.811 Yes   

ECMW4 vs ECMW20 113.906 3.254 Do Not Test   

ECMW4 vs ECMW9 96.776 2.953 Do Not Test   

ECMW4 vs ECMW18 82.455 2.516 Do Not Test   

ECMW4 vs CNTL 66.324 2.500 Do Not Test   

ECMW4 vs ECMW13 57.490 1.754 Do Not Test   

ECMW4 vs ECMW16 51.312 1.566 Do Not Test   

ECMW4 vs ECMW7 47.133 1.438 Do Not Test   

ECMW4 vs ECMW21 41.562 1.268 Do Not Test   

ECMW4 vs ECMW5 39.026 1.191 Do Not Test   

ECMW4 vs ECMW14 31.095 0.930 Do Not Test   

ECMW4 vs ECMW10 25.967 0.806 Do Not Test   

ECMW4 vs ECMW15 25.062 0.765 Do Not Test   

ECMW4 vs ECMW6 16.562 0.505 Do Not Test   

ECMW4 vs ECMW11 12.669 0.387 Do Not Test   

ECMW4 vs ECMW17 11.595 0.347 Do Not Test   

ECMW17 vs ECMW12 145.003 4.269 Yes   

ECMW17 vs ECMW19 116.931 3.442 No   

ECMW17 vs ECMW22 113.288 3.335 Do Not Test   

ECMW17 vs ECMW20 102.311 2.832 Do Not Test   

ECMW17 vs ECMW9 85.181 2.508 Do Not Test   

ECMW17 vs ECMW18 70.860 2.086 Do Not Test   

ECMW17 vs CNTL 54.729 1.955 Do Not Test   

ECMW17 vs ECMW13 45.896 1.351 Do Not Test   

ECMW17 vs ECMW16 39.717 1.169 Do Not Test   

ECMW17 vs ECMW7 35.538 1.046 Do Not Test   

ECMW17 vs ECMW21 29.967 0.882 Do Not Test   

ECMW17 vs ECMW5 27.431 0.808 Do Not Test   

ECMW17 vs ECMW14 19.500 0.564 Do Not Test   

ECMW17 vs ECMW10 14.372 0.430 Do Not Test   

ECMW17 vs ECMW15 13.467 0.396 Do Not Test   

ECMW17 vs ECMW6 4.967 0.146 Do Not Test   

ECMW17 vs ECMW11 1.074 0.0316 Do Not Test   

ECMW11 vs ECMW12 143.929 4.318 Yes   

ECMW11 vs ECMW19 115.857 3.476 Do Not Test   

ECMW11 vs ECMW22 112.214 3.366 Do Not Test   

ECMW11 vs ECMW20 101.237 2.849 Do Not Test   

ECMW11 vs ECMW9 84.107 2.523 Do Not Test   

ECMW11 vs ECMW18 69.786 2.094 Do Not Test   

ECMW11 vs CNTL 53.655 1.971 Do Not Test   

ECMW11 vs ECMW13 44.821 1.345 Do Not Test   



ECMW11 vs ECMW16 38.643 1.159 Do Not Test   

ECMW11 vs ECMW7 34.464 1.034 Do Not Test   

ECMW11 vs ECMW21 28.893 0.867 Do Not Test   

ECMW11 vs ECMW5 26.357 0.791 Do Not Test   

ECMW11 vs ECMW14 18.426 0.542 Do Not Test   

ECMW11 vs ECMW10 13.298 0.406 Do Not Test   

ECMW11 vs ECMW15 12.393 0.372 Do Not Test   

ECMW11 vs ECMW6 3.893 0.117 Do Not Test   

ECMW6 vs ECMW12 140.036 4.201 Yes   

ECMW6 vs ECMW19 111.964 3.359 Do Not Test   

ECMW6 vs ECMW22 108.321 3.250 Do Not Test   

ECMW6 vs ECMW20 97.344 2.740 Do Not Test   

ECMW6 vs ECMW9 80.214 2.406 Do Not Test   

ECMW6 vs ECMW18 65.893 1.977 Do Not Test   

ECMW6 vs CNTL 49.762 1.828 Do Not Test   

ECMW6 vs ECMW13 40.929 1.228 Do Not Test   

ECMW6 vs ECMW16 34.750 1.043 Do Not Test   

ECMW6 vs ECMW7 30.571 0.917 Do Not Test   

ECMW6 vs ECMW21 25.000 0.750 Do Not Test   

ECMW6 vs ECMW5 22.464 0.674 Do Not Test   

ECMW6 vs ECMW14 14.533 0.428 Do Not Test   

ECMW6 vs ECMW10 9.405 0.287 Do Not Test   

ECMW6 vs ECMW15 8.500 0.255 Do Not Test   

ECMW15 vs ECMW12 131.536 3.946 Yes   

ECMW15 vs ECMW19 103.464 3.104 Do Not Test   

ECMW15 vs ECMW22 99.821 2.995 Do Not Test   

ECMW15 vs ECMW20 88.844 2.500 Do Not Test   

ECMW15 vs ECMW9 71.714 2.151 Do Not Test   

ECMW15 vs ECMW18 57.393 1.722 Do Not Test   

ECMW15 vs CNTL 41.262 1.516 Do Not Test   

ECMW15 vs ECMW13 32.429 0.973 Do Not Test   

ECMW15 vs ECMW16 26.250 0.788 Do Not Test   

ECMW15 vs ECMW7 22.071 0.662 Do Not Test   

ECMW15 vs ECMW21 16.500 0.495 Do Not Test   

ECMW15 vs ECMW5 13.964 0.419 Do Not Test   

ECMW15 vs ECMW14 6.033 0.178 Do Not Test   

ECMW15 vs ECMW10 0.905 0.0276 Do Not Test   

ECMW10 vs ECMW12 130.631 3.986 Yes   

ECMW10 vs ECMW19 102.560 3.129 Do Not Test   

ECMW10 vs ECMW22 98.917 3.018 Do Not Test   

ECMW10 vs ECMW20 87.939 2.512 Do Not Test   

ECMW10 vs ECMW9 70.810 2.161 Do Not Test   

ECMW10 vs ECMW18 56.488 1.724 Do Not Test   

ECMW10 vs CNTL 40.357 1.521 Do Not Test   

ECMW10 vs ECMW13 31.524 0.962 Do Not Test   

ECMW10 vs ECMW16 25.345 0.773 Do Not Test   

ECMW10 vs ECMW7 21.167 0.646 Do Not Test   

ECMW10 vs ECMW21 15.595 0.476 Do Not Test   

ECMW10 vs ECMW5 13.060 0.398 Do Not Test   

ECMW10 vs ECMW14 5.128 0.153 Do Not Test   

ECMW14 vs ECMW12 125.503 3.695 Yes   

ECMW14 vs ECMW19 97.431 2.868 Do Not Test   

ECMW14 vs ECMW22 93.788 2.761 Do Not Test   

ECMW14 vs ECMW20 82.811 2.292 Do Not Test   

ECMW14 vs ECMW9 65.681 1.934 Do Not Test   

ECMW14 vs ECMW18 51.360 1.512 Do Not Test   



ECMW14 vs CNTL 35.229 1.259 Do Not Test   

ECMW14 vs ECMW13 26.396 0.777 Do Not Test   

ECMW14 vs ECMW16 20.217 0.595 Do Not Test   

ECMW14 vs ECMW7 16.038 0.472 Do Not Test   

ECMW14 vs ECMW21 10.467 0.308 Do Not Test   

ECMW14 vs ECMW5 7.931 0.233 Do Not Test   

ECMW5 vs ECMW12 117.571 3.527 No   

ECMW5 vs ECMW19 89.500 2.685 Do Not Test   

ECMW5 vs ECMW22 85.857 2.576 Do Not Test   

ECMW5 vs ECMW20 74.880 2.107 Do Not Test   

ECMW5 vs ECMW9 57.750 1.733 Do Not Test   

ECMW5 vs ECMW18 43.429 1.303 Do Not Test   

ECMW5 vs CNTL 27.298 1.003 Do Not Test   

ECMW5 vs ECMW13 18.464 0.554 Do Not Test   

ECMW5 vs ECMW16 12.286 0.369 Do Not Test   

ECMW5 vs ECMW7 8.107 0.243 Do Not Test   

ECMW5 vs ECMW21 2.536 0.0761 Do Not Test   

ECMW21 vs ECMW12 115.036 3.451 Do Not Test   

ECMW21 vs ECMW19 86.964 2.609 Do Not Test   

ECMW21 vs ECMW22 83.321 2.500 Do Not Test   

ECMW21 vs ECMW20 72.344 2.036 Do Not Test   

ECMW21 vs ECMW9 55.214 1.656 Do Not Test   

ECMW21 vs ECMW18 40.893 1.227 Do Not Test   

ECMW21 vs CNTL 24.762 0.910 Do Not Test   

ECMW21 vs ECMW13 15.929 0.478 Do Not Test   

ECMW21 vs ECMW16 9.750 0.293 Do Not Test   

ECMW21 vs ECMW7 5.571 0.167 Do Not Test   

ECMW7 vs ECMW12 109.464 3.284 Do Not Test   

ECMW7 vs ECMW19 81.393 2.442 Do Not Test   

ECMW7 vs ECMW22 77.750 2.333 Do Not Test   

ECMW7 vs ECMW20 66.773 1.879 Do Not Test   

ECMW7 vs ECMW9 49.643 1.489 Do Not Test   

ECMW7 vs ECMW18 35.321 1.060 Do Not Test   

ECMW7 vs CNTL 19.190 0.705 Do Not Test   

ECMW7 vs ECMW13 10.357 0.311 Do Not Test   

ECMW7 vs ECMW16 4.179 0.125 Do Not Test   

ECMW16 vs ECMW12 105.286 3.159 Do Not Test   

ECMW16 vs ECMW19 77.214 2.316 Do Not Test   

ECMW16 vs ECMW22 73.571 2.207 Do Not Test   

ECMW16 vs ECMW20 62.594 1.762 Do Not Test   

ECMW16 vs ECMW9 45.464 1.364 Do Not Test   

ECMW16 vs ECMW18 31.143 0.934 Do Not Test   

ECMW16 vs CNTL 15.012 0.552 Do Not Test   

ECMW16 vs ECMW13 6.179 0.185 Do Not Test   

ECMW13 vs ECMW12 99.107 2.973 Do Not Test   

ECMW13 vs ECMW19 71.036 2.131 Do Not Test   

ECMW13 vs ECMW22 67.393 2.022 Do Not Test   

ECMW13 vs ECMW20 56.416 1.588 Do Not Test   

ECMW13 vs ECMW9 39.286 1.179 Do Not Test   

ECMW13 vs ECMW18 24.964 0.749 Do Not Test   

ECMW13 vs CNTL 8.833 0.325 Do Not Test   

CNTL vs ECMW12 90.274 3.317 Do Not Test   

CNTL vs ECMW19 62.202 2.286 Do Not Test   

CNTL vs ECMW22 58.560 2.152 Do Not Test   

CNTL vs ECMW20 47.582 1.593 Do Not Test   

CNTL vs ECMW9 30.452 1.119 Do Not Test   



CNTL vs ECMW18 16.131 0.593 Do Not Test   

ECMW18 vs ECMW12 74.143 2.224 Do Not Test   

ECMW18 vs ECMW19 46.071 1.382 Do Not Test   

ECMW18 vs ECMW22 42.429 1.273 Do Not Test   

ECMW18 vs ECMW20 31.451 0.885 Do Not Test   

ECMW18 vs ECMW9 14.321 0.430 Do Not Test   

ECMW9 vs ECMW12 59.821 1.795 Do Not Test   

ECMW9 vs ECMW19 31.750 0.953 Do Not Test   

ECMW9 vs ECMW22 28.107 0.843 Do Not Test   

ECMW9 vs ECMW20 17.130 0.482 Do Not Test   

ECMW20 vs ECMW12 42.692 1.201 Do Not Test   

ECMW20 vs ECMW19 14.620 0.411 Do Not Test   

ECMW20 vs ECMW22 10.977 0.309 Do Not Test   

ECMW22 vs ECMW12 31.714 0.951 Do Not Test   

ECMW22 vs ECMW19 3.643 0.109 Do Not Test   

ECMW19 vs ECMW12 28.071 0.842 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



SPC 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:04:20 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Specific Conductance (uS)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:04:20 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 10 824.000 445.500 979.750  

ECMW6 52 13 7920.000 4000.000 15399.000  

ECMW7 52 13 5970.000 4000.000 19074.000  

ECMW8 51 14 10881.000 6125.000 20640.000  

ECMW1051 10 906.000 741.500 1150.500  

ECMW1150 10 745.500 667.000 900.000  

ECMW1247 10 614.000 564.500 684.500  

ECMW1350 12 935.500 643.000 1215.000  

ECMW1450 12 677.000 464.750 914.500  

ECMW1549 11 107.000 73.225 145.500  

ECMW1649 10 292.000 175.000 525.000  

ECMW1750 10 455.500 244.375 717.750  

ECMW1849 11 87.150 75.750 99.100  

CNTL 144 30 233.500 67.725 332.500  

ECMW4 50 10 6620.000 4196.500 7536.250  

ECMW9 49 10 1969.000 1686.000 2232.000  

ECMW1940 10 97.500 82.950 144.150  

ECMW2040 11 111.000 85.500 173.700  

ECMW2140 10 64.000 56.125 92.000  

ECMW2240 9 145.900 124.000 179.200  

 

H = 665.048 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW8 vs ECMW21 656.411 11.321 Yes   

ECMW8 vs ECMW18 610.226 11.196 Yes   

ECMW8 vs ECMW19 594.278 10.250 Yes   

ECMW8 vs ECMW15 588.134 10.790 Yes   

ECMW8 vs ECMW20 568.095 9.706 Yes   

ECMW8 vs ECMW22 529.933 9.223 Yes   



ECMW8 vs CNTL 519.919 11.644 Yes   

ECMW8 vs ECMW16 428.748 7.916 Yes   

ECMW8 vs ECMW17 355.982 6.613 Yes   

ECMW8 vs ECMW12 295.203 5.380 Yes   

ECMW8 vs ECMW14 289.924 5.319 Yes   

ECMW8 vs ECMW5 266.670 4.954 Yes   

ECMW8 vs ECMW11 239.357 4.447 Yes   

ECMW8 vs ECMW13 221.200 4.058 Yes   

ECMW8 vs ECMW10 197.729 3.695 Yes   

ECMW8 vs ECMW9 97.954 1.809 No   

ECMW8 vs ECMW4 33.607 0.624 Do Not Test   

ECMW8 vs ECMW7 30.556 0.564 Do Not Test   

ECMW8 vs ECMW6 12.518 0.231 Do Not Test   

ECMW6 vs ECMW21 643.894 11.235 Yes   

ECMW6 vs ECMW18 597.709 11.111 Yes   

ECMW6 vs ECMW19 581.760 10.151 Yes   

ECMW6 vs ECMW15 575.616 10.701 Yes   

ECMW6 vs ECMW20 555.577 9.601 Yes   

ECMW6 vs ECMW22 517.416 9.112 Yes   

ECMW6 vs CNTL 507.401 11.590 Yes   

ECMW6 vs ECMW16 416.231 7.789 Yes   

ECMW6 vs ECMW17 343.464 6.467 Yes   

ECMW6 vs ECMW12 282.685 5.220 Yes   

ECMW6 vs ECMW14 277.406 5.157 Yes   

ECMW6 vs ECMW5 254.152 4.786 Yes   

ECMW6 vs ECMW11 226.839 4.271 Yes   

ECMW6 vs ECMW13 208.682 3.879 Yes   

ECMW6 vs ECMW10 185.211 3.509 No   

ECMW6 vs ECMW9 85.436 1.599 Do Not Test   

ECMW6 vs ECMW4 21.089 0.397 Do Not Test   

ECMW6 vs ECMW7 18.038 0.338 Do Not Test   

ECMW7 vs ECMW21 625.855 10.921 Yes   

ECMW7 vs ECMW18 579.670 10.776 Yes   

ECMW7 vs ECMW19 563.722 9.836 Yes   

ECMW7 vs ECMW15 557.578 10.365 Yes   

ECMW7 vs ECMW20 537.538 9.289 Yes   

ECMW7 vs ECMW22 499.377 8.794 Yes   

ECMW7 vs CNTL 489.363 11.178 Yes   

ECMW7 vs ECMW16 398.192 7.451 Yes   

ECMW7 vs ECMW17 325.426 6.128 Yes   

ECMW7 vs ECMW12 264.647 4.886 Yes   

ECMW7 vs ECMW14 259.367 4.822 Yes   

ECMW7 vs ECMW5 236.113 4.446 Yes   

ECMW7 vs ECMW11 208.801 3.932 Yes   

ECMW7 vs ECMW13 190.644 3.544 No   

ECMW7 vs ECMW10 167.173 3.167 Do Not Test   

ECMW7 vs ECMW9 67.397 1.261 Do Not Test   

ECMW7 vs ECMW4 3.051 0.0574 Do Not Test   

ECMW4 vs ECMW21 622.804 10.927 Yes   

ECMW4 vs ECMW18 576.619 10.786 Yes   

ECMW4 vs ECMW19 560.671 9.837 Yes   

ECMW4 vs ECMW15 554.527 10.373 Yes   

ECMW4 vs ECMW20 534.487 9.286 Yes   

ECMW4 vs ECMW22 496.326 8.789 Yes   

ECMW4 vs CNTL 486.312 11.213 Yes   

ECMW4 vs ECMW16 395.141 7.441 Yes   



ECMW4 vs ECMW17 322.375 6.109 Yes   

ECMW4 vs ECMW12 261.596 4.860 Yes   

ECMW4 vs ECMW14 256.316 4.795 Yes   

ECMW4 vs ECMW5 233.062 4.417 Yes   

ECMW4 vs ECMW11 205.750 3.899 Yes   

ECMW4 vs ECMW13 187.593 3.509 Do Not Test   

ECMW4 vs ECMW10 164.122 3.129 Do Not Test   

ECMW4 vs ECMW9 64.346 1.212 Do Not Test   

ECMW9 vs ECMW21 558.458 9.745 Yes   

ECMW9 vs ECMW18 512.273 9.523 Yes   

ECMW9 vs ECMW19 496.324 8.660 Yes   

ECMW9 vs ECMW15 490.180 9.113 Yes   

ECMW9 vs ECMW20 470.141 8.125 Yes   

ECMW9 vs ECMW22 431.980 7.607 Yes   

ECMW9 vs CNTL 421.966 9.639 Yes   

ECMW9 vs ECMW16 330.795 6.190 Yes   

ECMW9 vs ECMW17 258.029 4.859 Yes   

ECMW9 vs ECMW12 197.249 3.642 No   

ECMW9 vs ECMW14 191.970 3.569 Do Not Test   

ECMW9 vs ECMW5 168.716 3.177 Do Not Test   

ECMW9 vs ECMW11 141.404 2.663 Do Not Test   

ECMW9 vs ECMW13 123.246 2.291 Do Not Test   

ECMW9 vs ECMW10 99.775 1.890 Do Not Test   

ECMW10 vs ECMW21 458.683 8.090 Yes   

ECMW10 vs ECMW18 412.497 7.762 Yes   

ECMW10 vs ECMW19 396.549 6.994 Yes   

ECMW10 vs ECMW15 390.405 7.347 Yes   

ECMW10 vs ECMW20 370.366 6.468 Yes   

ECMW10 vs ECMW22 332.205 5.914 Yes   

ECMW10 vs CNTL 322.190 7.497 Yes   

ECMW10 vs ECMW16 231.020 4.377 Yes   

ECMW10 vs ECMW17 158.253 3.017 No   

ECMW10 vs ECMW12 97.474 1.822 Do Not Test   

ECMW10 vs ECMW14 92.195 1.735 Do Not Test   

ECMW10 vs ECMW5 68.941 1.314 Do Not Test   

ECMW10 vs ECMW11 41.628 0.794 Do Not Test   

ECMW10 vs ECMW13 23.471 0.442 Do Not Test   

ECMW13 vs ECMW21 435.211 7.551 Yes   

ECMW13 vs ECMW18 389.026 7.186 Yes   

ECMW13 vs ECMW19 373.078 6.473 Yes   

ECMW13 vs ECMW15 366.934 6.777 Yes   

ECMW13 vs ECMW20 346.895 5.961 Yes   

ECMW13 vs ECMW22 308.733 5.405 Yes   

ECMW13 vs CNTL 298.719 6.758 Yes   

ECMW13 vs ECMW16 207.549 3.858 Yes   

ECMW13 vs ECMW17 134.782 2.521 Do Not Test   

ECMW13 vs ECMW12 74.003 1.358 Do Not Test   

ECMW13 vs ECMW14 68.724 1.269 Do Not Test   

ECMW13 vs ECMW5 45.470 0.851 Do Not Test   

ECMW13 vs ECMW11 18.157 0.340 Do Not Test   

ECMW11 vs ECMW21 417.054 7.317 Yes   

ECMW11 vs ECMW18 370.869 6.937 Yes   

ECMW11 vs ECMW19 354.921 6.227 Yes   

ECMW11 vs ECMW15 348.777 6.524 Yes   

ECMW11 vs ECMW20 328.738 5.712 Yes   

ECMW11 vs ECMW22 290.576 5.146 Yes   



ECMW11 vs CNTL 280.562 6.469 Yes   

ECMW11 vs ECMW16 189.391 3.566 No   

ECMW11 vs ECMW17 116.625 2.210 Do Not Test   

ECMW11 vs ECMW12 55.846 1.037 Do Not Test   

ECMW11 vs ECMW14 50.566 0.946 Do Not Test   

ECMW11 vs ECMW5 27.313 0.518 Do Not Test   

ECMW5 vs ECMW21 389.742 6.838 Yes   

ECMW5 vs ECMW18 343.557 6.427 Yes   

ECMW5 vs ECMW19 327.608 5.748 Yes   

ECMW5 vs ECMW15 321.464 6.013 Yes   

ECMW5 vs ECMW20 301.425 5.237 Yes   

ECMW5 vs ECMW22 263.264 4.662 Yes   

ECMW5 vs CNTL 253.250 5.839 Yes   

ECMW5 vs ECMW16 162.079 3.052 Do Not Test   

ECMW5 vs ECMW17 89.313 1.693 Do Not Test   

ECMW5 vs ECMW12 28.533 0.530 Do Not Test   

ECMW5 vs ECMW14 23.254 0.435 Do Not Test   

ECMW14 vs ECMW21 366.488 6.359 Yes   

ECMW14 vs ECMW18 320.303 5.916 Yes   

ECMW14 vs ECMW19 304.354 5.281 Yes   

ECMW14 vs ECMW15 298.211 5.508 Yes   

ECMW14 vs ECMW20 278.171 4.780 Yes   

ECMW14 vs ECMW22 240.010 4.202 Yes   

ECMW14 vs CNTL 229.996 5.203 Yes   

ECMW14 vs ECMW16 138.825 2.581 Do Not Test   

ECMW14 vs ECMW17 66.059 1.236 Do Not Test   

ECMW14 vs ECMW12 5.279 0.0969 Do Not Test   

ECMW12 vs ECMW21 361.209 6.230 Yes   

ECMW12 vs ECMW18 315.023 5.780 Yes   

ECMW12 vs ECMW19 299.075 5.158 Yes   

ECMW12 vs ECMW15 292.931 5.374 Yes   

ECMW12 vs ECMW20 272.892 4.663 Yes   

ECMW12 vs ECMW22 234.731 4.085 Yes   

ECMW12 vs CNTL 224.716 5.033 Yes   

ECMW12 vs ECMW16 133.546 2.466 Do Not Test   

ECMW12 vs ECMW17 60.779 1.129 Do Not Test   

ECMW17 vs ECMW21 300.429 5.271 Yes   

ECMW17 vs ECMW18 254.244 4.756 Yes   

ECMW17 vs ECMW19 238.296 4.181 Yes   

ECMW17 vs ECMW15 232.152 4.343 Yes   

ECMW17 vs ECMW20 212.113 3.685 Yes   

ECMW17 vs ECMW22 173.951 3.080 No   

ECMW17 vs CNTL 163.937 3.780 Do Not Test   

ECMW17 vs ECMW16 72.766 1.370 Do Not Test   

ECMW16 vs ECMW21 227.663 3.972 Yes   

ECMW16 vs ECMW18 181.478 3.374 No   

ECMW16 vs ECMW19 165.529 2.888 Do Not Test   

ECMW16 vs ECMW15 159.386 2.963 Do Not Test   

ECMW16 vs ECMW20 139.346 2.408 Do Not Test   

ECMW16 vs ECMW22 101.185 1.782 Do Not Test   

ECMW16 vs CNTL 91.171 2.083 Do Not Test   

CNTL vs ECMW21 136.492 2.819 No   

CNTL vs ECMW18 90.307 2.043 Do Not Test   

CNTL vs ECMW19 74.359 1.536 Do Not Test   

CNTL vs ECMW15 68.215 1.543 Do Not Test   

CNTL vs ECMW20 48.175 0.982 Do Not Test   



CNTL vs ECMW22 10.014 0.209 Do Not Test   

ECMW22 vs ECMW21 126.478 2.093 Do Not Test   

ECMW22 vs ECMW18 80.293 1.406 Do Not Test   

ECMW22 vs ECMW19 64.345 1.065 Do Not Test   

ECMW22 vs ECMW15 58.201 1.019 Do Not Test   

ECMW22 vs ECMW20 38.161 0.626 Do Not Test   

ECMW20 vs ECMW21 88.317 1.437 Do Not Test   

ECMW20 vs ECMW18 42.132 0.724 Do Not Test   

ECMW20 vs ECMW19 26.183 0.426 Do Not Test   

ECMW20 vs ECMW15 20.039 0.344 Do Not Test   

ECMW15 vs ECMW21 68.277 1.185 Do Not Test   

ECMW15 vs ECMW18 22.092 0.408 Do Not Test   

ECMW15 vs ECMW19 6.144 0.107 Do Not Test   

ECMW19 vs ECMW21 62.133 1.020 Do Not Test   

ECMW19 vs ECMW18 15.948 0.277 Do Not Test   

ECMW18 vs ECMW21 46.185 0.801 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Sulfate 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:04:31 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Sulfate (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:04:31 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 4 94.550 55.400 476.000  

ECMW6 52 3 33.700 16.450 58.000  

ECMW7 52 3 476.000 311.000 862.000  

ECMW8 51 4 614.000 128.000 814.000  

ECMW1051 4 134.000 98.000 152.000  

ECMW1150 5 208.000 134.500 273.000  

ECMW1247 18 13.000 5.935 21.050  

ECMW1350 20 454.500 355.000 553.500  

ECMW1450 4 154.000 114.000 211.250  

ECMW1549 19 12.500 10.140 13.925  

ECMW1649 3 12.950 9.637 15.450  

ECMW1750 4 20.700 10.750 39.750  

ECMW1849 15 3.720 2.418 5.822  

CNTL 144 54 12.300 5.918 21.050  

ECMW4 50 3 874.000 758.000 970.000  

ECMW9 49 3 547.500 519.500 617.250  

ECMW1940 18 2.970 2.445 4.578  

ECMW2040 18 10.350 8.748 14.100  

ECMW2140 18 4.050 3.620 5.455  

ECMW2240 18 5.105 3.598 6.763  

 

H = 690.674 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW4 vs ECMW19 709.234 11.663 Yes   

ECMW4 vs ECMW18 684.369 12.912 Yes   

ECMW4 vs ECMW21 673.279 11.071 Yes   

ECMW4 vs ECMW22 665.643 10.946 Yes   

ECMW4 vs ECMW20 553.234 9.097 Yes   

ECMW4 vs ECMW12 539.368 9.703 Yes   



ECMW4 vs CNTL 539.080 12.724 Yes   

ECMW4 vs ECMW15 538.808 9.794 Yes   

ECMW4 vs ECMW16 537.238 11.003 Yes   

ECMW4 vs ECMW17 466.303 9.550 Yes   

ECMW4 vs ECMW6 413.330 8.600 Yes   

ECMW4 vs ECMW10 272.989 5.621 Yes   

ECMW4 vs ECMW14 258.803 5.301 Yes   

ECMW4 vs ECMW5 242.911 4.975 Yes   

ECMW4 vs ECMW11 216.574 4.411 Yes   

ECMW4 vs ECMW8 124.862 2.571 No   

ECMW4 vs ECMW13 114.508 2.081 Do Not Test   

ECMW4 vs ECMW7 91.840 1.911 Do Not Test   

ECMW4 vs ECMW9 76.161 1.560 Do Not Test   

ECMW9 vs ECMW19 633.072 10.374 Yes   

ECMW9 vs ECMW18 608.207 11.423 Yes   

ECMW9 vs ECMW21 597.118 9.785 Yes   

ECMW9 vs ECMW22 589.481 9.660 Yes   

ECMW9 vs ECMW20 477.072 7.818 Yes   

ECMW9 vs ECMW12 463.206 8.298 Yes   

ECMW9 vs CNTL 462.919 10.849 Yes   

ECMW9 vs ECMW15 462.646 8.374 Yes   

ECMW9 vs ECMW16 461.076 9.393 Yes   

ECMW9 vs ECMW17 390.141 7.948 Yes   

ECMW9 vs ECMW6 337.168 6.976 Yes   

ECMW9 vs ECMW10 196.828 4.031 Yes   

ECMW9 vs ECMW14 182.641 3.721 Yes   

ECMW9 vs ECMW5 166.750 3.397 No   

ECMW9 vs ECMW11 140.413 2.845 Do Not Test   

ECMW9 vs ECMW8 48.700 0.997 Do Not Test   

ECMW9 vs ECMW13 38.346 0.694 Do Not Test   

ECMW9 vs ECMW7 15.678 0.324 Do Not Test   

ECMW7 vs ECMW19 617.394 10.219 Yes   

ECMW7 vs ECMW18 592.529 11.277 Yes   

ECMW7 vs ECMW21 581.439 9.624 Yes   

ECMW7 vs ECMW22 573.803 9.498 Yes   

ECMW7 vs ECMW20 461.394 7.637 Yes   

ECMW7 vs ECMW12 447.528 8.114 Yes   

ECMW7 vs CNTL 447.240 10.701 Yes   

ECMW7 vs ECMW15 446.968 8.190 Yes   

ECMW7 vs ECMW16 445.398 9.216 Yes   

ECMW7 vs ECMW17 374.463 7.748 Yes   

ECMW7 vs ECMW6 321.490 6.760 Yes   

ECMW7 vs ECMW10 181.150 3.769 Yes   

ECMW7 vs ECMW14 166.963 3.455 No   

ECMW7 vs ECMW5 151.072 3.126 Do Not Test   

ECMW7 vs ECMW11 124.735 2.566 Do Not Test   

ECMW7 vs ECMW8 33.022 0.687 Do Not Test   

ECMW7 vs ECMW13 22.668 0.415 Do Not Test   

ECMW13 vs ECMW19 594.726 9.000 Yes   

ECMW13 vs ECMW18 569.861 9.664 Yes   

ECMW13 vs ECMW21 558.771 8.456 Yes   

ECMW13 vs ECMW22 551.135 8.341 Yes   

ECMW13 vs ECMW20 438.726 6.639 Yes   

ECMW13 vs ECMW12 424.860 6.930 Yes   

ECMW13 vs CNTL 424.572 8.555 Yes   

ECMW13 vs ECMW15 424.300 6.980 Yes   



ECMW13 vs ECMW16 422.730 7.652 Yes   

ECMW13 vs ECMW17 351.795 6.368 Yes   

ECMW13 vs ECMW6 298.822 5.476 Yes   

ECMW13 vs ECMW10 158.482 2.881 No   

ECMW13 vs ECMW14 144.295 2.612 Do Not Test   

ECMW13 vs ECMW5 128.404 2.324 Do Not Test   

ECMW13 vs ECMW11 102.067 1.839 Do Not Test   

ECMW13 vs ECMW8 10.354 0.188 Do Not Test   

ECMW8 vs ECMW19 584.372 9.609 Yes   

ECMW8 vs ECMW18 559.507 10.556 Yes   

ECMW8 vs ECMW21 548.417 9.018 Yes   

ECMW8 vs ECMW22 540.781 8.892 Yes   

ECMW8 vs ECMW20 428.372 7.044 Yes   

ECMW8 vs ECMW12 414.506 7.457 Yes   

ECMW8 vs CNTL 414.218 9.777 Yes   

ECMW8 vs ECMW15 413.946 7.524 Yes   

ECMW8 vs ECMW16 412.376 8.446 Yes   

ECMW8 vs ECMW17 341.441 6.993 Yes   

ECMW8 vs ECMW6 288.468 6.002 Yes   

ECMW8 vs ECMW10 148.128 3.050 Do Not Test   

ECMW8 vs ECMW14 133.941 2.743 Do Not Test   

ECMW8 vs ECMW5 118.050 2.418 Do Not Test   

ECMW8 vs ECMW11 91.713 1.868 Do Not Test   

ECMW11 vs ECMW19 492.659 8.044 Yes   

ECMW11 vs ECMW18 467.794 8.745 Yes   

ECMW11 vs ECMW21 456.705 7.457 Yes   

ECMW11 vs ECMW22 449.068 7.333 Yes   

ECMW11 vs ECMW20 336.659 5.497 Yes   

ECMW11 vs ECMW12 322.793 5.758 Yes   

ECMW11 vs CNTL 322.506 7.504 Yes   

ECMW11 vs ECMW15 322.233 5.807 Yes   

ECMW11 vs ECMW16 320.663 6.497 Yes   

ECMW11 vs ECMW17 249.728 5.059 Yes   

ECMW11 vs ECMW6 196.755 4.048 Yes   

ECMW11 vs ECMW10 56.415 1.149 Do Not Test   

ECMW11 vs ECMW14 42.228 0.856 Do Not Test   

ECMW11 vs ECMW5 26.337 0.534 Do Not Test   

ECMW5 vs ECMW19 466.322 7.642 Yes   

ECMW5 vs ECMW18 441.457 8.291 Yes   

ECMW5 vs ECMW21 430.368 7.052 Yes   

ECMW5 vs ECMW22 422.731 6.927 Yes   

ECMW5 vs ECMW20 310.322 5.085 Yes   

ECMW5 vs ECMW12 296.456 5.311 Yes   

ECMW5 vs CNTL 296.169 6.941 Yes   

ECMW5 vs ECMW15 295.896 5.356 Yes   

ECMW5 vs ECMW16 294.326 5.996 Yes   

ECMW5 vs ECMW17 223.391 4.551 Yes   

ECMW5 vs ECMW6 170.418 3.526 No   

ECMW5 vs ECMW10 30.078 0.616 Do Not Test   

ECMW5 vs ECMW14 15.891 0.324 Do Not Test   

ECMW14 vs ECMW19 450.431 7.381 Yes   

ECMW14 vs ECMW18 425.566 7.993 Yes   

ECMW14 vs ECMW21 414.476 6.792 Yes   

ECMW14 vs ECMW22 406.840 6.667 Yes   

ECMW14 vs ECMW20 294.431 4.825 Yes   

ECMW14 vs ECMW12 280.565 5.026 Yes   



ECMW14 vs CNTL 280.277 6.569 Yes   

ECMW14 vs ECMW15 280.005 5.068 Yes   

ECMW14 vs ECMW16 278.435 5.672 Yes   

ECMW14 vs ECMW17 207.500 4.227 Yes   

ECMW14 vs ECMW6 154.527 3.197 Do Not Test   

ECMW14 vs ECMW10 14.187 0.291 Do Not Test   

ECMW10 vs ECMW19 436.244 7.174 Yes   

ECMW10 vs ECMW18 411.379 7.762 Yes   

ECMW10 vs ECMW21 400.290 6.582 Yes   

ECMW10 vs ECMW22 392.653 6.457 Yes   

ECMW10 vs ECMW20 280.244 4.608 Yes   

ECMW10 vs ECMW12 266.378 4.792 Yes   

ECMW10 vs CNTL 266.091 6.281 Yes   

ECMW10 vs ECMW15 265.818 4.832 Yes   

ECMW10 vs ECMW16 264.248 5.412 Yes   

ECMW10 vs ECMW17 193.313 3.959 Yes   

ECMW10 vs ECMW6 140.340 2.920 Do Not Test   

ECMW6 vs ECMW19 295.904 4.898 Yes   

ECMW6 vs ECMW18 271.039 5.158 Yes   

ECMW6 vs ECMW21 259.949 4.303 Yes   

ECMW6 vs ECMW22 252.313 4.176 Yes   

ECMW6 vs ECMW20 139.904 2.316 No   

ECMW6 vs ECMW12 126.038 2.285 Do Not Test   

ECMW6 vs CNTL 125.750 3.009 Do Not Test   

ECMW6 vs ECMW15 125.478 2.299 Do Not Test   

ECMW6 vs ECMW16 123.908 2.564 Do Not Test   

ECMW6 vs ECMW17 52.973 1.096 Do Not Test   

ECMW17 vs ECMW19 242.931 3.981 Yes   

ECMW17 vs ECMW18 218.066 4.096 Yes   

ECMW17 vs ECMW21 206.976 3.392 No   

ECMW17 vs ECMW22 199.340 3.267 Do Not Test   

ECMW17 vs ECMW20 86.931 1.425 Do Not Test   

ECMW17 vs ECMW12 73.065 1.309 Do Not Test   

ECMW17 vs CNTL 72.777 1.706 Do Not Test   

ECMW17 vs ECMW15 72.505 1.312 Do Not Test   

ECMW17 vs ECMW16 70.935 1.445 Do Not Test   

ECMW16 vs ECMW19 171.996 2.819 No   

ECMW16 vs ECMW18 147.131 2.763 Do Not Test   

ECMW16 vs ECMW21 136.042 2.229 Do Not Test   

ECMW16 vs ECMW22 128.405 2.104 Do Not Test   

ECMW16 vs ECMW20 15.996 0.262 Do Not Test   

ECMW16 vs ECMW12 2.130 0.0382 Do Not Test   

ECMW16 vs CNTL 1.843 0.0432 Do Not Test   

ECMW16 vs ECMW15 1.570 0.0284 Do Not Test   

ECMW15 vs ECMW19 170.426 2.579 Do Not Test   

ECMW15 vs ECMW18 145.561 2.468 Do Not Test   

ECMW15 vs ECMW21 134.471 2.035 Do Not Test   

ECMW15 vs ECMW22 126.835 1.919 Do Not Test   

ECMW15 vs ECMW20 14.426 0.218 Do Not Test   

ECMW15 vs ECMW12 0.560 0.00913 Do Not Test   

ECMW15 vs CNTL 0.272 0.00549 Do Not Test   

CNTL vs ECMW19 170.154 3.039 Do Not Test   

CNTL vs ECMW18 145.289 3.066 Do Not Test   

CNTL vs ECMW21 134.199 2.397 Do Not Test   

CNTL vs ECMW22 126.563 2.260 Do Not Test   

CNTL vs ECMW20 14.154 0.253 Do Not Test   



CNTL vs ECMW12 0.288 0.00572 Do Not Test   

ECMW12 vs ECMW19 169.866 2.552 Do Not Test   

ECMW12 vs ECMW18 145.001 2.437 Do Not Test   

ECMW12 vs ECMW21 133.911 2.012 Do Not Test   

ECMW12 vs ECMW22 126.275 1.897 Do Not Test   

ECMW12 vs ECMW20 13.866 0.208 Do Not Test   

ECMW20 vs ECMW19 156.000 2.198 Do Not Test   

ECMW20 vs ECMW18 131.135 2.036 Do Not Test   

ECMW20 vs ECMW21 120.045 1.691 Do Not Test   

ECMW20 vs ECMW22 112.409 1.584 Do Not Test   

ECMW22 vs ECMW19 43.591 0.614 Do Not Test   

ECMW22 vs ECMW18 18.726 0.291 Do Not Test   

ECMW22 vs ECMW21 7.636 0.108 Do Not Test   

ECMW21 vs ECMW19 35.955 0.507 Do Not Test   

ECMW21 vs ECMW18 11.090 0.172 Do Not Test   

ECMW18 vs ECMW19 24.865 0.386 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Temperature C 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:04:52 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Temperature (°C)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:04:52 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 17 19.400 17.255 21.450  

ECMW6 52 19 19.970 18.025 20.700  

ECMW7 52 19 20.300 18.815 20.740  

ECMW8 51 19 19.250 18.525 20.375  

ECMW1051 17 21.060 19.425 21.825  

ECMW1150 19 20.100 18.200 22.100  

ECMW1247 16 21.200 18.660 22.870  

ECMW1350 19 19.160 16.650 20.680  

ECMW1450 18 19.600 16.568 21.558  

ECMW1549 18 20.160 16.100 22.470  

ECMW1649 17 20.500 16.422 22.495  

ECMW1750 17 19.000 18.175 20.400  

ECMW1849 17 18.450 15.433 19.822  

CNTL 144 51 18.500 16.750 19.350  

ECMW4 50 17 19.400 16.515 21.110  

ECMW9 49 17 19.465 18.180 20.190  

ECMW1940 10 17.900 17.142 18.325  

ECMW2040 11 18.900 17.800 20.400  

ECMW2140 10 18.700 17.453 19.525  

ECMW2240 10 19.000 18.275 20.550  

 

H = 78.060 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW12 vs ECMW19 262.896 5.113 Yes   

ECMW12 vs ECMW18 215.066 4.251 Yes   

ECMW12 vs CNTL 211.118 5.070 Yes   

ECMW12 vs ECMW21 165.930 3.227 No   

ECMW12 vs ECMW13 142.774 2.800 Do Not Test   

ECMW12 vs ECMW20 129.009 2.487 Do Not Test   



ECMW12 vs ECMW4 124.310 2.475 Do Not Test   

ECMW12 vs ECMW22 123.913 2.410 Do Not Test   

ECMW12 vs ECMW17 121.325 2.416 Do Not Test   

ECMW12 vs ECMW8 117.035 2.313 Do Not Test   

ECMW12 vs ECMW9 114.160 2.256 Do Not Test   

ECMW12 vs ECMW14 109.285 2.160 Do Not Test   

ECMW12 vs ECMW5 106.840 2.128 Do Not Test   

ECMW12 vs ECMW6 88.552 1.763 Do Not Test   

ECMW12 vs ECMW15 79.081 1.551 Do Not Test   

ECMW12 vs ECMW16 76.800 1.518 Do Not Test   

ECMW12 vs ECMW7 52.189 1.039 Do Not Test   

ECMW12 vs ECMW11 47.113 0.924 Do Not Test   

ECMW12 vs ECMW10 1.819 0.0365 Do Not Test   

ECMW10 vs ECMW19 261.077 5.191 Yes   

ECMW10 vs ECMW18 213.247 4.312 Yes   

ECMW10 vs CNTL 209.299 5.202 Yes   

ECMW10 vs ECMW21 164.111 3.263 Do Not Test   

ECMW10 vs ECMW13 140.955 2.827 Do Not Test   

ECMW10 vs ECMW20 127.191 2.506 Do Not Test   

ECMW10 vs ECMW4 122.491 2.497 Do Not Test   

ECMW10 vs ECMW22 122.094 2.428 Do Not Test   

ECMW10 vs ECMW17 119.506 2.436 Do Not Test   

ECMW10 vs ECMW8 115.216 2.330 Do Not Test   

ECMW10 vs ECMW9 112.341 2.272 Do Not Test   

ECMW10 vs ECMW14 107.466 2.173 Do Not Test   

ECMW10 vs ECMW5 105.021 2.141 Do Not Test   

ECMW10 vs ECMW6 86.734 1.768 Do Not Test   

ECMW10 vs ECMW15 77.262 1.550 Do Not Test   

ECMW10 vs ECMW16 74.982 1.516 Do Not Test   

ECMW10 vs ECMW7 50.370 1.027 Do Not Test   

ECMW10 vs ECMW11 45.294 0.908 Do Not Test   

ECMW11 vs ECMW19 215.783 4.197 Yes   

ECMW11 vs ECMW18 167.953 3.319 No   

ECMW11 vs CNTL 164.005 3.939 Do Not Test   

ECMW11 vs ECMW21 118.817 2.311 Do Not Test   

ECMW11 vs ECMW13 95.661 1.876 Do Not Test   

ECMW11 vs ECMW20 81.897 1.579 Do Not Test   

ECMW11 vs ECMW4 77.197 1.537 Do Not Test   

ECMW11 vs ECMW22 76.800 1.494 Do Not Test   

ECMW11 vs ECMW17 74.212 1.478 Do Not Test   

ECMW11 vs ECMW8 69.922 1.382 Do Not Test   

ECMW11 vs ECMW9 67.047 1.325 Do Not Test   

ECMW11 vs ECMW14 62.172 1.229 Do Not Test   

ECMW11 vs ECMW5 59.727 1.189 Do Not Test   

ECMW11 vs ECMW6 41.439 0.825 Do Not Test   

ECMW11 vs ECMW15 31.968 0.627 Do Not Test   

ECMW11 vs ECMW16 29.688 0.587 Do Not Test   

ECMW11 vs ECMW7 5.076 0.101 Do Not Test   

ECMW7 vs ECMW19 210.708 4.160 Yes   

ECMW7 vs ECMW18 162.877 3.270 Do Not Test   

ECMW7 vs CNTL 158.930 3.907 Do Not Test   

ECMW7 vs ECMW21 113.741 2.246 Do Not Test   

ECMW7 vs ECMW13 90.586 1.804 Do Not Test   

ECMW7 vs ECMW20 76.821 1.503 Do Not Test   

ECMW7 vs ECMW4 72.121 1.459 Do Not Test   

ECMW7 vs ECMW22 71.724 1.416 Do Not Test   



ECMW7 vs ECMW17 69.136 1.399 Do Not Test   

ECMW7 vs ECMW8 64.846 1.302 Do Not Test   

ECMW7 vs ECMW9 61.971 1.244 Do Not Test   

ECMW7 vs ECMW14 57.096 1.146 Do Not Test   

ECMW7 vs ECMW5 54.652 1.106 Do Not Test   

ECMW7 vs ECMW6 36.364 0.736 Do Not Test   

ECMW7 vs ECMW15 26.892 0.536 Do Not Test   

ECMW7 vs ECMW16 24.612 0.494 Do Not Test   

ECMW16 vs ECMW19 186.096 3.647 No   

ECMW16 vs ECMW18 138.266 2.755 Do Not Test   

ECMW16 vs CNTL 134.318 3.264 Do Not Test   

ECMW16 vs ECMW21 89.129 1.747 Do Not Test   

ECMW16 vs ECMW13 65.974 1.304 Do Not Test   

ECMW16 vs ECMW20 52.209 1.014 Do Not Test   

ECMW16 vs ECMW4 47.509 0.954 Do Not Test   

ECMW16 vs ECMW22 47.113 0.923 Do Not Test   

ECMW16 vs ECMW17 44.525 0.894 Do Not Test   

ECMW16 vs ECMW8 40.234 0.802 Do Not Test   

ECMW16 vs ECMW9 37.359 0.744 Do Not Test   

ECMW16 vs ECMW14 32.484 0.647 Do Not Test   

ECMW16 vs ECMW5 30.040 0.603 Do Not Test   

ECMW16 vs ECMW6 11.752 0.236 Do Not Test   

ECMW16 vs ECMW15 2.280 0.0451 Do Not Test   

ECMW15 vs ECMW19 183.816 3.575 Do Not Test   

ECMW15 vs ECMW18 135.985 2.688 Do Not Test   

ECMW15 vs CNTL 132.038 3.171 Do Not Test   

ECMW15 vs ECMW21 86.849 1.689 Do Not Test   

ECMW15 vs ECMW13 63.694 1.249 Do Not Test   

ECMW15 vs ECMW20 49.929 0.963 Do Not Test   

ECMW15 vs ECMW4 45.229 0.901 Do Not Test   

ECMW15 vs ECMW22 44.832 0.872 Do Not Test   

ECMW15 vs ECMW17 42.244 0.841 Do Not Test   

ECMW15 vs ECMW8 37.954 0.750 Do Not Test   

ECMW15 vs ECMW9 35.079 0.693 Do Not Test   

ECMW15 vs ECMW14 30.204 0.597 Do Not Test   

ECMW15 vs ECMW5 27.760 0.553 Do Not Test   

ECMW15 vs ECMW6 9.472 0.189 Do Not Test   

ECMW6 vs ECMW19 174.344 3.442 Do Not Test   

ECMW6 vs ECMW18 126.514 2.540 Do Not Test   

ECMW6 vs CNTL 122.566 3.013 Do Not Test   

ECMW6 vs ECMW21 77.377 1.528 Do Not Test   

ECMW6 vs ECMW13 54.222 1.080 Do Not Test   

ECMW6 vs ECMW20 40.457 0.792 Do Not Test   

ECMW6 vs ECMW4 35.758 0.723 Do Not Test   

ECMW6 vs ECMW22 35.361 0.698 Do Not Test   

ECMW6 vs ECMW17 32.773 0.663 Do Not Test   

ECMW6 vs ECMW8 28.482 0.572 Do Not Test   

ECMW6 vs ECMW9 25.607 0.514 Do Not Test   

ECMW6 vs ECMW14 20.732 0.416 Do Not Test   

ECMW6 vs ECMW5 18.288 0.370 Do Not Test   

ECMW5 vs ECMW19 156.056 3.081 Do Not Test   

ECMW5 vs ECMW18 108.226 2.173 Do Not Test   

ECMW5 vs CNTL 104.278 2.563 Do Not Test   

ECMW5 vs ECMW21 59.089 1.167 Do Not Test   

ECMW5 vs ECMW13 35.934 0.716 Do Not Test   

ECMW5 vs ECMW20 22.169 0.434 Do Not Test   



ECMW5 vs ECMW4 17.470 0.353 Do Not Test   

ECMW5 vs ECMW22 17.073 0.337 Do Not Test   

ECMW5 vs ECMW17 14.485 0.293 Do Not Test   

ECMW5 vs ECMW8 10.195 0.205 Do Not Test   

ECMW5 vs ECMW9 7.320 0.147 Do Not Test   

ECMW5 vs ECMW14 2.445 0.0491 Do Not Test   

ECMW14 vs ECMW19 153.611 3.011 Do Not Test   

ECMW14 vs ECMW18 105.781 2.107 Do Not Test   

ECMW14 vs CNTL 101.834 2.475 Do Not Test   

ECMW14 vs ECMW21 56.645 1.110 Do Not Test   

ECMW14 vs ECMW13 33.489 0.662 Do Not Test   

ECMW14 vs ECMW20 19.725 0.383 Do Not Test   

ECMW14 vs ECMW4 15.025 0.302 Do Not Test   

ECMW14 vs ECMW22 14.628 0.287 Do Not Test   

ECMW14 vs ECMW17 12.040 0.242 Do Not Test   

ECMW14 vs ECMW8 7.750 0.154 Do Not Test   

ECMW14 vs ECMW9 4.875 0.0971 Do Not Test   

ECMW9 vs ECMW19 148.736 2.915 Do Not Test   

ECMW9 vs ECMW18 100.906 2.010 Do Not Test   

ECMW9 vs CNTL 96.959 2.356 Do Not Test   

ECMW9 vs ECMW21 51.770 1.015 Do Not Test   

ECMW9 vs ECMW13 28.614 0.566 Do Not Test   

ECMW9 vs ECMW20 14.850 0.288 Do Not Test   

ECMW9 vs ECMW4 10.150 0.204 Do Not Test   

ECMW9 vs ECMW22 9.753 0.191 Do Not Test   

ECMW9 vs ECMW17 7.165 0.144 Do Not Test   

ECMW9 vs ECMW8 2.875 0.0573 Do Not Test   

ECMW8 vs ECMW19 145.861 2.859 Do Not Test   

ECMW8 vs ECMW18 98.031 1.953 Do Not Test   

ECMW8 vs CNTL 94.084 2.286 Do Not Test   

ECMW8 vs ECMW21 48.895 0.958 Do Not Test   

ECMW8 vs ECMW13 25.739 0.509 Do Not Test   

ECMW8 vs ECMW20 11.975 0.233 Do Not Test   

ECMW8 vs ECMW4 7.275 0.146 Do Not Test   

ECMW8 vs ECMW22 6.878 0.135 Do Not Test   

ECMW8 vs ECMW17 4.290 0.0861 Do Not Test   

ECMW17 vs ECMW19 141.571 2.795 Do Not Test   

ECMW17 vs ECMW18 93.741 1.882 Do Not Test   

ECMW17 vs CNTL 89.793 2.207 Do Not Test   

ECMW17 vs ECMW21 44.605 0.881 Do Not Test   

ECMW17 vs ECMW13 21.449 0.427 Do Not Test   

ECMW17 vs ECMW20 7.684 0.150 Do Not Test   

ECMW17 vs ECMW4 2.985 0.0604 Do Not Test   

ECMW17 vs ECMW22 2.588 0.0511 Do Not Test   

ECMW22 vs ECMW19 138.983 2.681 Do Not Test   

ECMW22 vs ECMW18 91.153 1.787 Do Not Test   

ECMW22 vs CNTL 87.205 2.069 Do Not Test   

ECMW22 vs ECMW21 42.017 0.811 Do Not Test   

ECMW22 vs ECMW13 18.861 0.367 Do Not Test   

ECMW22 vs ECMW20 5.097 0.0975 Do Not Test   

ECMW22 vs ECMW4 0.397 0.00784 Do Not Test   

ECMW4 vs ECMW19 138.586 2.736 Do Not Test   

ECMW4 vs ECMW18 90.756 1.822 Do Not Test   

ECMW4 vs CNTL 86.808 2.134 Do Not Test   

ECMW4 vs ECMW21 41.620 0.822 Do Not Test   

ECMW4 vs ECMW13 18.464 0.368 Do Not Test   



ECMW4 vs ECMW20 4.700 0.0920 Do Not Test   

ECMW20 vs ECMW19 133.887 2.561 Do Not Test   

ECMW20 vs ECMW18 86.057 1.672 Do Not Test   

ECMW20 vs CNTL 82.109 1.923 Do Not Test   

ECMW20 vs ECMW21 36.920 0.706 Do Not Test   

ECMW20 vs ECMW13 13.765 0.265 Do Not Test   

ECMW13 vs ECMW19 120.122 2.336 Do Not Test   

ECMW13 vs ECMW18 72.292 1.429 Do Not Test   

ECMW13 vs CNTL 68.344 1.641 Do Not Test   

ECMW13 vs ECMW21 23.155 0.450 Do Not Test   

ECMW21 vs ECMW19 96.967 1.871 Do Not Test   

ECMW21 vs ECMW18 49.136 0.963 Do Not Test   

ECMW21 vs CNTL 45.189 1.072 Do Not Test   

CNTL vs ECMW19 51.778 1.228 Do Not Test   

CNTL vs ECMW18 3.948 0.0959 Do Not Test   

ECMW18 vs ECMW19 47.830 0.937 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Total Alkalinity 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:05:05 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Total Alkalinity (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:05:05 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 38 7.500 5.250 8.750  

ECMW6 52 38 5.000 5.000 5.000  

ECMW7 52 38 5.000 5.000 5.000  

ECMW8 51 39 71.500 14.250 139.750  

ECMW1051 39 5.000 5.000 5.000  

ECMW1150 38 5.000 5.000 5.000  

ECMW1247 35 167.000 147.250 235.750  

ECMW1350 38 5.000 5.000 15.000  

ECMW1450 38 6.500 5.000 13.000  

ECMW1549 37 5.000 5.000 5.000  

ECMW1649 37 5.000 5.000 5.000  

ECMW1750 38 5.000 5.000 5.000  

ECMW1849 36 15.000 13.500 19.500  

CNTL 144 108 16.000 5.000 57.000  

ECMW4 50 38 5.000 5.000 5.000  

ECMW9 49 37 26.000 23.500 30.000  

ECMW1940 29 32.000 28.000 34.000  

ECMW2040 28 37.000 30.750 42.750  

ECMW2140 29 5.000 5.000 6.000  

ECMW2240 28 47.000 42.750 49.750  

 

H = 200.213 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW12 vs ECMW6 194.185 6.392 Yes   

ECMW12 vs ECMW7 194.185 6.392 Yes   

ECMW12 vs ECMW11 189.292 6.004 Yes   

ECMW12 vs ECMW17 189.292 6.004 Yes   

ECMW12 vs ECMW4 189.292 6.004 Yes   

ECMW12 vs ECMW15 189.292 6.004 Yes   



ECMW12 vs ECMW16 189.292 6.004 Yes   

ECMW12 vs ECMW10 182.458 5.788 Yes   

ECMW12 vs ECMW21 169.064 5.245 Yes   

ECMW12 vs ECMW13 150.917 4.787 Yes   

ECMW12 vs ECMW14 144.750 4.592 Yes   

ECMW12 vs ECMW5 131.833 4.182 Yes   

ECMW12 vs CNTL 95.500 3.710 Yes   

ECMW12 vs ECMW18 89.061 2.881 No   

ECMW12 vs ECMW9 61.458 1.950 Do Not Test   

ECMW12 vs ECMW19 53.883 1.672 Do Not Test   

ECMW12 vs ECMW8 52.792 1.675 Do Not Test   

ECMW12 vs ECMW20 43.000 1.364 Do Not Test   

ECMW12 vs ECMW22 33.625 1.067 Do Not Test   

ECMW22 vs ECMW6 160.560 5.285 Yes   

ECMW22 vs ECMW7 160.560 5.285 Yes   

ECMW22 vs ECMW11 155.667 4.938 Yes   

ECMW22 vs ECMW17 155.667 4.938 Yes   

ECMW22 vs ECMW4 155.667 4.938 Yes   

ECMW22 vs ECMW15 155.667 4.938 Yes   

ECMW22 vs ECMW16 155.667 4.938 Yes   

ECMW22 vs ECMW10 148.833 4.721 Yes   

ECMW22 vs ECMW21 135.439 4.202 Yes   

ECMW22 vs ECMW13 117.292 3.721 Yes   

ECMW22 vs ECMW14 111.125 3.525 No   

ECMW22 vs ECMW5 98.208 3.115 Do Not Test   

ECMW22 vs CNTL 61.875 2.404 Do Not Test   

ECMW22 vs ECMW18 55.436 1.793 Do Not Test   

ECMW22 vs ECMW9 27.833 0.883 Do Not Test   

ECMW22 vs ECMW19 20.258 0.628 Do Not Test   

ECMW22 vs ECMW8 19.167 0.608 Do Not Test   

ECMW22 vs ECMW20 9.375 0.297 Do Not Test   

ECMW20 vs ECMW6 151.185 4.977 Yes   

ECMW20 vs ECMW7 151.185 4.977 Yes   

ECMW20 vs ECMW11 146.292 4.640 Yes   

ECMW20 vs ECMW17 146.292 4.640 Yes   

ECMW20 vs ECMW4 146.292 4.640 Yes   

ECMW20 vs ECMW15 146.292 4.640 Yes   

ECMW20 vs ECMW16 146.292 4.640 Yes   

ECMW20 vs ECMW10 139.458 4.424 Yes   

ECMW20 vs ECMW21 126.064 3.911 Yes   

ECMW20 vs ECMW13 107.917 3.423 No   

ECMW20 vs ECMW14 101.750 3.228 Do Not Test   

ECMW20 vs ECMW5 88.833 2.818 Do Not Test   

ECMW20 vs CNTL 52.500 2.040 Do Not Test   

ECMW20 vs ECMW18 46.061 1.490 Do Not Test   

ECMW20 vs ECMW9 18.458 0.586 Do Not Test   

ECMW20 vs ECMW19 10.883 0.338 Do Not Test   

ECMW20 vs ECMW8 9.792 0.311 Do Not Test   

ECMW8 vs ECMW6 141.393 4.654 Yes   

ECMW8 vs ECMW7 141.393 4.654 Yes   

ECMW8 vs ECMW11 136.500 4.330 Yes   

ECMW8 vs ECMW17 136.500 4.330 Yes   

ECMW8 vs ECMW4 136.500 4.330 Yes   

ECMW8 vs ECMW15 136.500 4.330 Yes   

ECMW8 vs ECMW16 136.500 4.330 Yes   

ECMW8 vs ECMW10 129.667 4.113 Yes   



ECMW8 vs ECMW21 116.273 3.607 No   

ECMW8 vs ECMW13 98.125 3.113 Do Not Test   

ECMW8 vs ECMW14 91.958 2.917 Do Not Test   

ECMW8 vs ECMW5 79.042 2.507 Do Not Test   

ECMW8 vs CNTL 42.708 1.659 Do Not Test   

ECMW8 vs ECMW18 36.269 1.173 Do Not Test   

ECMW8 vs ECMW9 8.667 0.275 Do Not Test   

ECMW8 vs ECMW19 1.091 0.0338 Do Not Test   

ECMW19 vs ECMW6 140.302 4.509 Yes   

ECMW19 vs ECMW7 140.302 4.509 Yes   

ECMW19 vs ECMW11 135.409 4.201 Yes   

ECMW19 vs ECMW17 135.409 4.201 Yes   

ECMW19 vs ECMW4 135.409 4.201 Yes   

ECMW19 vs ECMW15 135.409 4.201 Yes   

ECMW19 vs ECMW16 135.409 4.201 Yes   

ECMW19 vs ECMW10 128.576 3.989 Yes   

ECMW19 vs ECMW21 115.182 3.498 Do Not Test   

ECMW19 vs ECMW13 97.034 3.010 Do Not Test   

ECMW19 vs ECMW14 90.867 2.819 Do Not Test   

ECMW19 vs ECMW5 77.951 2.418 Do Not Test   

ECMW19 vs CNTL 41.617 1.564 Do Not Test   

ECMW19 vs ECMW18 35.178 1.112 Do Not Test   

ECMW19 vs ECMW9 7.576 0.235 Do Not Test   

ECMW9 vs ECMW6 132.726 4.369 Yes   

ECMW9 vs ECMW7 132.726 4.369 Yes   

ECMW9 vs ECMW11 127.833 4.055 Yes   

ECMW9 vs ECMW17 127.833 4.055 Yes   

ECMW9 vs ECMW4 127.833 4.055 Yes   

ECMW9 vs ECMW15 127.833 4.055 Yes   

ECMW9 vs ECMW16 127.833 4.055 Yes   

ECMW9 vs ECMW10 121.000 3.838 Yes   

ECMW9 vs ECMW21 107.606 3.338 Do Not Test   

ECMW9 vs ECMW13 89.458 2.838 Do Not Test   

ECMW9 vs ECMW14 83.292 2.642 Do Not Test   

ECMW9 vs ECMW5 70.375 2.232 Do Not Test   

ECMW9 vs CNTL 34.042 1.323 Do Not Test   

ECMW9 vs ECMW18 27.603 0.893 Do Not Test   

ECMW18 vs ECMW6 105.124 3.534 No   

ECMW18 vs ECMW7 105.124 3.534 Do Not Test   

ECMW18 vs ECMW11 100.231 3.242 Do Not Test   

ECMW18 vs ECMW17 100.231 3.242 Do Not Test   

ECMW18 vs ECMW4 100.231 3.242 Do Not Test   

ECMW18 vs ECMW15 100.231 3.242 Do Not Test   

ECMW18 vs ECMW16 100.231 3.242 Do Not Test   

ECMW18 vs ECMW10 93.397 3.021 Do Not Test   

ECMW18 vs ECMW21 80.003 2.529 Do Not Test   

ECMW18 vs ECMW13 61.856 2.001 Do Not Test   

ECMW18 vs ECMW14 55.689 1.801 Do Not Test   

ECMW18 vs ECMW5 42.772 1.384 Do Not Test   

ECMW18 vs CNTL 6.439 0.258 Do Not Test   

CNTL vs ECMW6 98.685 4.057 Do Not Test   

CNTL vs ECMW7 98.685 4.057 Do Not Test   

CNTL vs ECMW11 93.792 3.644 Do Not Test   

CNTL vs ECMW17 93.792 3.644 Do Not Test   

CNTL vs ECMW4 93.792 3.644 Do Not Test   

CNTL vs ECMW15 93.792 3.644 Do Not Test   



CNTL vs ECMW16 93.792 3.644 Do Not Test   

CNTL vs ECMW10 86.958 3.378 Do Not Test   

CNTL vs ECMW21 73.564 2.765 Do Not Test   

CNTL vs ECMW13 55.417 2.153 Do Not Test   

CNTL vs ECMW14 49.250 1.913 Do Not Test   

CNTL vs ECMW5 36.333 1.412 Do Not Test   

ECMW5 vs ECMW6 62.351 2.052 Do Not Test   

ECMW5 vs ECMW7 62.351 2.052 Do Not Test   

ECMW5 vs ECMW11 57.458 1.823 Do Not Test   

ECMW5 vs ECMW17 57.458 1.823 Do Not Test   

ECMW5 vs ECMW4 57.458 1.823 Do Not Test   

ECMW5 vs ECMW15 57.458 1.823 Do Not Test   

ECMW5 vs ECMW16 57.458 1.823 Do Not Test   

ECMW5 vs ECMW10 50.625 1.606 Do Not Test   

ECMW5 vs ECMW21 37.231 1.155 Do Not Test   

ECMW5 vs ECMW13 19.083 0.605 Do Not Test   

ECMW5 vs ECMW14 12.917 0.410 Do Not Test   

ECMW14 vs ECMW6 49.435 1.627 Do Not Test   

ECMW14 vs ECMW7 49.435 1.627 Do Not Test   

ECMW14 vs ECMW11 44.542 1.413 Do Not Test   

ECMW14 vs ECMW17 44.542 1.413 Do Not Test   

ECMW14 vs ECMW4 44.542 1.413 Do Not Test   

ECMW14 vs ECMW15 44.542 1.413 Do Not Test   

ECMW14 vs ECMW16 44.542 1.413 Do Not Test   

ECMW14 vs ECMW10 37.708 1.196 Do Not Test   

ECMW14 vs ECMW21 24.314 0.754 Do Not Test   

ECMW14 vs ECMW13 6.167 0.196 Do Not Test   

ECMW13 vs ECMW6 43.268 1.424 Do Not Test   

ECMW13 vs ECMW7 43.268 1.424 Do Not Test   

ECMW13 vs ECMW11 38.375 1.217 Do Not Test   

ECMW13 vs ECMW17 38.375 1.217 Do Not Test   

ECMW13 vs ECMW4 38.375 1.217 Do Not Test   

ECMW13 vs ECMW15 38.375 1.217 Do Not Test   

ECMW13 vs ECMW16 38.375 1.217 Do Not Test   

ECMW13 vs ECMW10 31.542 1.001 Do Not Test   

ECMW13 vs ECMW21 18.148 0.563 Do Not Test   

ECMW21 vs ECMW6 25.120 0.807 Do Not Test   

ECMW21 vs ECMW7 25.120 0.807 Do Not Test   

ECMW21 vs ECMW11 20.227 0.628 Do Not Test   

ECMW21 vs ECMW17 20.227 0.628 Do Not Test   

ECMW21 vs ECMW4 20.227 0.628 Do Not Test   

ECMW21 vs ECMW15 20.227 0.628 Do Not Test   

ECMW21 vs ECMW16 20.227 0.628 Do Not Test   

ECMW21 vs ECMW10 13.394 0.416 Do Not Test   

ECMW10 vs ECMW6 11.726 0.386 Do Not Test   

ECMW10 vs ECMW7 11.726 0.386 Do Not Test   

ECMW10 vs ECMW11 6.833 0.217 Do Not Test   

ECMW10 vs ECMW17 6.833 0.217 Do Not Test   

ECMW10 vs ECMW4 6.833 0.217 Do Not Test   

ECMW10 vs ECMW15 6.833 0.217 Do Not Test   

ECMW10 vs ECMW16 6.833 0.217 Do Not Test   

ECMW16 vs ECMW6 4.893 0.161 Do Not Test   

ECMW16 vs ECMW7 4.893 0.161 Do Not Test   

ECMW16 vs ECMW11 0.000 0.000 Do Not Test   

ECMW16 vs ECMW17 0.000 0.000 Do Not Test   

ECMW16 vs ECMW4 0.000 0.000 Do Not Test   



ECMW16 vs ECMW15 0.000 0.000 Do Not Test   

ECMW15 vs ECMW6 4.893 0.161 Do Not Test   

ECMW15 vs ECMW7 4.893 0.161 Do Not Test   

ECMW15 vs ECMW11 0.000 0.000 Do Not Test   

ECMW15 vs ECMW17 0.000 0.000 Do Not Test   

ECMW15 vs ECMW4 0.000 0.000 Do Not Test   

ECMW4 vs ECMW6 4.893 0.161 Do Not Test   

ECMW4 vs ECMW7 4.893 0.161 Do Not Test   

ECMW4 vs ECMW11 0.000 0.000 Do Not Test   

ECMW4 vs ECMW17 0.000 0.000 Do Not Test   

ECMW17 vs ECMW6 4.893 0.161 Do Not Test   

ECMW17 vs ECMW7 4.893 0.161 Do Not Test   

ECMW17 vs ECMW11 0.000 0.000 Do Not Test   

ECMW11 vs ECMW6 4.893 0.161 Do Not Test   

ECMW11 vs ECMW7 4.893 0.161 Do Not Test   

ECMW7 vs ECMW6 0.000 0.000 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

  



TDS 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:05:18 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Total Dissolved Solids (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:05:18 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 35 870.000 780.000 934.000  

ECMW6 52 37 5106.000 3360.000 6300.000  

ECMW7 52 37 1324.000 1280.000 1500.000  

ECMW8 51 37 2750.000 2475.000 4324.500  

ECMW1051 36 1000.000 970.000 1120.000  

ECMW1150 36 530.000 473.000 671.000  

ECMW1247 33 365.000 327.500 428.000  

ECMW1350 35 1100.000 718.000 1300.000  

ECMW1450 35 750.000 700.000 820.000  

ECMW1549 34 100.000 97.000 110.000  

ECMW1649 34 280.000 180.000 396.000  

ECMW1750 35 570.000 530.000 760.000  

ECMW1849 36 720.000 445.000 1050.000  

CNTL 144 99 228.000 72.000 302.500  

ECMW4 50 35 5200.000 4700.000 5300.000  

ECMW9 49 34 1600.000 1500.000 1600.000  

ECMW1940 32 155.000 120.000 233.500  

ECMW2040 32 150.000 122.500 179.500  

ECMW2140 32 106.500 78.250 125.000  

ECMW2240 32 140.000 131.500 177.500  

 

H = 256.734 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW4 vs ECMW15 252.067 8.038 Yes   

ECMW4 vs ECMW21 251.854 6.699 Yes   

ECMW4 vs ECMW22 226.417 6.022 Yes   

ECMW4 vs ECMW20 220.917 5.876 Yes   

ECMW4 vs CNTL 219.833 8.586 Yes   

ECMW4 vs ECMW19 208.479 5.545 Yes   

ECMW4 vs ECMW16 189.367 6.039 Yes   



ECMW4 vs ECMW12 176.024 5.516 Yes   

ECMW4 vs ECMW11 139.310 4.365 Yes   

ECMW4 vs ECMW17 130.400 4.158 Yes   

ECMW4 vs ECMW18 124.051 3.812 Yes   

ECMW4 vs ECMW14 115.333 3.678 Yes   

ECMW4 vs ECMW5 102.467 3.268 No   

ECMW4 vs ECMW13 85.200 2.717 Do Not Test   

ECMW4 vs ECMW10 78.833 2.514 Do Not Test   

ECMW4 vs ECMW7 53.567 1.708 Do Not Test   

ECMW4 vs ECMW9 44.433 1.417 Do Not Test   

ECMW4 vs ECMW8 17.095 0.536 Do Not Test   

ECMW4 vs ECMW6 13.767 0.439 Do Not Test   

ECMW6 vs ECMW15 238.300 7.599 Yes   

ECMW6 vs ECMW21 238.087 6.332 Yes   

ECMW6 vs ECMW22 212.650 5.656 Yes   

ECMW6 vs ECMW20 207.150 5.510 Yes   

ECMW6 vs CNTL 206.067 8.048 Yes   

ECMW6 vs ECMW19 194.712 5.179 Yes   

ECMW6 vs ECMW16 175.600 5.600 Yes   

ECMW6 vs ECMW12 162.257 5.084 Yes   

ECMW6 vs ECMW11 125.543 3.934 Yes   

ECMW6 vs ECMW17 116.633 3.719 Yes   

ECMW6 vs ECMW18 110.285 3.389 No   

ECMW6 vs ECMW14 101.567 3.239 Do Not Test   

ECMW6 vs ECMW5 88.700 2.829 Do Not Test   

ECMW6 vs ECMW13 71.433 2.278 Do Not Test   

ECMW6 vs ECMW10 65.067 2.075 Do Not Test   

ECMW6 vs ECMW7 39.800 1.269 Do Not Test   

ECMW6 vs ECMW9 30.667 0.978 Do Not Test   

ECMW6 vs ECMW8 3.329 0.104 Do Not Test   

ECMW8 vs ECMW15 234.971 7.363 Yes   

ECMW8 vs ECMW21 234.759 6.168 Yes   

ECMW8 vs ECMW22 209.321 5.499 Yes   

ECMW8 vs ECMW20 203.821 5.355 Yes   

ECMW8 vs CNTL 202.738 7.714 Yes   

ECMW8 vs ECMW19 191.384 5.028 Yes   

ECMW8 vs ECMW16 172.271 5.398 Yes   

ECMW8 vs ECMW12 158.929 4.896 Yes   

ECMW8 vs ECMW11 122.214 3.765 Yes   

ECMW8 vs ECMW17 113.305 3.550 No   

ECMW8 vs ECMW18 106.956 3.233 Do Not Test   

ECMW8 vs ECMW14 98.238 3.078 Do Not Test   

ECMW8 vs ECMW5 85.371 2.675 Do Not Test   

ECMW8 vs ECMW13 68.105 2.134 Do Not Test   

ECMW8 vs ECMW10 61.738 1.934 Do Not Test   

ECMW8 vs ECMW7 36.471 1.143 Do Not Test   

ECMW8 vs ECMW9 27.338 0.857 Do Not Test   

ECMW9 vs ECMW15 207.633 6.621 Yes   

ECMW9 vs ECMW21 207.421 5.517 Yes   

ECMW9 vs ECMW22 181.983 4.840 Yes   

ECMW9 vs ECMW20 176.483 4.694 Yes   

ECMW9 vs CNTL 175.400 6.850 Yes   

ECMW9 vs ECMW19 164.046 4.363 Yes   

ECMW9 vs ECMW16 144.933 4.622 Yes   

ECMW9 vs ECMW12 131.590 4.123 Yes   

ECMW9 vs ECMW11 94.876 2.973 No   



ECMW9 vs ECMW17 85.967 2.741 Do Not Test   

ECMW9 vs ECMW18 79.618 2.447 Do Not Test   

ECMW9 vs ECMW14 70.900 2.261 Do Not Test   

ECMW9 vs ECMW5 58.033 1.851 Do Not Test   

ECMW9 vs ECMW13 40.767 1.300 Do Not Test   

ECMW9 vs ECMW10 34.400 1.097 Do Not Test   

ECMW9 vs ECMW7 9.133 0.291 Do Not Test   

ECMW7 vs ECMW15 198.500 6.330 Yes   

ECMW7 vs ECMW21 198.287 5.274 Yes   

ECMW7 vs ECMW22 172.850 4.597 Yes   

ECMW7 vs ECMW20 167.350 4.451 Yes   

ECMW7 vs CNTL 166.267 6.494 Yes   

ECMW7 vs ECMW19 154.912 4.120 Yes   

ECMW7 vs ECMW16 135.800 4.330 Yes   

ECMW7 vs ECMW12 122.457 3.837 Yes   

ECMW7 vs ECMW11 85.743 2.687 Do Not Test   

ECMW7 vs ECMW17 76.833 2.450 Do Not Test   

ECMW7 vs ECMW18 70.485 2.166 Do Not Test   

ECMW7 vs ECMW14 61.767 1.970 Do Not Test   

ECMW7 vs ECMW5 48.900 1.559 Do Not Test   

ECMW7 vs ECMW13 31.633 1.009 Do Not Test   

ECMW7 vs ECMW10 25.267 0.806 Do Not Test   

ECMW10 vs ECMW15 173.233 5.524 Yes   

ECMW10 vs ECMW21 173.021 4.602 Yes   

ECMW10 vs ECMW22 147.583 3.925 Yes   

ECMW10 vs ECMW20 142.083 3.779 Yes   

ECMW10 vs CNTL 141.000 5.507 Yes   

ECMW10 vs ECMW19 129.646 3.448 No   

ECMW10 vs ECMW16 110.533 3.525 Do Not Test   

ECMW10 vs ECMW12 97.190 3.045 Do Not Test   

ECMW10 vs ECMW11 60.476 1.895 Do Not Test   

ECMW10 vs ECMW17 51.567 1.644 Do Not Test   

ECMW10 vs ECMW18 45.218 1.389 Do Not Test   

ECMW10 vs ECMW14 36.500 1.164 Do Not Test   

ECMW10 vs ECMW5 23.633 0.754 Do Not Test   

ECMW10 vs ECMW13 6.367 0.203 Do Not Test   

ECMW13 vs ECMW15 166.867 5.321 Yes   

ECMW13 vs ECMW21 166.654 4.432 Yes   

ECMW13 vs ECMW22 141.217 3.756 Yes   

ECMW13 vs ECMW20 135.717 3.610 No   

ECMW13 vs CNTL 134.633 5.258 Do Not Test   

ECMW13 vs ECMW19 123.279 3.279 Do Not Test   

ECMW13 vs ECMW16 104.167 3.322 Do Not Test   

ECMW13 vs ECMW12 90.824 2.846 Do Not Test   

ECMW13 vs ECMW11 54.110 1.695 Do Not Test   

ECMW13 vs ECMW17 45.200 1.441 Do Not Test   

ECMW13 vs ECMW18 38.851 1.194 Do Not Test   

ECMW13 vs ECMW14 30.133 0.961 Do Not Test   

ECMW13 vs ECMW5 17.267 0.551 Do Not Test   

ECMW5 vs ECMW15 149.600 4.771 Yes   

ECMW5 vs ECMW21 149.387 3.973 Yes   

ECMW5 vs ECMW22 123.950 3.297 No   

ECMW5 vs ECMW20 118.450 3.150 Do Not Test   

ECMW5 vs CNTL 117.367 4.584 Do Not Test   

ECMW5 vs ECMW19 106.012 2.820 Do Not Test   

ECMW5 vs ECMW16 86.900 2.771 Do Not Test   



ECMW5 vs ECMW12 73.557 2.305 Do Not Test   

ECMW5 vs ECMW11 36.843 1.154 Do Not Test   

ECMW5 vs ECMW17 27.933 0.891 Do Not Test   

ECMW5 vs ECMW18 21.585 0.663 Do Not Test   

ECMW5 vs ECMW14 12.867 0.410 Do Not Test   

ECMW14 vs ECMW15 136.733 4.360 Yes   

ECMW14 vs ECMW21 136.521 3.631 No   

ECMW14 vs ECMW22 111.083 2.954 Do Not Test   

ECMW14 vs ECMW20 105.583 2.808 Do Not Test   

ECMW14 vs CNTL 104.500 4.081 Do Not Test   

ECMW14 vs ECMW19 93.146 2.477 Do Not Test   

ECMW14 vs ECMW16 74.033 2.361 Do Not Test   

ECMW14 vs ECMW12 60.690 1.902 Do Not Test   

ECMW14 vs ECMW11 23.976 0.751 Do Not Test   

ECMW14 vs ECMW17 15.067 0.480 Do Not Test   

ECMW14 vs ECMW18 8.718 0.268 Do Not Test   

ECMW18 vs ECMW15 128.015 3.934 Yes   

ECMW18 vs ECMW21 127.803 3.312 Do Not Test   

ECMW18 vs ECMW22 102.365 2.653 Do Not Test   

ECMW18 vs ECMW20 96.865 2.510 Do Not Test   

ECMW18 vs CNTL 95.782 3.542 Do Not Test   

ECMW18 vs ECMW19 84.428 2.188 Do Not Test   

ECMW18 vs ECMW16 65.315 2.007 Do Not Test   

ECMW18 vs ECMW12 51.973 1.571 Do Not Test   

ECMW18 vs ECMW11 15.258 0.461 Do Not Test   

ECMW18 vs ECMW17 6.349 0.195 Do Not Test   

ECMW17 vs ECMW15 121.667 3.880 Yes   

ECMW17 vs ECMW21 121.454 3.230 Do Not Test   

ECMW17 vs ECMW22 96.017 2.554 Do Not Test   

ECMW17 vs ECMW20 90.517 2.407 Do Not Test   

ECMW17 vs CNTL 89.433 3.493 Do Not Test   

ECMW17 vs ECMW19 78.079 2.077 Do Not Test   

ECMW17 vs ECMW16 58.967 1.880 Do Not Test   

ECMW17 vs ECMW12 45.624 1.430 Do Not Test   

ECMW17 vs ECMW11 8.910 0.279 Do Not Test   

ECMW11 vs ECMW15 112.757 3.533 No   

ECMW11 vs ECMW21 112.545 2.957 Do Not Test   

ECMW11 vs ECMW22 87.107 2.289 Do Not Test   

ECMW11 vs ECMW20 81.607 2.144 Do Not Test   

ECMW11 vs CNTL 80.524 3.064 Do Not Test   

ECMW11 vs ECMW19 69.170 1.817 Do Not Test   

ECMW11 vs ECMW16 50.057 1.568 Do Not Test   

ECMW11 vs ECMW12 36.714 1.131 Do Not Test   

ECMW12 vs ECMW15 76.043 2.383 Do Not Test   

ECMW12 vs ECMW21 75.830 1.992 Do Not Test   

ECMW12 vs ECMW22 50.393 1.324 Do Not Test   

ECMW12 vs ECMW20 44.893 1.179 Do Not Test   

ECMW12 vs CNTL 43.810 1.667 Do Not Test   

ECMW12 vs ECMW19 32.455 0.853 Do Not Test   

ECMW12 vs ECMW16 13.343 0.418 Do Not Test   

ECMW16 vs ECMW15 62.700 1.999 Do Not Test   

ECMW16 vs ECMW21 62.487 1.662 Do Not Test   

ECMW16 vs ECMW22 37.050 0.985 Do Not Test   

ECMW16 vs ECMW20 31.550 0.839 Do Not Test   

ECMW16 vs CNTL 30.467 1.190 Do Not Test   

ECMW16 vs ECMW19 19.112 0.508 Do Not Test   



ECMW19 vs ECMW15 43.587 1.159 Do Not Test   

ECMW19 vs ECMW21 43.375 1.010 Do Not Test   

ECMW19 vs ECMW22 17.938 0.418 Do Not Test   

ECMW19 vs ECMW20 12.438 0.290 Do Not Test   

ECMW19 vs CNTL 11.354 0.345 Do Not Test   

CNTL vs ECMW15 32.233 1.259 Do Not Test   

CNTL vs ECMW21 32.021 0.972 Do Not Test   

CNTL vs ECMW22 6.583 0.200 Do Not Test   

CNTL vs ECMW20 1.083 0.0329 Do Not Test   

ECMW20 vs ECMW15 31.150 0.828 Do Not Test   

ECMW20 vs ECMW21 30.938 0.720 Do Not Test   

ECMW20 vs ECMW22 5.500 0.128 Do Not Test   

ECMW22 vs ECMW15 25.650 0.682 Do Not Test   

ECMW22 vs ECMW21 25.438 0.592 Do Not Test   

ECMW21 vs ECMW15 0.212 0.00565 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



TOC 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:08:06 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Total Organic Carbon (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:08:06 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 38 1.490 1.263 2.583  

ECMW6 52 38 1.705 1.627 2.748  

ECMW7 52 38 15.700 12.313 16.500  

ECMW8 51 39 10.950 10.250 12.250  

ECMW1051 39 6.865 6.005 7.393  

ECMW1150 38 10.450 9.275 13.375  

ECMW1247 35 19.250 16.150 20.700  

ECMW1350 38 7.300 6.255 7.985  

ECMW1450 38 13.400 12.050 16.800  

ECMW1549 37 1.560 1.403 2.162  

ECMW1649 37 2.730 2.240 3.045  

ECMW1750 38 1.790 1.420 2.630  

ECMW1849 36 1.390 1.000 1.630  

CNTL 144 108 2.545 1.055 3.270  

ECMW4 50 38 24.650 23.050 25.375  

ECMW9 49 37 21.250 19.925 22.975  

ECMW1940 29 1.000 1.000 2.820  

ECMW2040 28 1.000 1.000 1.458  

ECMW2140 29 1.300 1.000 1.650  

ECMW2240 28 1.180 1.000 1.622  

 

H = 210.279 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW4 vs ECMW20 216.458 6.866 Yes   

ECMW4 vs ECMW22 199.708 6.335 Yes   

ECMW4 vs ECMW21 198.420 6.156 Yes   

ECMW4 vs ECMW19 198.148 6.147 Yes   

ECMW4 vs ECMW18 193.490 6.259 Yes   

ECMW4 vs ECMW15 175.208 5.558 Yes   

ECMW4 vs ECMW5 173.833 5.514 Yes   



ECMW4 vs ECMW17 163.208 5.177 Yes   

ECMW4 vs CNTL 157.264 6.110 Yes   

ECMW4 vs ECMW6 151.375 4.983 Yes   

ECMW4 vs ECMW16 130.250 4.132 Yes   

ECMW4 vs ECMW10 89.292 2.832 No   

ECMW4 vs ECMW13 85.292 2.706 Do Not Test   

ECMW4 vs ECMW8 58.750 1.864 Do Not Test   

ECMW4 vs ECMW11 56.458 1.791 Do Not Test   

ECMW4 vs ECMW7 46.875 1.543 Do Not Test   

ECMW4 vs ECMW14 46.625 1.479 Do Not Test   

ECMW4 vs ECMW12 23.042 0.731 Do Not Test   

ECMW4 vs ECMW9 6.250 0.198 Do Not Test   

ECMW9 vs ECMW20 210.208 6.668 Yes   

ECMW9 vs ECMW22 193.458 6.137 Yes   

ECMW9 vs ECMW21 192.170 5.962 Yes   

ECMW9 vs ECMW19 191.898 5.953 Yes   

ECMW9 vs ECMW18 187.240 6.057 Yes   

ECMW9 vs ECMW15 168.958 5.359 Yes   

ECMW9 vs ECMW5 167.583 5.316 Yes   

ECMW9 vs ECMW17 156.958 4.979 Yes   

ECMW9 vs CNTL 151.014 5.867 Yes   

ECMW9 vs ECMW6 145.125 4.777 Yes   

ECMW9 vs ECMW16 124.000 3.933 Yes   

ECMW9 vs ECMW10 83.042 2.634 Do Not Test   

ECMW9 vs ECMW13 79.042 2.507 Do Not Test   

ECMW9 vs ECMW8 52.500 1.665 Do Not Test   

ECMW9 vs ECMW11 50.208 1.593 Do Not Test   

ECMW9 vs ECMW7 40.625 1.337 Do Not Test   

ECMW9 vs ECMW14 40.375 1.281 Do Not Test   

ECMW9 vs ECMW12 16.792 0.533 Do Not Test   

ECMW12 vs ECMW20 193.417 6.135 Yes   

ECMW12 vs ECMW22 176.667 5.604 Yes   

ECMW12 vs ECMW21 175.379 5.441 Yes   

ECMW12 vs ECMW19 175.106 5.432 Yes   

ECMW12 vs ECMW18 170.449 5.514 Yes   

ECMW12 vs ECMW15 152.167 4.827 Yes   

ECMW12 vs ECMW5 150.792 4.783 Yes   

ECMW12 vs ECMW17 140.167 4.446 Yes   

ECMW12 vs CNTL 134.222 5.215 Yes   

ECMW12 vs ECMW6 128.333 4.224 Yes   

ECMW12 vs ECMW16 107.208 3.401 No   

ECMW12 vs ECMW10 66.250 2.101 Do Not Test   

ECMW12 vs ECMW13 62.250 1.975 Do Not Test   

ECMW12 vs ECMW8 35.708 1.133 Do Not Test   

ECMW12 vs ECMW11 33.417 1.060 Do Not Test   

ECMW12 vs ECMW7 23.833 0.785 Do Not Test   

ECMW12 vs ECMW14 23.583 0.748 Do Not Test   

ECMW14 vs ECMW20 169.833 5.387 Yes   

ECMW14 vs ECMW22 153.083 4.856 Yes   

ECMW14 vs ECMW21 151.795 4.709 Yes   

ECMW14 vs ECMW19 151.523 4.701 Yes   

ECMW14 vs ECMW18 146.865 4.751 Yes   

ECMW14 vs ECMW15 128.583 4.079 Yes   

ECMW14 vs ECMW5 127.208 4.035 Yes   

ECMW14 vs ECMW17 116.583 3.698 Yes   

ECMW14 vs CNTL 110.639 4.298 Yes   



ECMW14 vs ECMW6 104.750 3.448 No   

ECMW14 vs ECMW16 83.625 2.653 Do Not Test   

ECMW14 vs ECMW10 42.667 1.353 Do Not Test   

ECMW14 vs ECMW13 38.667 1.227 Do Not Test   

ECMW14 vs ECMW8 12.125 0.385 Do Not Test   

ECMW14 vs ECMW11 9.833 0.312 Do Not Test   

ECMW14 vs ECMW7 0.250 0.00823 Do Not Test   

ECMW7 vs ECMW20 169.583 5.582 Yes   

ECMW7 vs ECMW22 152.833 5.031 Yes   

ECMW7 vs ECMW21 151.545 4.871 Yes   

ECMW7 vs ECMW19 151.273 4.862 Yes   

ECMW7 vs ECMW18 146.615 4.929 Yes   

ECMW7 vs ECMW15 128.333 4.224 Yes   

ECMW7 vs ECMW5 126.958 4.179 Yes   

ECMW7 vs ECMW17 116.333 3.829 Yes   

ECMW7 vs CNTL 110.389 4.539 Yes   

ECMW7 vs ECMW6 104.500 3.580 Do Not Test   

ECMW7 vs ECMW16 83.375 2.745 Do Not Test   

ECMW7 vs ECMW10 42.417 1.396 Do Not Test   

ECMW7 vs ECMW13 38.417 1.265 Do Not Test   

ECMW7 vs ECMW8 11.875 0.391 Do Not Test   

ECMW7 vs ECMW11 9.583 0.315 Do Not Test   

ECMW11 vs ECMW20 160.000 5.075 Yes   

ECMW11 vs ECMW22 143.250 4.544 Yes   

ECMW11 vs ECMW21 141.962 4.404 Yes   

ECMW11 vs ECMW19 141.689 4.396 Yes   

ECMW11 vs ECMW18 137.032 4.433 Yes   

ECMW11 vs ECMW15 118.750 3.767 Yes   

ECMW11 vs ECMW5 117.375 3.723 Yes   

ECMW11 vs ECMW17 106.750 3.386 No   

ECMW11 vs CNTL 100.806 3.916 Do Not Test   

ECMW11 vs ECMW6 94.917 3.124 Do Not Test   

ECMW11 vs ECMW16 73.792 2.341 Do Not Test   

ECMW11 vs ECMW10 32.833 1.041 Do Not Test   

ECMW11 vs ECMW13 28.833 0.915 Do Not Test   

ECMW11 vs ECMW8 2.292 0.0727 Do Not Test   

ECMW8 vs ECMW20 157.708 5.003 Yes   

ECMW8 vs ECMW22 140.958 4.471 Yes   

ECMW8 vs ECMW21 139.670 4.333 Yes   

ECMW8 vs ECMW19 139.398 4.325 Yes   

ECMW8 vs ECMW18 134.740 4.359 Yes   

ECMW8 vs ECMW15 116.458 3.694 Yes   

ECMW8 vs ECMW5 115.083 3.651 Yes   

ECMW8 vs ECMW17 104.458 3.313 Do Not Test   

ECMW8 vs CNTL 98.514 3.827 Do Not Test   

ECMW8 vs ECMW6 92.625 3.049 Do Not Test   

ECMW8 vs ECMW16 71.500 2.268 Do Not Test   

ECMW8 vs ECMW10 30.542 0.969 Do Not Test   

ECMW8 vs ECMW13 26.542 0.842 Do Not Test   

ECMW13 vs ECMW20 131.167 4.161 Yes   

ECMW13 vs ECMW22 114.417 3.629 No   

ECMW13 vs ECMW21 113.129 3.510 Do Not Test   

ECMW13 vs ECMW19 112.856 3.501 Do Not Test   

ECMW13 vs ECMW18 108.199 3.500 Do Not Test   

ECMW13 vs ECMW15 89.917 2.852 Do Not Test   

ECMW13 vs ECMW5 88.542 2.809 Do Not Test   



ECMW13 vs ECMW17 77.917 2.472 Do Not Test   

ECMW13 vs CNTL 71.972 2.796 Do Not Test   

ECMW13 vs ECMW6 66.083 2.175 Do Not Test   

ECMW13 vs ECMW16 44.958 1.426 Do Not Test   

ECMW13 vs ECMW10 4.000 0.127 Do Not Test   

ECMW10 vs ECMW20 127.167 4.034 Yes   

ECMW10 vs ECMW22 110.417 3.502 Do Not Test   

ECMW10 vs ECMW21 109.129 3.386 Do Not Test   

ECMW10 vs ECMW19 108.856 3.377 Do Not Test   

ECMW10 vs ECMW18 104.199 3.371 Do Not Test   

ECMW10 vs ECMW15 85.917 2.725 Do Not Test   

ECMW10 vs ECMW5 84.542 2.682 Do Not Test   

ECMW10 vs ECMW17 73.917 2.345 Do Not Test   

ECMW10 vs CNTL 67.972 2.641 Do Not Test   

ECMW10 vs ECMW6 62.083 2.044 Do Not Test   

ECMW10 vs ECMW16 40.958 1.299 Do Not Test   

ECMW16 vs ECMW20 86.208 2.735 No   

ECMW16 vs ECMW22 69.458 2.203 Do Not Test   

ECMW16 vs ECMW21 68.170 2.115 Do Not Test   

ECMW16 vs ECMW19 67.898 2.106 Do Not Test   

ECMW16 vs ECMW18 63.240 2.046 Do Not Test   

ECMW16 vs ECMW15 44.958 1.426 Do Not Test   

ECMW16 vs ECMW5 43.583 1.382 Do Not Test   

ECMW16 vs ECMW17 32.958 1.045 Do Not Test   

ECMW16 vs CNTL 27.014 1.049 Do Not Test   

ECMW16 vs ECMW6 21.125 0.695 Do Not Test   

ECMW6 vs ECMW20 65.083 2.142 Do Not Test   

ECMW6 vs ECMW22 48.333 1.591 Do Not Test   

ECMW6 vs ECMW21 47.045 1.512 Do Not Test   

ECMW6 vs ECMW19 46.773 1.503 Do Not Test   

ECMW6 vs ECMW18 42.115 1.416 Do Not Test   

ECMW6 vs ECMW15 23.833 0.785 Do Not Test   

ECMW6 vs ECMW5 22.458 0.739 Do Not Test   

ECMW6 vs ECMW17 11.833 0.390 Do Not Test   

ECMW6 vs CNTL 5.889 0.242 Do Not Test   

CNTL vs ECMW20 59.194 2.300 Do Not Test   

CNTL vs ECMW22 42.444 1.649 Do Not Test   

CNTL vs ECMW21 41.157 1.547 Do Not Test   

CNTL vs ECMW19 40.884 1.537 Do Not Test   

CNTL vs ECMW18 36.226 1.450 Do Not Test   

CNTL vs ECMW15 17.944 0.697 Do Not Test   

CNTL vs ECMW5 16.569 0.644 Do Not Test   

CNTL vs ECMW17 5.944 0.231 Do Not Test   

ECMW17 vs ECMW20 53.250 1.689 Do Not Test   

ECMW17 vs ECMW22 36.500 1.158 Do Not Test   

ECMW17 vs ECMW21 35.212 1.092 Do Not Test   

ECMW17 vs ECMW19 34.939 1.084 Do Not Test   

ECMW17 vs ECMW18 30.282 0.980 Do Not Test   

ECMW17 vs ECMW15 12.000 0.381 Do Not Test   

ECMW17 vs ECMW5 10.625 0.337 Do Not Test   

ECMW5 vs ECMW20 42.625 1.352 Do Not Test   

ECMW5 vs ECMW22 25.875 0.821 Do Not Test   

ECMW5 vs ECMW21 24.587 0.763 Do Not Test   

ECMW5 vs ECMW19 24.314 0.754 Do Not Test   

ECMW5 vs ECMW18 19.657 0.636 Do Not Test   

ECMW5 vs ECMW15 1.375 0.0436 Do Not Test   



ECMW15 vs ECMW20 41.250 1.308 Do Not Test   

ECMW15 vs ECMW22 24.500 0.777 Do Not Test   

ECMW15 vs ECMW21 23.212 0.720 Do Not Test   

ECMW15 vs ECMW19 22.939 0.712 Do Not Test   

ECMW15 vs ECMW18 18.282 0.591 Do Not Test   

ECMW18 vs ECMW20 22.968 0.743 Do Not Test   

ECMW18 vs ECMW22 6.218 0.201 Do Not Test   

ECMW18 vs ECMW21 4.930 0.156 Do Not Test   

ECMW18 vs ECMW19 4.657 0.147 Do Not Test   

ECMW19 vs ECMW20 18.311 0.568 Do Not Test   

ECMW19 vs ECMW22 1.561 0.0484 Do Not Test   

ECMW19 vs ECMW21 0.273 0.00828 Do Not Test   

ECMW21 vs ECMW20 18.038 0.560 Do Not Test   

ECMW21 vs ECMW22 1.288 0.0400 Do Not Test   

ECMW22 vs ECMW20 16.750 0.531 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Total Vanadium 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:08:28 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Vanadium (Total) (mg/L)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:08:28 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 38 0.0200 0.0200 0.0200  

ECMW6 52 40 0.0200 0.0200 0.0200  

ECMW7 52 40 0.0200 0.0200 0.0200  

ECMW8 51 39 0.0200 0.0200 0.0200  

ECMW1051 39 0.0200 0.0200 0.0200  

ECMW1150 38 0.0200 0.0200 0.0200  

ECMW1247 35 0.0200 0.0200 0.0200  

ECMW1350 38 0.0200 0.0200 0.0200  

ECMW1450 38 0.0200 0.0200 0.0200  

ECMW1549 36 0.0200 0.0200 0.0200  

ECMW1649 37 0.0200 0.0200 0.0200  

ECMW1750 38 0.0200 0.0200 0.0200  

ECMW1849 37 0.0425 0.0200 0.0500  

CNTL 144 108 0.0200 0.0200 0.0200  

ECMW4 50 38 0.0200 0.0200 0.0200  

ECMW9 49 37 0.0200 0.0200 0.0200  

ECMW1940 28 0.0200 0.0200 0.0200  

ECMW2040 28 0.0200 0.0200 0.0200  

ECMW2140 28 0.0200 0.0200 0.0200  

ECMW2240 28 0.0200 0.0200 0.0200  

 

H = 154.600 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW14 88.167 2.818 No   

ECMW18 vs ECMW13 88.167 2.818 Do Not Test   

ECMW18 vs ECMW12 88.167 2.818 Do Not Test   

ECMW18 vs ECMW5 88.167 2.818 Do Not Test   

ECMW18 vs ECMW6 88.167 2.818 Do Not Test   

ECMW18 vs ECMW10 88.167 2.818 Do Not Test   

ECMW18 vs ECMW8 88.167 2.818 Do Not Test   



ECMW18 vs ECMW7 88.167 2.818 Do Not Test   

ECMW18 vs ECMW11 88.167 2.818 Do Not Test   

ECMW18 vs ECMW22 88.167 2.818 Do Not Test   

ECMW18 vs ECMW20 88.167 2.818 Do Not Test   

ECMW18 vs ECMW19 88.167 2.818 Do Not Test   

ECMW18 vs ECMW15 88.167 2.874 Do Not Test   

ECMW18 vs ECMW4 88.167 2.818 Do Not Test   

ECMW18 vs ECMW16 88.167 2.818 Do Not Test   

ECMW18 vs CNTL 88.167 3.451 Do Not Test   

ECMW18 vs ECMW17 88.167 2.818 Do Not Test   

ECMW18 vs ECMW9 88.167 2.818 Do Not Test   

ECMW18 vs ECMW21 76.958 2.460 Do Not Test   

ECMW21 vs ECMW14 11.208 0.358 Do Not Test   

ECMW21 vs ECMW13 11.208 0.358 Do Not Test   

ECMW21 vs ECMW12 11.208 0.358 Do Not Test   

ECMW21 vs ECMW5 11.208 0.358 Do Not Test   

ECMW21 vs ECMW6 11.208 0.358 Do Not Test   

ECMW21 vs ECMW10 11.208 0.358 Do Not Test   

ECMW21 vs ECMW8 11.208 0.358 Do Not Test   

ECMW21 vs ECMW7 11.208 0.358 Do Not Test   

ECMW21 vs ECMW11 11.208 0.358 Do Not Test   

ECMW21 vs ECMW22 11.208 0.358 Do Not Test   

ECMW21 vs ECMW20 11.208 0.358 Do Not Test   

ECMW21 vs ECMW19 11.208 0.358 Do Not Test   

ECMW21 vs ECMW15 11.208 0.365 Do Not Test   

ECMW21 vs ECMW4 11.208 0.358 Do Not Test   

ECMW21 vs ECMW16 11.208 0.358 Do Not Test   

ECMW21 vs CNTL 11.208 0.439 Do Not Test   

ECMW21 vs ECMW17 11.208 0.358 Do Not Test   

ECMW21 vs ECMW9 11.208 0.358 Do Not Test   

ECMW9 vs ECMW14 0.000 0.000 Do Not Test   

ECMW9 vs ECMW13 0.000 0.000 Do Not Test   

ECMW9 vs ECMW12 0.000 0.000 Do Not Test   

ECMW9 vs ECMW5 0.000 0.000 Do Not Test   

ECMW9 vs ECMW6 0.000 0.000 Do Not Test   

ECMW9 vs ECMW10 0.000 0.000 Do Not Test   

ECMW9 vs ECMW8 0.000 0.000 Do Not Test   

ECMW9 vs ECMW7 0.000 0.000 Do Not Test   

ECMW9 vs ECMW11 0.000 0.000 Do Not Test   

ECMW9 vs ECMW22 0.000 0.000 Do Not Test   

ECMW9 vs ECMW20 0.000 0.000 Do Not Test   

ECMW9 vs ECMW19 0.000 0.000 Do Not Test   

ECMW9 vs ECMW15 0.000 0.000 Do Not Test   

ECMW9 vs ECMW4 0.000 0.000 Do Not Test   

ECMW9 vs ECMW16 0.000 0.000 Do Not Test   

ECMW9 vs CNTL 0.000 0.000 Do Not Test   

ECMW9 vs ECMW17 0.000 0.000 Do Not Test   

ECMW17 vs ECMW14 0.000 0.000 Do Not Test   

ECMW17 vs ECMW13 0.000 0.000 Do Not Test   

ECMW17 vs ECMW12 0.000 0.000 Do Not Test   

ECMW17 vs ECMW5 0.000 0.000 Do Not Test   

ECMW17 vs ECMW6 0.000 0.000 Do Not Test   

ECMW17 vs ECMW10 0.000 0.000 Do Not Test   

ECMW17 vs ECMW8 0.000 0.000 Do Not Test   

ECMW17 vs ECMW7 0.000 0.000 Do Not Test   

ECMW17 vs ECMW11 0.000 0.000 Do Not Test   



ECMW17 vs ECMW22 0.000 0.000 Do Not Test   

ECMW17 vs ECMW20 0.000 0.000 Do Not Test   

ECMW17 vs ECMW19 0.000 0.000 Do Not Test   

ECMW17 vs ECMW15 0.000 0.000 Do Not Test   

ECMW17 vs ECMW4 0.000 0.000 Do Not Test   

ECMW17 vs ECMW16 0.000 0.000 Do Not Test   

ECMW17 vs CNTL 0.000 0.000 Do Not Test   

CNTL vs ECMW14 0.000 0.000 Do Not Test   

CNTL vs ECMW13 0.000 0.000 Do Not Test   

CNTL vs ECMW12 0.000 0.000 Do Not Test   

CNTL vs ECMW5 0.000 0.000 Do Not Test   

CNTL vs ECMW6 0.000 0.000 Do Not Test   

CNTL vs ECMW10 0.000 0.000 Do Not Test   

CNTL vs ECMW8 0.000 0.000 Do Not Test   

CNTL vs ECMW7 0.000 0.000 Do Not Test   

CNTL vs ECMW11 0.000 0.000 Do Not Test   

CNTL vs ECMW22 0.000 0.000 Do Not Test   

CNTL vs ECMW20 0.000 0.000 Do Not Test   

CNTL vs ECMW19 0.000 0.000 Do Not Test   

CNTL vs ECMW15 0.000 0.000 Do Not Test   

CNTL vs ECMW4 0.000 0.000 Do Not Test   

CNTL vs ECMW16 0.000 0.000 Do Not Test   

ECMW16 vs ECMW14 0.000 0.000 Do Not Test   

ECMW16 vs ECMW13 0.000 0.000 Do Not Test   

ECMW16 vs ECMW12 0.000 0.000 Do Not Test   

ECMW16 vs ECMW5 0.000 0.000 Do Not Test   

ECMW16 vs ECMW6 0.000 0.000 Do Not Test   

ECMW16 vs ECMW10 0.000 0.000 Do Not Test   

ECMW16 vs ECMW8 0.000 0.000 Do Not Test   

ECMW16 vs ECMW7 0.000 0.000 Do Not Test   

ECMW16 vs ECMW11 0.000 0.000 Do Not Test   

ECMW16 vs ECMW22 0.000 0.000 Do Not Test   

ECMW16 vs ECMW20 0.000 0.000 Do Not Test   

ECMW16 vs ECMW19 0.000 0.000 Do Not Test   

ECMW16 vs ECMW15 0.000 0.000 Do Not Test   

ECMW16 vs ECMW4 0.000 0.000 Do Not Test   

ECMW4 vs ECMW14 0.000 0.000 Do Not Test   

ECMW4 vs ECMW13 0.000 0.000 Do Not Test   

ECMW4 vs ECMW12 0.000 0.000 Do Not Test   

ECMW4 vs ECMW5 0.000 0.000 Do Not Test   

ECMW4 vs ECMW6 0.000 0.000 Do Not Test   

ECMW4 vs ECMW10 0.000 0.000 Do Not Test   

ECMW4 vs ECMW8 0.000 0.000 Do Not Test   

ECMW4 vs ECMW7 0.000 0.000 Do Not Test   

ECMW4 vs ECMW11 0.000 0.000 Do Not Test   

ECMW4 vs ECMW22 0.000 0.000 Do Not Test   

ECMW4 vs ECMW20 0.000 0.000 Do Not Test   

ECMW4 vs ECMW19 0.000 0.000 Do Not Test   

ECMW4 vs ECMW15 0.000 0.000 Do Not Test   

ECMW15 vs ECMW14 0.000 0.000 Do Not Test   

ECMW15 vs ECMW13 0.000 0.000 Do Not Test   

ECMW15 vs ECMW12 0.000 0.000 Do Not Test   

ECMW15 vs ECMW5 0.000 0.000 Do Not Test   

ECMW15 vs ECMW6 0.000 0.000 Do Not Test   

ECMW15 vs ECMW10 0.000 0.000 Do Not Test   

ECMW15 vs ECMW8 0.000 0.000 Do Not Test   



ECMW15 vs ECMW7 0.000 0.000 Do Not Test   

ECMW15 vs ECMW11 0.000 0.000 Do Not Test   

ECMW15 vs ECMW22 0.000 0.000 Do Not Test   

ECMW15 vs ECMW20 0.000 0.000 Do Not Test   

ECMW15 vs ECMW19 0.000 0.000 Do Not Test   

ECMW19 vs ECMW14 0.000 0.000 Do Not Test   

ECMW19 vs ECMW13 0.000 0.000 Do Not Test   

ECMW19 vs ECMW12 0.000 0.000 Do Not Test   

ECMW19 vs ECMW5 0.000 0.000 Do Not Test   

ECMW19 vs ECMW6 0.000 0.000 Do Not Test   

ECMW19 vs ECMW10 0.000 0.000 Do Not Test   

ECMW19 vs ECMW8 0.000 0.000 Do Not Test   

ECMW19 vs ECMW7 0.000 0.000 Do Not Test   

ECMW19 vs ECMW11 0.000 0.000 Do Not Test   

ECMW19 vs ECMW22 0.000 0.000 Do Not Test   

ECMW19 vs ECMW20 0.000 0.000 Do Not Test   

ECMW20 vs ECMW14 0.000 0.000 Do Not Test   

ECMW20 vs ECMW13 0.000 0.000 Do Not Test   

ECMW20 vs ECMW12 0.000 0.000 Do Not Test   

ECMW20 vs ECMW5 0.000 0.000 Do Not Test   

ECMW20 vs ECMW6 0.000 0.000 Do Not Test   

ECMW20 vs ECMW10 0.000 0.000 Do Not Test   

ECMW20 vs ECMW8 0.000 0.000 Do Not Test   

ECMW20 vs ECMW7 0.000 0.000 Do Not Test   

ECMW20 vs ECMW11 0.000 0.000 Do Not Test   

ECMW20 vs ECMW22 0.000 0.000 Do Not Test   

ECMW22 vs ECMW14 0.000 0.000 Do Not Test   

ECMW22 vs ECMW13 0.000 0.000 Do Not Test   

ECMW22 vs ECMW12 0.000 0.000 Do Not Test   

ECMW22 vs ECMW5 0.000 0.000 Do Not Test   

ECMW22 vs ECMW6 0.000 0.000 Do Not Test   

ECMW22 vs ECMW10 0.000 0.000 Do Not Test   

ECMW22 vs ECMW8 0.000 0.000 Do Not Test   

ECMW22 vs ECMW7 0.000 0.000 Do Not Test   

ECMW22 vs ECMW11 0.000 0.000 Do Not Test   

ECMW11 vs ECMW14 0.000 0.000 Do Not Test   

ECMW11 vs ECMW13 0.000 0.000 Do Not Test   

ECMW11 vs ECMW12 0.000 0.000 Do Not Test   

ECMW11 vs ECMW5 0.000 0.000 Do Not Test   

ECMW11 vs ECMW6 0.000 0.000 Do Not Test   

ECMW11 vs ECMW10 0.000 0.000 Do Not Test   

ECMW11 vs ECMW8 0.000 0.000 Do Not Test   

ECMW11 vs ECMW7 0.000 0.000 Do Not Test   

ECMW7 vs ECMW14 0.000 0.000 Do Not Test   

ECMW7 vs ECMW13 0.000 0.000 Do Not Test   

ECMW7 vs ECMW12 0.000 0.000 Do Not Test   

ECMW7 vs ECMW5 0.000 0.000 Do Not Test   

ECMW7 vs ECMW6 0.000 0.000 Do Not Test   

ECMW7 vs ECMW10 0.000 0.000 Do Not Test   

ECMW7 vs ECMW8 0.000 0.000 Do Not Test   

ECMW8 vs ECMW14 0.000 0.000 Do Not Test   

ECMW8 vs ECMW13 0.000 0.000 Do Not Test   

ECMW8 vs ECMW12 0.000 0.000 Do Not Test   

ECMW8 vs ECMW5 0.000 0.000 Do Not Test   

ECMW8 vs ECMW6 0.000 0.000 Do Not Test   

ECMW8 vs ECMW10 0.000 0.000 Do Not Test   



ECMW10 vs ECMW14 0.000 0.000 Do Not Test   

ECMW10 vs ECMW13 0.000 0.000 Do Not Test   

ECMW10 vs ECMW12 0.000 0.000 Do Not Test   

ECMW10 vs ECMW5 0.000 0.000 Do Not Test   

ECMW10 vs ECMW6 0.000 0.000 Do Not Test   

ECMW6 vs ECMW14 0.000 0.000 Do Not Test   

ECMW6 vs ECMW13 0.000 0.000 Do Not Test   

ECMW6 vs ECMW12 0.000 0.000 Do Not Test   

ECMW6 vs ECMW5 0.000 0.000 Do Not Test   

ECMW5 vs ECMW14 0.000 0.000 Do Not Test   

ECMW5 vs ECMW13 0.000 0.000 Do Not Test   

ECMW5 vs ECMW12 0.000 0.000 Do Not Test   

ECMW12 vs ECMW14 0.000 0.000 Do Not Test   

ECMW12 vs ECMW13 0.000 0.000 Do Not Test   

ECMW13 vs ECMW14 0.000 0.000 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Turbidity 

One Way Analysis of Variance Wednesday, November 03, 2021, 10:08:39 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Dependent Variable: Turbidity (ntu)  

 

Normality Test (Shapiro-Wilk) Failed (P < 0.050) 

 

 

Test execution ended by user request, ANOVA on Ranks begun 

 

Kruskal-Wallis One Way Analysis of Variance on RanksWednesday, November 03, 2021, 10:08:39 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Group N  Missing  Median    25%      75%     

ECMW5 50 44 1.440 0.335 10.738  

ECMW6 52 46 1.855 1.188 4.337  

ECMW7 52 46 1.270 0.828 3.175  

ECMW8 51 45 1.340 0.490 4.793  

ECMW1051 44 0.960 0.770 1.080  

ECMW1150 45 1.720 0.745 2.570  

ECMW1247 41 10.035 2.818 53.700  

ECMW1350 44 4.075 2.415 5.583  

ECMW1450 44 0.640 0.403 1.340  

ECMW1549 43 0.900 0.578 1.848  

ECMW1649 43 1.480 1.343 1.898  

ECMW1750 44 1.925 1.255 2.453  

ECMW1849 43 340.500 308.750 360.500  

CNTL 144 126 3.155 1.803 5.558  

ECMW4 50 43 1.350 0.740 1.500  

ECMW9 49 43 2.295 1.627 4.297  

ECMW1940 34 5.075 1.693 12.095  

ECMW2040 34 75.550 50.300 94.475  

ECMW2140 34 6.640 4.248 36.125  

ECMW2240 34 3.095 1.835 6.577  

 

H = 74.495 with 19 degrees of freedom.  (P = <0.001) 

 

The differences in the median values among the treatment groups are greater than would be expected by chance; 

there is a statistically significant difference  (P = <0.001) 

 

To isolate the group or groups that differ from the others use a multiple comparison procedure. 

 

 

All Pairwise Multiple Comparison Procedures (Dunn's Method) : 

 

Comparison Diff of Ranks Q P<0.05   

ECMW18 vs ECMW14 112.833 5.071 Yes   

ECMW18 vs ECMW15 99.833 4.487 Yes   

ECMW18 vs ECMW10 95.643 4.461 Yes   

ECMW18 vs ECMW4 93.786 4.374 Yes   

ECMW18 vs ECMW7 84.833 3.813 Yes   

ECMW18 vs ECMW11 84.400 3.617 No   

ECMW18 vs ECMW8 84.083 3.779 Do Not Test   



ECMW18 vs ECMW16 81.333 3.655 Do Not Test   

ECMW18 vs ECMW5 79.167 3.558 Do Not Test   

ECMW18 vs ECMW17 73.333 3.296 Do Not Test   

ECMW18 vs ECMW6 71.333 3.206 Do Not Test   

ECMW18 vs ECMW9 61.917 2.783 Do Not Test   

ECMW18 vs ECMW22 53.500 2.405 Do Not Test   

ECMW18 vs CNTL 51.028 2.809 Do Not Test   

ECMW18 vs ECMW19 47.500 2.135 Do Not Test   

ECMW18 vs ECMW13 44.500 2.000 Do Not Test   

ECMW18 vs ECMW12 31.667 1.423 Do Not Test   

ECMW18 vs ECMW21 28.500 1.281 Do Not Test   

ECMW18 vs ECMW20 8.833 0.397 Do Not Test   

ECMW20 vs ECMW14 104.000 4.674 Yes   

ECMW20 vs ECMW15 91.000 4.090 Yes   

ECMW20 vs ECMW10 86.810 4.049 Yes   

ECMW20 vs ECMW4 84.952 3.962 Yes   

ECMW20 vs ECMW7 76.000 3.416 No   

ECMW20 vs ECMW11 75.567 3.238 Do Not Test   

ECMW20 vs ECMW8 75.250 3.382 Do Not Test   

ECMW20 vs ECMW16 72.500 3.258 Do Not Test   

ECMW20 vs ECMW5 70.333 3.161 Do Not Test   

ECMW20 vs ECMW17 64.500 2.899 Do Not Test   

ECMW20 vs ECMW6 62.500 2.809 Do Not Test   

ECMW20 vs ECMW9 53.083 2.386 Do Not Test   

ECMW20 vs ECMW22 44.667 2.008 Do Not Test   

ECMW20 vs CNTL 42.194 2.323 Do Not Test   

ECMW20 vs ECMW19 38.667 1.738 Do Not Test   

ECMW20 vs ECMW13 35.667 1.603 Do Not Test   

ECMW20 vs ECMW12 22.833 1.026 Do Not Test   

ECMW20 vs ECMW21 19.667 0.884 Do Not Test   

ECMW21 vs ECMW14 84.333 3.790 Yes   

ECMW21 vs ECMW15 71.333 3.206 No   

ECMW21 vs ECMW10 67.143 3.132 Do Not Test   

ECMW21 vs ECMW4 65.286 3.045 Do Not Test   

ECMW21 vs ECMW7 56.333 2.532 Do Not Test   

ECMW21 vs ECMW11 55.900 2.395 Do Not Test   

ECMW21 vs ECMW8 55.583 2.498 Do Not Test   

ECMW21 vs ECMW16 52.833 2.375 Do Not Test   

ECMW21 vs ECMW5 50.667 2.277 Do Not Test   

ECMW21 vs ECMW17 44.833 2.015 Do Not Test   

ECMW21 vs ECMW6 42.833 1.925 Do Not Test   

ECMW21 vs ECMW9 33.417 1.502 Do Not Test   

ECMW21 vs ECMW22 25.000 1.124 Do Not Test   

ECMW21 vs CNTL 22.528 1.240 Do Not Test   

ECMW21 vs ECMW19 19.000 0.854 Do Not Test   

ECMW21 vs ECMW13 16.000 0.719 Do Not Test   

ECMW21 vs ECMW12 3.167 0.142 Do Not Test   

ECMW12 vs ECMW14 81.167 3.648 No   

ECMW12 vs ECMW15 68.167 3.064 Do Not Test   

ECMW12 vs ECMW10 63.976 2.984 Do Not Test   

ECMW12 vs ECMW4 62.119 2.897 Do Not Test   

ECMW12 vs ECMW7 53.167 2.390 Do Not Test   

ECMW12 vs ECMW11 52.733 2.260 Do Not Test   

ECMW12 vs ECMW8 52.417 2.356 Do Not Test   

ECMW12 vs ECMW16 49.667 2.232 Do Not Test   

ECMW12 vs ECMW5 47.500 2.135 Do Not Test   



ECMW12 vs ECMW17 41.667 1.873 Do Not Test   

ECMW12 vs ECMW6 39.667 1.783 Do Not Test   

ECMW12 vs ECMW9 30.250 1.360 Do Not Test   

ECMW12 vs ECMW22 21.833 0.981 Do Not Test   

ECMW12 vs CNTL 19.361 1.066 Do Not Test   

ECMW12 vs ECMW19 15.833 0.712 Do Not Test   

ECMW12 vs ECMW13 12.833 0.577 Do Not Test   

ECMW13 vs ECMW14 68.333 3.071 Do Not Test   

ECMW13 vs ECMW15 55.333 2.487 Do Not Test   

ECMW13 vs ECMW10 51.143 2.385 Do Not Test   

ECMW13 vs ECMW4 49.286 2.299 Do Not Test   

ECMW13 vs ECMW7 40.333 1.813 Do Not Test   

ECMW13 vs ECMW11 39.900 1.710 Do Not Test   

ECMW13 vs ECMW8 39.583 1.779 Do Not Test   

ECMW13 vs ECMW16 36.833 1.655 Do Not Test   

ECMW13 vs ECMW5 34.667 1.558 Do Not Test   

ECMW13 vs ECMW17 28.833 1.296 Do Not Test   

ECMW13 vs ECMW6 26.833 1.206 Do Not Test   

ECMW13 vs ECMW9 17.417 0.783 Do Not Test   

ECMW13 vs ECMW22 9.000 0.404 Do Not Test   

ECMW13 vs CNTL 6.528 0.359 Do Not Test   

ECMW13 vs ECMW19 3.000 0.135 Do Not Test   

ECMW19 vs ECMW14 65.333 2.936 Do Not Test   

ECMW19 vs ECMW15 52.333 2.352 Do Not Test   

ECMW19 vs ECMW10 48.143 2.245 Do Not Test   

ECMW19 vs ECMW4 46.286 2.159 Do Not Test   

ECMW19 vs ECMW7 37.333 1.678 Do Not Test   

ECMW19 vs ECMW11 36.900 1.581 Do Not Test   

ECMW19 vs ECMW8 36.583 1.644 Do Not Test   

ECMW19 vs ECMW16 33.833 1.521 Do Not Test   

ECMW19 vs ECMW5 31.667 1.423 Do Not Test   

ECMW19 vs ECMW17 25.833 1.161 Do Not Test   

ECMW19 vs ECMW6 23.833 1.071 Do Not Test   

ECMW19 vs ECMW9 14.417 0.648 Do Not Test   

ECMW19 vs ECMW22 6.000 0.270 Do Not Test   

ECMW19 vs CNTL 3.528 0.194 Do Not Test   

CNTL vs ECMW14 61.806 3.402 Do Not Test   

CNTL vs ECMW15 48.806 2.687 Do Not Test   

CNTL vs ECMW10 44.615 2.599 Do Not Test   

CNTL vs ECMW4 42.758 2.491 Do Not Test   

CNTL vs ECMW7 33.806 1.861 Do Not Test   

CNTL vs ECMW11 33.372 1.713 Do Not Test   

CNTL vs ECMW8 33.056 1.820 Do Not Test   

CNTL vs ECMW16 30.306 1.668 Do Not Test   

CNTL vs ECMW5 28.139 1.549 Do Not Test   

CNTL vs ECMW17 22.306 1.228 Do Not Test   

CNTL vs ECMW6 20.306 1.118 Do Not Test   

CNTL vs ECMW9 10.889 0.599 Do Not Test   

CNTL vs ECMW22 2.472 0.136 Do Not Test   

ECMW22 vs ECMW14 59.333 2.667 Do Not Test   

ECMW22 vs ECMW15 46.333 2.082 Do Not Test   

ECMW22 vs ECMW10 42.143 1.966 Do Not Test   

ECMW22 vs ECMW4 40.286 1.879 Do Not Test   

ECMW22 vs ECMW7 31.333 1.408 Do Not Test   

ECMW22 vs ECMW11 30.900 1.324 Do Not Test   

ECMW22 vs ECMW8 30.583 1.375 Do Not Test   



ECMW22 vs ECMW16 27.833 1.251 Do Not Test   

ECMW22 vs ECMW5 25.667 1.154 Do Not Test   

ECMW22 vs ECMW17 19.833 0.891 Do Not Test   

ECMW22 vs ECMW6 17.833 0.802 Do Not Test   

ECMW22 vs ECMW9 8.417 0.378 Do Not Test   

ECMW9 vs ECMW14 50.917 2.288 Do Not Test   

ECMW9 vs ECMW15 37.917 1.704 Do Not Test   

ECMW9 vs ECMW10 33.726 1.573 Do Not Test   

ECMW9 vs ECMW4 31.869 1.486 Do Not Test   

ECMW9 vs ECMW7 22.917 1.030 Do Not Test   

ECMW9 vs ECMW11 22.483 0.963 Do Not Test   

ECMW9 vs ECMW8 22.167 0.996 Do Not Test   

ECMW9 vs ECMW16 19.417 0.873 Do Not Test   

ECMW9 vs ECMW5 17.250 0.775 Do Not Test   

ECMW9 vs ECMW17 11.417 0.513 Do Not Test   

ECMW9 vs ECMW6 9.417 0.423 Do Not Test   

ECMW6 vs ECMW14 41.500 1.865 Do Not Test   

ECMW6 vs ECMW15 28.500 1.281 Do Not Test   

ECMW6 vs ECMW10 24.310 1.134 Do Not Test   

ECMW6 vs ECMW4 22.452 1.047 Do Not Test   

ECMW6 vs ECMW7 13.500 0.607 Do Not Test   

ECMW6 vs ECMW11 13.067 0.560 Do Not Test   

ECMW6 vs ECMW8 12.750 0.573 Do Not Test   

ECMW6 vs ECMW16 10.000 0.449 Do Not Test   

ECMW6 vs ECMW5 7.833 0.352 Do Not Test   

ECMW6 vs ECMW17 2.000 0.0899 Do Not Test   

ECMW17 vs ECMW14 39.500 1.775 Do Not Test   

ECMW17 vs ECMW15 26.500 1.191 Do Not Test   

ECMW17 vs ECMW10 22.310 1.041 Do Not Test   

ECMW17 vs ECMW4 20.452 0.954 Do Not Test   

ECMW17 vs ECMW7 11.500 0.517 Do Not Test   

ECMW17 vs ECMW11 11.067 0.474 Do Not Test   

ECMW17 vs ECMW8 10.750 0.483 Do Not Test   

ECMW17 vs ECMW16 8.000 0.360 Do Not Test   

ECMW17 vs ECMW5 5.833 0.262 Do Not Test   

ECMW5 vs ECMW14 33.667 1.513 Do Not Test   

ECMW5 vs ECMW15 20.667 0.929 Do Not Test   

ECMW5 vs ECMW10 16.476 0.768 Do Not Test   

ECMW5 vs ECMW4 14.619 0.682 Do Not Test   

ECMW5 vs ECMW7 5.667 0.255 Do Not Test   

ECMW5 vs ECMW11 5.233 0.224 Do Not Test   

ECMW5 vs ECMW8 4.917 0.221 Do Not Test   

ECMW5 vs ECMW16 2.167 0.0974 Do Not Test   

ECMW16 vs ECMW14 31.500 1.416 Do Not Test   

ECMW16 vs ECMW15 18.500 0.831 Do Not Test   

ECMW16 vs ECMW10 14.310 0.667 Do Not Test   

ECMW16 vs ECMW4 12.452 0.581 Do Not Test   

ECMW16 vs ECMW7 3.500 0.157 Do Not Test   

ECMW16 vs ECMW11 3.067 0.131 Do Not Test   

ECMW16 vs ECMW8 2.750 0.124 Do Not Test   

ECMW8 vs ECMW14 28.750 1.292 Do Not Test   

ECMW8 vs ECMW15 15.750 0.708 Do Not Test   

ECMW8 vs ECMW10 11.560 0.539 Do Not Test   

ECMW8 vs ECMW4 9.702 0.453 Do Not Test   

ECMW8 vs ECMW7 0.750 0.0337 Do Not Test   

ECMW8 vs ECMW11 0.317 0.0136 Do Not Test   



ECMW11 vs ECMW14 28.433 1.218 Do Not Test   

ECMW11 vs ECMW15 15.433 0.661 Do Not Test   

ECMW11 vs ECMW10 11.243 0.498 Do Not Test   

ECMW11 vs ECMW4 9.386 0.416 Do Not Test   

ECMW11 vs ECMW7 0.433 0.0186 Do Not Test   

ECMW7 vs ECMW14 28.000 1.258 Do Not Test   

ECMW7 vs ECMW15 15.000 0.674 Do Not Test   

ECMW7 vs ECMW10 10.810 0.504 Do Not Test   

ECMW7 vs ECMW4 8.952 0.418 Do Not Test   

ECMW4 vs ECMW14 19.048 0.888 Do Not Test   

ECMW4 vs ECMW15 6.048 0.282 Do Not Test   

ECMW4 vs ECMW10 1.857 0.0902 Do Not Test   

ECMW10 vs ECMW14 17.190 0.802 Do Not Test   

ECMW10 vs ECMW15 4.190 0.195 Do Not Test   

ECMW15 vs ECMW14 13.000 0.584 Do Not Test   

 

 

Note: The multiple comparisons on ranks do not include an adjustment for ties. 

 

 

  



Linear Regression Wednesday, November 03, 2021, 3:18:26 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39760.744 + (0.914 * 6 Ammonia-N (mg/L))  

 

N  = 51  Missing Observations = 64  

 

R = 0.579 Rsqr = 0.335 Adj Rsqr = 0.321 

 

Standard Error of Estimate = 1819.080  

 

  Coefficient Std. Error t   P     

Constant 39760.744 291.895 136.216 <0.001    

6 Ammonia-N (mg/L) 0.914 0.184 4.966 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 81600644.382 81600644.382 24.660 <0.001  

Residual 49 162143567.775 3309052.404    

Total 50 243744212.157 4874884.243    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.016) 

 

Constant Variance Test: Passed (P = 0.269) 

 

Power of performed test with alpha = 0.050: 0.996 

  



 
Linear Regression Wednesday, November 03, 2021, 3:18:33 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40026.231 + (0.790 * 7 Ammonia-N (mg/L))  

 

N  = 51  Missing Observations = 64  

 

R = 0.418 Rsqr = 0.174 Adj Rsqr = 0.158 

 

Standard Error of Estimate = 2026.448  

 

  Coefficient Std. Error t   P     

Constant 40026.231 315.303 126.945 <0.001    

7 Ammonia-N (mg/L) 0.790 0.245 3.218 0.002    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 42531904.750 42531904.750 10.357 0.002  

Residual 49 201218081.172 4106491.452    

Total 50 243749985.922 4874999.718    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.022) 

 

Constant Variance Test: Passed (P = 0.059) 

 

Power of performed test with alpha = 0.050: 0.869 

  



Linear Regression Wednesday, November 03, 2021, 3:18:40 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39925.316 + (1.167 * 8 Ammonia-N (mg/L))  

 

N  = 50  Missing Observations = 65  

 

R = 0.510 Rsqr = 0.260 Adj Rsqr = 0.245 

 

Standard Error of Estimate = 1908.338  

 

  Coefficient Std. Error t   P     

Constant 39925.316 313.390 127.398 <0.001    

8 Ammonia-N (mg/L) 1.167 0.284 4.111 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 61538522.056 61538522.056 16.898 <0.001  

Residual 48 174804157.324 3641753.278    

Total 49 236342679.380 4823319.987    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.121) 

 

Constant Variance Test: Passed (P = 0.095) 

 

Power of performed test with alpha = 0.050: 0.971 

  



Linear Regression Wednesday, November 03, 2021, 3:18:47 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40904.346 - (34.007 * 11 Ammonia-N (mg/L))  

 

N  = 48  Missing Observations = 67  

 

R = 0.163 Rsqr = 0.0265 Adj Rsqr = 0.00534 

 

Standard Error of Estimate = 2224.472  

 

  Coefficient Std. Error t   P     

Constant 40904.346 518.442 78.899 <0.001    

11 Ammonia-N (mg/L) -34.007 30.387 -1.119 0.269    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 6197700.520 6197700.520 1.252 0.269  

Residual 46 227620673.396 4948275.509    

Total 47 233818373.917 4974859.020    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.017) 

 

Constant Variance Test: Passed (P = 0.087) 

 

Power of performed test with alpha = 0.050: 0.195 

 

The power of the performed test (0.195) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:18:55 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39314.533 + (336.354 * 12 Ammonia-N (mg/L))  

 

N  = 33  Missing Observations = 82  

 

R = 0.238 Rsqr = 0.0568 Adj Rsqr = 0.0264 

 

Standard Error of Estimate = 2337.363  

 

  Coefficient Std. Error t   P     

Constant 39314.533 684.192 57.461 <0.001    

12 Ammonia-N (mg/L) 336.354 246.195 1.366 0.182    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 10197376.881 10197376.881 1.867 0.182  

Residual 31 169361256.088 5463266.325    

Total 32 179558632.970 5611207.280    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.014) 

 

Constant Variance Test: Passed (P = 0.379) 

 

Power of performed test with alpha = 0.050: 0.265 

 

The power of the performed test (0.265) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:19:02 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38816.806 + (49.317 * 5 Nitrate-N (mg/L))  

 

N  = 47  Missing Observations = 68  

 

R = 0.839 Rsqr = 0.704 Adj Rsqr = 0.698 

 

Standard Error of Estimate = 1309.914  

 

  Coefficient Std. Error t   P     

Constant 38816.806 242.775 159.888 <0.001    

5 Nitrate-N (mg/L) 49.317 4.764 10.352 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 183880566.299 183880566.299 107.164 <0.001  

Residual 45 77214356.638 1715874.592    

Total 46 261094922.936 5675976.586    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.013) 

 

Constant Variance Test: Passed (P = 0.101) 

 

Power of performed test with alpha = 0.050: 1.000 

  



 
Linear Regression Wednesday, November 03, 2021, 3:19:10 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38352.906 + (0.641 * 6 Nitrate-N (mg/L))  

 

N  = 52  Missing Observations = 63  

 

R = 0.865 Rsqr = 0.748 Adj Rsqr = 0.743 

 

Standard Error of Estimate = 1170.284  

 

  Coefficient Std. Error t   P     

Constant 38352.906 231.649 165.565 <0.001    

6 Nitrate-N (mg/L) 0.641 0.0526 12.179 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 203145413.774 203145413.774 148.329 <0.001  

Residual 50 68478185.918 1369563.718    

Total 51 271623599.692 5325952.935    

 

Normality Test (Shapiro-Wilk) Failed (P = <0.001) 

 

Constant Variance Test: Passed (P = 0.608) 

 

Power of performed test with alpha = 0.050: 1.000 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:20:06 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39916.674 + (0.434 * 7 Nitrate-N (mg/L))  

 

N  = 52  Missing Observations = 63  

 

R = 0.419 Rsqr = 0.176 Adj Rsqr = 0.159 

 

Standard Error of Estimate = 2116.403  

 

  Coefficient Std. Error t   P     

Constant 39916.674 324.215 123.118 <0.001    

7 Nitrate-N (mg/L) 0.434 0.133 3.262 0.002    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 47671430.163 47671430.163 10.643 0.002  

Residual 50 223958148.356 4479162.967    

Total 51 271629578.519 5326070.167    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.026) 

 

Constant Variance Test: Failed (P = 0.005) 

 

Power of performed test with alpha = 0.050: 0.878 

  



 
Linear Regression Wednesday, November 03, 2021, 3:20:12 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39080.501 + (0.968 * 8 Nitrate-N (mg/L))  

 

N  = 51  Missing Observations = 64  

 

R = 0.719 Rsqr = 0.518 Adj Rsqr = 0.508 

 

Standard Error of Estimate = 1616.443  

 

  Coefficient Std. Error t   P     

Constant 39080.501 296.888 131.634 <0.001    

8 Nitrate-N (mg/L) 0.968 0.134 7.250 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 137358462.932 137358462.932 52.570 <0.001  

Residual 49 128031479.696 2612887.341    

Total 50 265389942.627 5307798.853    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.066) 

 

Constant Variance Test: Passed (P = 0.570) 

 

Power of performed test with alpha = 0.050: 1.000 

  



Linear Regression Wednesday, November 03, 2021, 3:20:19 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 41189.038 - (29.739 * 9 Nitrate-N (mg/L))  

 

N  = 49  Missing Observations = 66  

 

R = 0.0895 Rsqr = 0.00801 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2366.770  

 

  Coefficient Std. Error t   P     

Constant 41189.038 1470.941 28.002 <0.001    

9 Nitrate-N (mg/L) -29.739 48.273 -0.616 0.541    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 2125934.388 2125934.388 0.380 0.541  

Residual 47 263275130.877 5601598.529    

Total 48 265401065.265 5529188.860    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.023) 

 

Constant Variance Test: Passed (P = 0.387) 

 

Power of performed test with alpha = 0.050: 0.088 

 

The power of the performed test (0.088) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Thursday, November 11, 2021, 11:18:43 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 43610.953 - (40.786 * 10 Nitrate-N (mg/L))  

 

N  = 49  Missing Observations = 66  

 

R = 0.754 Rsqr = 0.569 Adj Rsqr = 0.560 

 

Standard Error of Estimate = 1559.755  

 

  Coefficient Std. Error t   P     

Constant 43610.953 474.813 91.849 <0.001    

10 Nitrate-N (mg/L) -40.786 5.176 -7.880 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 151058386.778 151058386.778 62.092 <0.001  

Residual 47 114343234.895 2432834.785    

Total 48 265401621.673 5529200.452    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.004) 

 

Constant Variance Test: Passed (P = 0.099) 

 

Power of performed test with alpha = 0.050: 1.000 

  



 
Linear Regression Wednesday, November 03, 2021, 3:20:33 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38023.617 + (131.507 * 11 Nitrate-N (mg/L))  

 

N  = 48  Missing Observations = 67  

 

R = 0.629 Rsqr = 0.396 Adj Rsqr = 0.383 

 

Standard Error of Estimate = 1852.708  

 

  Coefficient Std. Error t   P     

Constant 38023.617 500.856 75.917 <0.001    

11 Nitrate-N (mg/L) 131.507 23.958 5.489 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 103419111.236 103419111.236 30.129 <0.001  

Residual 46 157896251.431 3432527.205    

Total 47 261315362.667 5559901.333    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.248) 

 

Constant Variance Test: Passed (P = 0.427) 

 

Power of performed test with alpha = 0.050: 0.999 

  



Linear Regression Wednesday, November 03, 2021, 3:20:40 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42002.471 - (93.560 * 14 Nitrate-N (mg/L))  

 

N  = 48  Missing Observations = 67  

 

R = 0.670 Rsqr = 0.448 Adj Rsqr = 0.436 

 

Standard Error of Estimate = 1751.390  

 

  Coefficient Std. Error t   P     

Constant 42002.471 382.329 109.859 <0.001    

14 Nitrate-N (mg/L) -93.560 15.300 -6.115 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 114706637.089 114706637.089 37.396 <0.001  

Residual 46 141098874.724 3067366.842    

Total 47 255805511.813 5442670.464    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.022) 

 

Constant Variance Test: Passed (P = 0.869) 

 

Power of performed test with alpha = 0.050: 1.000 

  



 
Linear Regression Wednesday, November 03, 2021, 3:20:47 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 41912.533 - (56.609 * 16 Nitrate-N (mg/L))  

 

N  = 49  Missing Observations = 66  

 

R = 0.737 Rsqr = 0.543 Adj Rsqr = 0.534 

 

Standard Error of Estimate = 1606.203  

 

  Coefficient Std. Error t   P     

Constant 41912.533 314.259 133.370 <0.001    

16 Nitrate-N (mg/L) -56.609 7.570 -7.478 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 144285047.260 144285047.260 55.927 <0.001  

Residual 47 121254760.740 2579888.526    

Total 48 265539808.000 5532079.333    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.007) 

 

Constant Variance Test: Passed (P = 0.938) 

 

Power of performed test with alpha = 0.050: 1.000 

  



Linear Regression Thursday, November 11, 2021, 11:18:53 AM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42112.923 - (2.106 * 4 Sulfate (mg/L))  

 

N  = 45  Missing Observations = 70  

 

R = 0.143 Rsqr = 0.0206 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2361.932  

 

  Coefficient Std. Error t   P     

Constant 42112.923 1913.963 22.003 <0.001    

4 Sulfate (mg/L) -2.106 2.216 -0.950 0.347    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 5037812.320 5037812.320 0.903 0.347  

Residual 43 239885155.592 5578724.549    

Total 44 244922967.911 5566431.089    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.058) 

 

Constant Variance Test: Passed (P = 0.432) 

 

Power of performed test with alpha = 0.050: 0.153 

 

The power of the performed test (0.153) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. 

Negative results should be interpreted cautiously. 

 



Linear Regression Wednesday, November 03, 2021, 3:22:12 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42764.593 - (9.597 * 5 Sulfate (mg/L))  

 

N  = 46  Missing Observations = 69  

 

R = 0.891 Rsqr = 0.794 Adj Rsqr = 0.789 

 

Standard Error of Estimate = 1099.591  

 

  Coefficient Std. Error t   P     

Constant 42764.593 243.215 175.830 <0.001    

5 Sulfate (mg/L) -9.597 0.737 -13.017 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 204860358.244 204860358.244 169.432 <0.001  

Residual 44 53200399.082 1209099.979    

Total 45 258060757.326 5734683.496    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.313) 

 

Constant Variance Test: Failed (P = 0.026) 

 

Power of performed test with alpha = 0.050: 1.000 

  



Linear Regression Wednesday, November 03, 2021, 3:22:22 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40303.992 + (0.261 * 7 Sulfate (mg/L))  

 

N  = 49  Missing Observations = 66  

 

R = 0.0567 Rsqr = 0.00322 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2366.310  

 

  Coefficient Std. Error t   P     

Constant 40303.992 524.637 76.823 <0.001    

7 Sulfate (mg/L) 0.261 0.669 0.390 0.699    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 849732.862 849732.862 0.152 0.699  

Residual 47 263172877.138 5599422.918    

Total 48 264022610.000 5500471.042    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.087) 

 

Constant Variance Test: Failed (P = 0.011) 

 

Power of performed test with alpha = 0.050: 0.058 

 

The power of the performed test (0.058) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:22:28 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 41731.051 - (2.195 * 8 Sulfate (mg/L))  

 

N  = 47  Missing Observations = 68  

 

R = 0.355 Rsqr = 0.126 Adj Rsqr = 0.107 

 

Standard Error of Estimate = 2232.772  

 

  Coefficient Std. Error t   P     

Constant 41731.051 559.309 74.612 <0.001    

8 Sulfate (mg/L) -2.195 0.862 -2.546 0.014    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 32325169.960 32325169.960 6.484 0.014  

Residual 45 224337155.317 4985270.118    

Total 46 256662325.277 5579615.767    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.027) 

 

Constant Variance Test: Failed (P = <0.001) 

 

Power of performed test with alpha = 0.050: 0.692 

  



 
Linear Regression Wednesday, November 03, 2021, 3:22:36 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 36628.709 + (6.735 * 9 Sulfate (mg/L))  

 

N  = 46  Missing Observations = 69  

 

R = 0.191 Rsqr = 0.0364 Adj Rsqr = 0.0145 

 

Standard Error of Estimate = 2378.609  

 

  Coefficient Std. Error t   P     

Constant 36628.709 2950.761 12.413 <0.001    

9 Sulfate (mg/L) 6.735 5.227 1.288 0.204    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 9392199.003 9392199.003 1.660 0.204  

Residual 44 248942295.953 5657779.453    

Total 45 258334494.957 5740766.555    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.056) 

 

Constant Variance Test: Failed (P = 0.008) 

 

Power of performed test with alpha = 0.050: 0.244 

 

The power of the performed test (0.244) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



 
Linear Regression Wednesday, November 03, 2021, 3:22:44 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39442.000 + (7.695 * 10 Sulfate (mg/L))  

 

N  = 46  Missing Observations = 69  

 

R = 0.106 Rsqr = 0.0112 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2409.487  

 

  Coefficient Std. Error t   P     

Constant 39442.000 1408.909 27.995 <0.001    

10 Sulfate (mg/L) 7.695 10.910 0.705 0.484    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 2887822.211 2887822.211 0.497 0.484  

Residual 44 255447615.094 5805627.616    

Total 45 258335437.304 5740787.496    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.116) 

 

Constant Variance Test: Failed (P = <0.001) 

 

Power of performed test with alpha = 0.050: 0.103 

 

The power of the performed test (0.103) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:22:50 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42734.622 - (10.132 * 11 Sulfate (mg/L))  

 

N  = 45  Missing Observations = 70  

 

R = 0.540 Rsqr = 0.291 Adj Rsqr = 0.275 

 

Standard Error of Estimate = 2045.212  

 

  Coefficient Std. Error t   P     

Constant 42734.622 623.045 68.590 <0.001    

11 Sulfate (mg/L) -10.132 2.409 -4.206 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 73980853.202 73980853.202 17.687 <0.001  

Residual 43 179864403.998 4182893.116    

Total 44 253845257.200 5769210.391    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.004) 

 

Constant Variance Test: Passed (P = 0.387) 

 

Power of performed test with alpha = 0.050: 0.975 

  



Linear Regression Wednesday, November 03, 2021, 3:22:58 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42763.632 - (6.908 * 13 Sulfate (mg/L))  

 

N  = 30  Missing Observations = 85  

 

R = 0.394 Rsqr = 0.155 Adj Rsqr = 0.125 

 

Standard Error of Estimate = 2235.043  

 

  Coefficient Std. Error t   P     

Constant 42763.632 1434.203 29.817 <0.001    

13 Sulfate (mg/L) -6.908 3.044 -2.270 0.031    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 25729605.167 25729605.167 5.151 0.031  

Residual 28 139871728.200 4995418.864    

Total 29 165601333.367 5710390.806    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.009) 

 

Constant Variance Test: Failed (P = 0.033) 

 

Power of performed test with alpha = 0.050: 0.581 

  



 
Linear Regression Wednesday, November 03, 2021, 3:23:57 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 43768.334 - (21.709 * 14 Sulfate (mg/L))  

 

N  = 45  Missing Observations = 70  

 

R = 0.578 Rsqr = 0.334 Adj Rsqr = 0.318 

 

Standard Error of Estimate = 1965.114  

 

  Coefficient Std. Error t   P     

Constant 43768.334 793.825 55.136 <0.001    

14 Sulfate (mg/L) -21.709 4.676 -4.643 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 83231208.797 83231208.797 21.553 <0.001  

Residual 43 166051944.848 3861673.136    

Total 44 249283153.644 5665526.219    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.014) 

 

Constant Variance Test: Passed (P = 0.710) 

 

Power of performed test with alpha = 0.050: 0.990 

  



 
Linear Regression Wednesday, November 03, 2021, 3:24:05 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 43678.021 - (788.446 * 4 pH (s.u.))  

 

N  = 47  Missing Observations = 68  

 

R = 0.343 Rsqr = 0.118 Adj Rsqr = 0.0981 

 

Standard Error of Estimate = 2099.484  

 

  Coefficient Std. Error t   P     

Constant 43678.021 1396.672 31.273 <0.001    

4 pH (s.u.) -788.446 321.864 -2.450 0.018    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 26449908.728 26449908.728 6.001 0.018  

Residual 45 198352545.187 4407834.337    

Total 46 224802453.915 4887009.868    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.005) 

 

Constant Variance Test: Passed (P = 0.726) 

 

Power of performed test with alpha = 0.050: 0.660 

  



Linear Regression Wednesday, November 03, 2021, 3:24:12 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 46908.680 - (1469.890 * 6 pH (s.u.))  

 

N  = 50  Missing Observations = 65  

 

R = 0.589 Rsqr = 0.347 Adj Rsqr = 0.334 

 

Standard Error of Estimate = 1820.233  

 

  Coefficient Std. Error t   P     

Constant 46908.680 1300.784 36.062 <0.001    

6 pH (s.u.) -1469.890 290.804 -5.055 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 84649327.576 84649327.576 25.549 <0.001  

Residual 48 159035940.424 3313248.759    

Total 49 243685268.000 4973168.735    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.550) 

 

Constant Variance Test: Passed (P = 0.327) 

 

Power of performed test with alpha = 0.050: 0.996 

  



Linear Regression Wednesday, November 03, 2021, 3:24:23 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 37926.402 + (543.437 * 7 pH (s.u.))  

 

N  = 50  Missing Observations = 65  

 

R = 0.274 Rsqr = 0.0750 Adj Rsqr = 0.0558 

 

Standard Error of Estimate = 2167.010  

 

  Coefficient Std. Error t   P     

Constant 37926.402 1321.867 28.692 <0.001    

7 pH (s.u.) 543.437 275.390 1.973 0.054    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 18286230.462 18286230.462 3.894 0.054  

Residual 48 225404820.918 4695933.769    

Total 49 243691051.380 4973286.763    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.234) 

 

Constant Variance Test: Failed (P = 0.012) 

 

Power of performed test with alpha = 0.050: 0.487 

 

The power of the performed test (0.487) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:24:29 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 45553.934 - (1215.092 * 8 pH (s.u.))  

 

N  = 49  Missing Observations = 66  

 

R = 0.431 Rsqr = 0.185 Adj Rsqr = 0.168 

 

Standard Error of Estimate = 2023.891  

 

  Coefficient Std. Error t   P     

Constant 45553.934 1549.069 29.407 <0.001    

8 pH (s.u.) -1215.092 371.571 -3.270 0.002    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 43803551.519 43803551.519 10.694 0.002  

Residual 47 192518314.032 4096134.341    

Total 48 236321865.551 4923372.199    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.008) 

 

Constant Variance Test: Passed (P = 0.830) 

 

Power of performed test with alpha = 0.050: 0.878 

  



 
Linear Regression Wednesday, November 03, 2021, 3:24:37 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 44845.345 - (975.057 * 10 pH (s.u.))  

 

N  = 49  Missing Observations = 66  

 

R = 0.298 Rsqr = 0.0890 Adj Rsqr = 0.0696 

 

Standard Error of Estimate = 2149.275  

 

  Coefficient Std. Error t   P     

Constant 44845.345 2095.011 21.406 <0.001    

10 pH (s.u.) -975.057 455.144 -2.142 0.037    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 21200525.230 21200525.230 4.589 0.037  

Residual 47 217110907.872 4619381.019    

Total 48 238311433.102 4964821.523    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.010) 

 

Constant Variance Test: Passed (P = 0.818) 

 

Power of performed test with alpha = 0.050: 0.550 

  



 
Linear Regression Wednesday, November 03, 2021, 3:24:45 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 46647.701 - (1379.611 * 11 pH (s.u.))  

 

N  = 49  Missing Observations = 66  

 

R = 0.431 Rsqr = 0.185 Adj Rsqr = 0.168 

 

Standard Error of Estimate = 2031.096  

 

  Coefficient Std. Error t   P     

Constant 46647.701 1930.131 24.168 <0.001    

11 pH (s.u.) -1379.611 421.806 -3.271 0.002    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 44131598.378 44131598.378 10.698 0.002  

Residual 47 193891497.867 4125351.018    

Total 48 238023096.245 4958814.505    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.102) 

 

Constant Variance Test: Passed (P = 0.747) 

 

Power of performed test with alpha = 0.050: 0.878 

  



Linear Regression Wednesday, November 03, 2021, 3:24:52 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 44826.947 - (913.214 * 15 pH (s.u.))  

 

N  = 47  Missing Observations = 68  

 

R = 0.320 Rsqr = 0.102 Adj Rsqr = 0.0825 

 

Standard Error of Estimate = 2177.186  

 

  Coefficient Std. Error t   P     

Constant 44826.947 1976.752 22.677 <0.001    

15 pH (s.u.) -913.214 403.026 -2.266 0.028    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 24337135.297 24337135.297 5.134 0.028  

Residual 45 213306263.682 4740139.193    

Total 46 237643398.979 5166160.847    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.005) 

 

Constant Variance Test: Passed (P = 0.516) 

 

Power of performed test with alpha = 0.050: 0.595 

  



Linear Regression Wednesday, November 03, 2021, 3:25:50 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 45718.782 - (1122.073 * 16 pH (s.u.))  

 

N  = 48  Missing Observations = 67  

 

R = 0.388 Rsqr = 0.151 Adj Rsqr = 0.132 

 

Standard Error of Estimate = 2097.475  

 

  Coefficient Std. Error t   P     

Constant 45718.782 1881.789 24.295 <0.001    

16 pH (s.u.) -1122.073 392.884 -2.856 0.006    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 35884543.890 35884543.890 8.157 0.006  

Residual 46 202372527.777 4399402.778    

Total 47 238257071.667 5069299.397    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.058) 

 

Constant Variance Test: Passed (P = 0.154) 

 

Power of performed test with alpha = 0.050: 0.784 

  



 
Linear Regression Wednesday, November 03, 2021, 3:25:58 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 44506.852 - (870.393 * 17 pH (s.u.))  

 

N  = 49  Missing Observations = 66  

 

R = 0.389 Rsqr = 0.151 Adj Rsqr = 0.133 

 

Standard Error of Estimate = 2075.266  

 

  Coefficient Std. Error t   P     

Constant 44506.852 1448.563 30.725 <0.001    

17 pH (s.u.) -870.393 300.897 -2.893 0.006    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 36036501.953 36036501.953 8.367 0.006  

Residual 47 202416203.149 4306727.727    

Total 48 238452705.102 4967764.690    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.084) 

 

Constant Variance Test: Passed (P = 0.120) 

 

Power of performed test with alpha = 0.050: 0.795 

  



 
Linear Regression Wednesday, November 03, 2021, 3:26:06 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39019.652 + (0.130 * 4 Specific Conductance (uS))  

 

N  = 38  Missing Observations = 77  

 

R = 0.155 Rsqr = 0.0239 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2098.922  

 

  Coefficient Std. Error t   P     

Constant 39019.652 886.768 44.002 <0.001    

4 Specific Conductance (uS) 0.130 0.139 0.938 0.354    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 3879879.818 3879879.818 0.881 0.354  

Residual 36 158597118.077 4405475.502    

Total 37 162476997.895 4391270.213    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.010) 

 

Constant Variance Test: Passed (P = 0.065) 

 

Power of performed test with alpha = 0.050: 0.150 

 

The power of the performed test (0.150) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:26:14 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39005.295 + (1.169 * 5 Specific Conductance (uS))  

 

N  = 40  Missing Observations = 75  

 

R = 0.207 Rsqr = 0.0429 Adj Rsqr = 0.0177 

 

Standard Error of Estimate = 2129.419  

 

  Coefficient Std. Error t   P     

Constant 39005.295 763.163 51.110 <0.001    

5 Specific Conductance (uS) 1.169 0.896 1.305 0.200    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 7718601.889 7718601.889 1.702 0.200  

Residual 38 172308089.211 4534423.400    

Total 39 180026691.100 4616069.003    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.021) 

 

Constant Variance Test: Failed (P = <0.001) 

 

Power of performed test with alpha = 0.050: 0.248 

 

The power of the performed test (0.248) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:26:22 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38721.818 + (0.0557 * 6 Specific Conductance (uS))  

 

N  = 39  Missing Observations = 76  

 

R = 0.823 Rsqr = 0.677 Adj Rsqr = 0.668 

 

Standard Error of Estimate = 1245.078  

 

  Coefficient Std. Error t   P     

Constant 38721.818 237.963 162.722 <0.001    

6 Specific Conductance (uS) 0.0557 0.00632 8.808 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 120280469.349 120280469.349 77.589 <0.001  

Residual 37 57358151.727 1550220.317    

Total 38 177638621.077 4674700.555    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.012) 

 

Constant Variance Test: Passed (P = 0.370) 

 

Power of performed test with alpha = 0.050: 1.000 

  



 
Linear Regression Wednesday, November 03, 2021, 3:26:32 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 37994.022 + (0.169 * 7 Specific Conductance (uS))  

 

N  = 39  Missing Observations = 76  

 

R = 0.771 Rsqr = 0.594 Adj Rsqr = 0.583 

 

Standard Error of Estimate = 1396.619  

 

  Coefficient Std. Error t   P     

Constant 37994.022 339.029 112.067 <0.001    

7 Specific Conductance (uS) 0.169 0.0230 7.364 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 105779192.070 105779192.070 54.231 <0.001  

Residual 37 72170125.623 1950543.936    

Total 38 177949317.692 4682876.781    

 

Normality Test (Shapiro-Wilk) Failed (P = <0.001) 

 

Constant Variance Test: Passed (P = 0.423) 

 

Power of performed test with alpha = 0.050: 1.000 

  



Linear Regression Wednesday, November 03, 2021, 3:26:40 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38208.807 + (0.106 * 8 Specific Conductance (uS))  

 

N  = 37  Missing Observations = 78  

 

R = 0.825 Rsqr = 0.680 Adj Rsqr = 0.671 

 

Standard Error of Estimate = 1246.695  

 

  Coefficient Std. Error t   P     

Constant 38208.807 286.209 133.500 <0.001    

8 Specific Conductance (uS) 0.106 0.0123 8.622 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 115545749.558 115545749.558 74.342 <0.001  

Residual 35 54398711.739 1554248.907    

Total 36 169944461.297 4720679.480    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.068) 

 

Constant Variance Test: Passed (P = 0.144) 

 

Power of performed test with alpha = 0.050: 1.000 

  



 
Linear Regression Wednesday, November 03, 2021, 3:26:51 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40021.574 - (0.0415 * 9 Specific Conductance (uS))  

 

N  = 39  Missing Observations = 76  

 

R = 0.131 Rsqr = 0.0171 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2188.397  

 

  Coefficient Std. Error t   P     

Constant 40021.574 383.981 104.228 <0.001    

9 Specific Conductance (uS) -0.0415 0.0518 -0.801 0.428    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 3075574.741 3075574.741 0.642 0.428  

Residual 37 177196010.182 4789081.356    

Total 38 180271584.923 4743989.077    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.003) 

 

Constant Variance Test: Passed (P = 0.302) 

 

Power of performed test with alpha = 0.050: 0.121 

 

The power of the performed test (0.121) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:27:54 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42335.434 - (2.597 * 10 Specific Conductance (uS))  

 

N  = 40  Missing Observations = 75  

 

R = 0.328 Rsqr = 0.107 Adj Rsqr = 0.0839 

 

Standard Error of Estimate = 2057.659  

 

  Coefficient Std. Error t   P     

Constant 42335.434 1185.531 35.710 <0.001    

10 Specific Conductance (uS) -2.597 1.214 -2.139 0.039    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 19363256.419 19363256.419 4.573 0.039  

Residual 38 160890523.556 4233961.146    

Total 39 180253779.975 4621891.794    

 

Normality Test (Shapiro-Wilk) Failed (P = <0.001) 

 

Constant Variance Test: Passed (P = 0.214) 

 

Power of performed test with alpha = 0.050: 0.544 

  



Linear Regression Wednesday, November 03, 2021, 3:28:02 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40166.387 - (0.337 * 11 Specific Conductance (uS))  

 

N  = 40  Missing Observations = 75  

 

R = 0.0345 Rsqr = 0.00119 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2175.225  

 

  Coefficient Std. Error t   P     

Constant 40166.387 1306.269 30.749 <0.001    

11 Specific Conductance (uS) -0.337 1.588 -0.213 0.833    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 213740.019 213740.019 0.0452 0.833  

Residual 38 179800985.881 4731604.892    

Total 39 180014725.900 4615762.203    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.002) 

 

Constant Variance Test: Passed (P = 0.131) 

 

Power of performed test with alpha = 0.050: 0.040 

 

The power of the performed test (0.040) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



 
Linear Regression Wednesday, November 03, 2021, 3:28:11 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 36693.250 + (5.060 * 12 Specific Conductance (uS))  

 

N  = 37  Missing Observations = 78  

 

R = 0.404 Rsqr = 0.163 Adj Rsqr = 0.139 

 

Standard Error of Estimate = 2027.077  

 

  Coefficient Std. Error t   P     

Constant 36693.250 1287.524 28.499 <0.001    

12 Specific Conductance (uS) 5.060 1.937 2.613 0.013    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 28046038.715 28046038.715 6.825 0.013  

Residual 35 143816393.718 4109039.821    

Total 36 171862432.432 4773956.456    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.041) 

 

Constant Variance Test: Passed (P = 0.286) 

 

Power of performed test with alpha = 0.050: 0.705 

  



Linear Regression Wednesday, November 03, 2021, 3:28:39 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40081.834 - (0.223 * 13 Specific Conductance (uS))  

 

N  = 38  Missing Observations = 77  

 

R = 0.0413 Rsqr = 0.00170 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2230.214  

 

  Coefficient Std. Error t   P     

Constant 40081.834 930.303 43.085 <0.001    

13 Specific Conductance (uS) -0.223 0.899 -0.248 0.806    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 305430.011 305430.011 0.0614 0.806  

Residual 36 179058723.383 4973853.427    

Total 37 179364153.395 4847679.821    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.002) 

 

Constant Variance Test: Passed (P = 0.835) 

 

Power of performed test with alpha = 0.050: 0.043 

 

The power of the performed test (0.043) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



 
Linear Regression Wednesday, November 03, 2021, 3:28:48 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40681.161 - (1.225 * 14 Specific Conductance (uS))  

 

N  = 37  Missing Observations = 78  

 

R = 0.157 Rsqr = 0.0248 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2135.213  

 

  Coefficient Std. Error t   P     

Constant 40681.161 944.598 43.067 <0.001    

14 Specific Conductance (uS) -1.225 1.299 -0.944 0.352    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 4058769.776 4058769.776 0.890 0.352  

Residual 35 159569637.521 4559132.501    

Total 36 163628407.297 4545233.536    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.014) 

 

Constant Variance Test: Passed (P = 0.191) 

 

Power of performed test with alpha = 0.050: 0.151 

 

The power of the performed test (0.151) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



 
Linear Regression Wednesday, November 03, 2021, 3:28:56 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38865.183 + (406.985 * 4 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.430 Rsqr = 0.185 Adj Rsqr = 0.0222 

 

Standard Error of Estimate = 533.243  

 

  Coefficient Std. Error t   P     

Constant 38865.183 789.329 49.238 <0.001    

4 Total Manganese (mg/L) 406.985 381.855 1.066 0.335    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 323006.003 323006.003 1.136 0.335  

Residual 5 1421739.711 284347.942    

Total 6 1744745.714 290790.952    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.089) 

 

Constant Variance Test: Passed (P = 0.968) 

 

Power of performed test with alpha = 0.050: 0.149 

 

The power of the performed test (0.149) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:29:09 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40877.102 - (765.453 * 5 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.976 Rsqr = 0.952 Adj Rsqr = 0.942 

 

Standard Error of Estimate = 129.699  

 

  Coefficient Std. Error t   P     

Constant 40877.102 130.083 314.239 <0.001    

5 Total Manganese (mg/L) -765.453 77.027 -9.937 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 1661202.400 1661202.400 98.753 <0.001  

Residual 5 84109.028 16821.806    

Total 6 1745311.429 290885.238    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.158) 

 

Constant Variance Test: Passed (P = 0.781) 

 

Power of performed test with alpha = 0.050: 0.993 

  



Linear Regression Wednesday, November 03, 2021, 3:29:17 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39565.228 + (54.137 * 6 Total Manganese (mg/L))  

 

N  = 8  Missing Observations = 107  

 

R = 0.105 Rsqr = 0.0111 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 521.025  

 

  Coefficient Std. Error t   P     

Constant 39565.228 537.257 73.643 <0.001    

6 Total Manganese (mg/L) 54.137 208.334 0.260 0.804    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 18330.920 18330.920 0.0675 0.804  

Residual 6 1628804.955 271467.493    

Total 7 1647135.875 235305.125    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.978) 

 

Constant Variance Test: Passed (P = 0.662) 

 

Power of performed test with alpha = 0.050: 0.042 

 

The power of the performed test (0.042) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:32:31 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39878.070 - (924.070 * 7 Total Manganese (mg/L))  

 

N  = 8  Missing Observations = 107  

 

R = 0.181 Rsqr = 0.0328 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 515.287  

 

  Coefficient Std. Error t   P     

Constant 39878.070 442.124 90.197 <0.001    

7 Total Manganese (mg/L) -924.070 2048.794 -0.451 0.668    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 54014.565 54014.565 0.203 0.668  

Residual 6 1593121.310 265520.218    

Total 7 1647135.875 235305.125    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.697) 

 

Constant Variance Test: Failed (P = 0.021) 

 

Power of performed test with alpha = 0.050: 0.061 

 

The power of the performed test (0.061) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

  



Linear Regression Wednesday, November 03, 2021, 3:32:41 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38232.080 + (2658.992 * 8 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.660 Rsqr = 0.435 Adj Rsqr = 0.322 

 

Standard Error of Estimate = 443.915  

 

  Coefficient Std. Error t   P     

Constant 38232.080 755.693 50.592 <0.001    

8 Total Manganese (mg/L) 2658.992 1354.470 1.963 0.107    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 759442.771 759442.771 3.854 0.107  

Residual 5 985302.944 197060.589    

Total 6 1744745.714 290790.952    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.509) 

 

Constant Variance Test: Passed (P = 0.602) 

 

Power of performed test with alpha = 0.050: 0.354 

 

The power of the performed test (0.354) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:32:51 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 42342.594 - (8302.831 * 9 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.353 Rsqr = 0.124 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 552.752  

 

  Coefficient Std. Error t   P     

Constant 42342.594 3167.468 13.368 <0.001    

9 Total Manganese (mg/L) -8302.831 9850.397 -0.843 0.438    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 217072.771 217072.771 0.710 0.438  

Residual 5 1527672.943 305534.589    

Total 6 1744745.714 290790.952    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.588) 

 

Constant Variance Test: Passed (P = 0.491) 

 

Power of performed test with alpha = 0.050: 0.111 

 

The power of the performed test (0.111) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:33:02 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38669.948 + (4775.769 * 12 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.460 Rsqr = 0.212 Adj Rsqr = 0.0543 

 

Standard Error of Estimate = 524.693  

 

  Coefficient Std. Error t   P     

Constant 38669.948 892.521 43.327 <0.001    

12 Total Manganese (mg/L) 4775.769 4118.638 1.160 0.299    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 370160.295 370160.295 1.345 0.299  

Residual 5 1376513.705 275302.741    

Total 6 1746674.000 291112.333    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.389) 

 

Constant Variance Test: Passed (P = 0.297) 

 

Power of performed test with alpha = 0.050: 0.167 

 

The power of the performed test (0.167) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:33:11 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38446.983 + (485.761 * 13 Total Manganese (mg/L))  

 

N  = 7  Missing Observations = 108  

 

R = 0.687 Rsqr = 0.472 Adj Rsqr = 0.367 

 

Standard Error of Estimate = 429.225  

 

  Coefficient Std. Error t   P     

Constant 38446.983 604.639 63.587 <0.001    

13 Total Manganese (mg/L) 485.761 229.577 2.116 0.088    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 824821.570 824821.570 4.477 0.088  

Residual 5 921170.144 184234.029    

Total 6 1745991.714 290998.619    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.544) 

 

Constant Variance Test: Passed (P = 0.545) 

 

Power of performed test with alpha = 0.050: 0.392 

 

The power of the performed test (0.392) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:33:20 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

The regression produces a perfect fit 

 

Date = 33043.000 + (1944.444 * 6 Dissolved Manganese (mg/L))  

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:33:43 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 41557.314 - (56.313 * 10 Temperature (°C))  

 

N  = 33  Missing Observations = 82  

 

R = 0.0558 Rsqr = 0.00312 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 2056.166  

 

  Coefficient Std. Error t   P     

Constant 41557.314 3725.830 11.154 <0.001    

10 Temperature (°C) -56.313 180.915 -0.311 0.758    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 409628.745 409628.745 0.0969 0.758  

Residual 31 131062331.134 4227817.133    

Total 32 131471959.879 4108498.746    

 

Normality Test (Shapiro-Wilk) Failed (P = 0.008) 

 

Constant Variance Test: Passed (P = 0.742) 

 

Power of performed test with alpha = 0.050: 0.049 

 

The power of the performed test (0.049) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:33:51 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 43485.259 - (148.613 * 12 Temperature (°C))  

 

N  = 31  Missing Observations = 84  

 

R = 0.190 Rsqr = 0.0361 Adj Rsqr = 0.00283 

 

Standard Error of Estimate = 2086.803  

 

  Coefficient Std. Error t   P     

Constant 43485.259 2983.546 14.575 <0.001    

12 Temperature (°C) -148.613 142.662 -1.042 0.306    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 4725657.028 4725657.028 1.085 0.306  

Residual 29 126287656.456 4354746.774    

Total 30 131013313.484 4367110.449    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.097) 

 

Constant Variance Test: Passed (P = 0.127) 

 

Power of performed test with alpha = 0.050: 0.173 

 

The power of the performed test (0.173) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:34:54 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38860.690 + (4.288 * 12 Total Alkalinity (mg/L))  

 

N  = 12  Missing Observations = 103  

 

R = 0.375 Rsqr = 0.140 Adj Rsqr = 0.0544 

 

Standard Error of Estimate = 639.547  

 

  Coefficient Std. Error t   P     

Constant 38860.690 651.471 59.651 <0.001    

12 Total Alkalinity (mg/L) 4.288 3.356 1.278 0.230    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 667676.673 667676.673 1.632 0.230  

Residual 10 4090204.243 409020.424    

Total 11 4757880.917 432534.629    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.421) 

 

Constant Variance Test: Passed (P = 0.273) 

 

Power of performed test with alpha = 0.050: 0.218 

 

The power of the performed test (0.218) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:35:01 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38365.679 - (0.0928 * 4 Total Dissolved Solids (mg/L)  

 

N  = 15  Missing Observations = 100  

 

R = 0.0753 Rsqr = 0.00567 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 446.851  

 

  Coefficient Std. Error t   P     

Constant 38365.679 1725.493 22.235 <0.001    

4 Total Dissolved Solids (mg/L -0.0928 0.341 -0.272 0.790    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 14814.606 14814.606 0.0742 0.790  

Residual 13 2595782.327 199675.564    

Total 14 2610596.933 186471.210    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.187) 

 

Constant Variance Test: Failed (P = 0.012) 

 

Power of performed test with alpha = 0.050: 0.045 

 

The power of the performed test (0.045) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:35:09 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 36932.680 + (0.205 * 6 Total Dissolved Solids (mg/L)  

 

N  = 15  Missing Observations = 100  

 

R = 0.918 Rsqr = 0.842 Adj Rsqr = 0.830 

 

Standard Error of Estimate = 178.216  

 

  Coefficient Std. Error t   P     

Constant 36932.680 124.696 296.183 <0.001    

6 Total Dissolved Solids (mg/L 0.205 0.0246 8.318 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 2197703.713 2197703.713 69.195 <0.001  

Residual 13 412893.221 31761.017    

Total 14 2610596.933 186471.210    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.378) 

 

Constant Variance Test: Passed (P = 0.104) 

 

Power of performed test with alpha = 0.050: 1.000 

 

  



Linear Regression Wednesday, November 03, 2021, 3:35:17 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 36484.050 + (1.036 * 7 Total Dissolved Solids (mg/L)  

 

N  = 15  Missing Observations = 100  

 

R = 0.516 Rsqr = 0.266 Adj Rsqr = 0.210 

 

Standard Error of Estimate = 383.806  

 

  Coefficient Std. Error t   P     

Constant 36484.050 657.599 55.481 <0.001    

7 Total Dissolved Solids (mg/L 1.036 0.477 2.173 0.049    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 695610.119 695610.119 4.722 0.049  

Residual 13 1914986.814 147306.678    

Total 14 2610596.933 186471.210    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.962) 

 

Constant Variance Test: Failed (P = 0.033) 

 

Power of performed test with alpha = 0.050: 0.507 

 

  



Linear Regression Wednesday, November 03, 2021, 3:35:25 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38923.382 - (0.298 * 8 Total Dissolved Solids (mg/L)  

 

N  = 14  Missing Observations = 101  

 

R = 0.832 Rsqr = 0.692 Adj Rsqr = 0.666 

 

Standard Error of Estimate = 223.795  

 

  Coefficient Std. Error t   P     

Constant 38923.382 196.395 198.189 <0.001    

8 Total Dissolved Solids (mg/L -0.298 0.0575 -5.188 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 1348109.459 1348109.459 26.917 <0.001  

Residual 12 601012.255 50084.355    

Total 13 1949121.714 149932.440    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.827) 

 

Constant Variance Test: Passed (P = 0.552) 

 

Power of performed test with alpha = 0.050: 0.977 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:35:32 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 38811.651 - (0.581 * 9 Total Dissolved Solids (mg/L)  

 

N  = 15  Missing Observations = 100  

 

R = 0.511 Rsqr = 0.262 Adj Rsqr = 0.205 

 

Standard Error of Estimate = 390.056  

 

  Coefficient Std. Error t   P     

Constant 38811.651 439.429 88.323 <0.001    

9 Total Dissolved Solids (mg/L -0.581 0.271 -2.146 0.051    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 700373.116 700373.116 4.603 0.051  

Residual 13 1977871.818 152143.986    

Total 14 2678244.933 191303.210    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.978) 

 

Constant Variance Test: Passed (P = 0.629) 

 

Power of performed test with alpha = 0.050: 0.498 

 

The power of the performed test (0.498) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:35:41 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40318.031 - (2.313 * 10 Total Dissolved Solids (mg/)  

 

N  = 15  Missing Observations = 100  

 

R = 0.776 Rsqr = 0.603 Adj Rsqr = 0.572 

 

Standard Error of Estimate = 286.086  

 

  Coefficient Std. Error t   P     

Constant 40318.031 550.683 73.215 <0.001    

10 Total Dissolved Solids (mg/ -2.313 0.521 -4.442 <0.001    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 1615003.003 1615003.003 19.732 <0.001  

Residual 13 1063983.930 81844.918    

Total 14 2678986.933 191356.210    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.904) 

 

Constant Variance Test: Passed (P = 0.944) 

 

Power of performed test with alpha = 0.050: 0.948 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:35:48 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40847.472 - (48.576 * 4 Total Organic Carbon (mg/L))  

 

N  = 12  Missing Observations = 103  

 

R = 0.300 Rsqr = 0.0899 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 658.024  

 

  Coefficient Std. Error t   P     

Constant 40847.472 1210.945 33.732 <0.001    

4 Total Organic Carbon (mg/L) -48.576 48.864 -0.994 0.344    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 427894.166 427894.166 0.988 0.344  

Residual 10 4329952.750 432995.275    

Total 11 4757846.917 432531.538    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.385) 

 

Constant Variance Test: Passed (P = 0.377) 

 

Power of performed test with alpha = 0.050: 0.151 

 

The power of the performed test (0.151) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:37:04 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39750.102 + (2.558 * 7 Total Organic Carbon (mg/L))  

 

N  = 14  Missing Observations = 101  

 

R = 0.0166 Rsqr = 0.000275 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 716.390  

 

  Coefficient Std. Error t   P     

Constant 39750.102 637.717 62.332 <0.001    

7 Total Organic Carbon (mg/L) 2.558 44.501 0.0575 0.955    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 1696.062 1696.062 0.00330 0.955  

Residual 12 6158570.867 513214.239    

Total 13 6160266.929 473866.687    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.506) 

 

Constant Variance Test: Passed (P = 0.785) 

 

Power of performed test with alpha = 0.050: 0.028 

 

The power of the performed test (0.028) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



Linear Regression Wednesday, November 03, 2021, 3:37:12 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 41524.010 - (82.977 * 9 Total Organic Carbon (mg/L))  

 

N  = 12  Missing Observations = 103  

 

R = 0.500 Rsqr = 0.250 Adj Rsqr = 0.176 

 

Standard Error of Estimate = 597.237  

 

  Coefficient Std. Error t   P     

Constant 41524.010 1034.961 40.121 <0.001    

9 Total Organic Carbon (mg/L) -82.977 45.389 -1.828 0.097    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 1192070.164 1192070.164 3.342 0.097  

Residual 10 3566924.753 356692.475    

Total 11 4758994.917 432635.902    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.751) 

 

Constant Variance Test: Passed (P = 0.683) 

 

Power of performed test with alpha = 0.050: 0.378 

 

The power of the performed test (0.378) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:37:20 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 39317.772 + (18.815 * 12 Total Organic Carbon (mg/L))  

 

N  = 12  Missing Observations = 103  

 

R = 0.104 Rsqr = 0.0108 Adj Rsqr = 0.000 

 

Standard Error of Estimate = 686.025  

 

  Coefficient Std. Error t   P     

Constant 39317.772 1049.411 37.467 <0.001    

12 Total Organic Carbon (mg/L) 18.815 56.837 0.331 0.747    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 51572.140 51572.140 0.110 0.747  

Residual 10 4706308.776 470630.878    

Total 11 4757880.917 432534.629    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.664) 

 

Constant Variance Test: Passed (P = 0.415) 

 

Power of performed test with alpha = 0.050: 0.050 

 

The power of the performed test (0.050) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 

 

  



 
Linear Regression Wednesday, November 03, 2021, 3:37:29 PM 

 

Data source: Data 1 in Sigma Plot Data 2021 

 

Date = 40247.184 - (38.804 * 14 Total Organic Carbon (mg/L))  

 

N  = 12  Missing Observations = 103  

 

R = 0.418 Rsqr = 0.175 Adj Rsqr = 0.0920 

 

Standard Error of Estimate = 635.281  

 

  Coefficient Std. Error t   P     

Constant 40247.184 438.731 91.735 <0.001    

14 Total Organic Carbon (mg/L) -38.804 26.684 -1.454 0.177    

 

Analysis of Variance: 

   DF   SS   MS    F    P   

Regression 1 853480.335 853480.335 2.115 0.177  

Residual 10 4035818.582 403581.858    

Total 11 4889298.917 444481.720    

 

Normality Test (Shapiro-Wilk) Passed (P = 0.760) 

 

Constant Variance Test: Passed (P = 0.402) 

 

Power of performed test with alpha = 0.050: 0.266 

 

The power of the performed test (0.266) is below the desired power of 0.800. 

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative results 

should be interpreted cautiously. 
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