Appendix A4: Probability Plots from Full-Scale Column Tests for Major
Constituents and Nutrients

This appendix contains grouped probability plots of influent and effluent concentrations from the
long-term full-depth column tests. These plots are organized by media type and then by major
constituent. Similar plots for the metal analyses are shown in Appendix A5, while Appendix A1l
are grouped plots for the critical constituents. The data are plotted in real space (not transformed

by their log values) as most are normally distributed.

The Minitab plots also summarize the statistics for the influent and effluent concentrations,
including Anderson-Darling (AD) test statistics. The AD test compared the observed distribution
with a normal distribution. If the calculated p value is <0.05, then the data is considered to be
significantly different from the normal distribution. If the p value is greater than 0.05, then it is
usually an indication of being normally distributed, although the formal interpretation is that
there is not enough data to show that they are different. If the data is plotted on a straight line,
they may be normally distributed. Obvious curvatures in the plots indicate non-normal behavior.

The plots visually indicate the differences between the influent and effluent concentrations. If the
probability plots, including the 95% confidence limits, are completely separate, then they are
clearly significantly different. In many cases, there may be some overlap on one of the extremes

of the plots.

Also, these plots indicate the variability of the observed concentrations. Steeper

plots have smaller variabilities than plots that lean more. Parallel plots indicate similar variances.

Figure A4-1. Probability plots for nitrite and granular activated carbon column. ... 6
Figure A4-2. Probability plots for nitrate and granular activated carbon column. ... 6
Figure A4-3. Probability plots for ammonia and granular activated carbon column. ..., 7
Figure A4-4. Probability plots for total phosphorus and granular activated carbon column. .........c.ccoooiiiiiiiinnen. 8
Figure A4-5. Probability plots for COD and granular activated carbon column. ..........ccocoooiiiiiiiiii e, 8
Figure A4-6. Probability plots for pH and granular activated carbon column............c.cccovvevieieicii s 9
Figure A4-7. Probability plots for conductivity and granular activated carbon column............cccccooeveiieninniennccneinennn, 9
Figure A4-8. Probability plots for ORP and granular activated carbon column............ccoceveiiicni i, 10
Figure A4-9. Probability plots for color and granular activated carbon ColUMN. ..........cccoveevererie v 10
Figure A4-10. Probability plots for fluoride and granular activated carbon column. ..........c.ccevevevinviinvinnnneeeens 11
Figure A4-11. Probability plots for sulfate and granular activated carbon column. .........ccccoevevcii v 11
Figure A4-12. Probability plots for phosphate and granular activated carbon column. ...........cc.ccoevninninennienecn 12
Figure A4-13. Probability plots for total nitrogen and granular activated carbon column. ..........c.ccoevviininninenn 12
Figure A4-14. Probability plots for UV-254 and granular activated carbon column............cccocvevvinenneneinenecs 13
Figure A4-15. Probability plots for chloride and granular activated carbon column............cccooeii i 13
Figure A4-16. Probability plots for hardness and granular activated carbon column............cccoocoiiiiiiiiiiiiicics 14
Figure A4-17. Probability plots for nitrite plus nitrate and granular activated carbon column. ..........cc.ccoeiiininnnne 14
Figure A4-18. Probability plots for nitrite and peat MOSS COIUMN. .........ccociviiiiieieie e 15
Figure A4-19. Probability plots for nitrate and peat M0oSss COIUMN. .......cccoiviiciieiieie e 15
Figure A4-20. Probability plots for ammonia and peat mosS COIUMN. .........ccceieiiiieeiieieerce e 16
Figure A4-21. Probability plots for total phosphate and peat moss COIUMN. .........cccovvivrieeiciicrce e 16
Figure A4-22. Probability plots for COD and peat mOSS COIUMN. ........cccviveierierere e et 17
Figure A4-23. Probability plots for pH and peat moss COIUMN. ..........ccoiiiiiiiiiiiie e 17
Figure A4-24. Probability plots for conductivity and peat moss COIUMN. ........cccooviiiiiiiiiie e 18

A4-1



Figure A4-25.
Figure A4-26.
Figure A4-27.
Figure A4-28.
Figure A4-29.
Figure A4-30.
Figure A4-31.
Figure A4-32.
Figure A4-33.
Figure A4-34.
Figure A4-35.
Figure A4-36.
Figure A4-37.
Figure A4-38.
Figure A4-39.
Figure A4-40.
Figure A4-41.
Figure A4-42.
Figure A4-43.
Figure A4-44.
Figure A4-45.
Figure A4-46.
Figure A4-47.
Figure A4-48.
Figure A4-49.
Figure A4-50.
Figure A4-51.
Figure A4-52.
Figure A4-53.
Figure A4-54.
Figure A4-55.
Figure A4-56.
Figure A4-57.
Figure A4-58.
Figure A4-59.
Figure A4-60.
Figure A4-61.
Figure A4-62.
Figure A4-63.
Figure A4-64.
Figure A4-65.
Figure A4-66.
Figure A4-67.
Figure A4-68.
Figure A4-69.
Figure A4-70.
Figure A4-71.
Figure A4-72.
Figure A4-73.
Figure A4-74.
Figure A4-75.
Figure A4-76.
Figure A4-77.
Figure A4-78.
Figure A4-79.
Figure A4-80.

Probability plots for ORP and peat moSS COIUMN. .......coiiiiiiii e 18
Probability plots for color and peat moSS COIUMN. ........eiiiiiiiiie e 19
Probability plots for fluoride and peat MOSS COIUMMN.........cooiiiiiiiiiiie e 19
Probability plots for sulfate and peat M0OSS COIUMN..........coiiiiiiiie s 20
Probability plots for phosphate and peat moSS COIUMN. .........coooiiiiiiiiiiiee e 20
Probability plots for total nitrogen and peat moss COIUMN. ..........cccociiiriiieieei e 21
Probability plots for UV-254 and peat moss COIUMN. .........ccoiviiiieiiie e 21
Probability plots for chloride and peat moss COIUMN. .........cccoiiiiii i 22
Probability plots for hardness and peat moSS COIUMN. ........ccveiirvieiiiese e 22
Probability plots for nitrite plus nitrate and peat M0SS COIUMN. ........c.coviveierererc e 23
Probability plots for nitrite and Rhyolite sand COIUMN. .......c.coveveieiiiiie s 24
Probability plots for nitrate and Rhyolite sand colUMN. ............cooviiiiiiiin e 24
Probability plots for ammonia and Rhyolite sand columN. ...........ccooiiiiiiniincee e 25
Probability plots for total phosphorus and Rhyolite sand column............c.ccooioeiininiiiiincee, 25
Probability plots for COD and Rhyolite sand COIUMN.............ccooiiiiiiii e 26
Probability plots for pH and Rhyolite sand cOlUMN. .........ccccooiiiiiiii e 26
Probability plots for conductivity and Rhyolite sand column. ...........cccocoe i, 27
Probability plots for ORP and Rhyolite sand COlUMN. ...........cccociiii i 27
Probability plots for color and Rhyolite sand COlUMN. ... 28
Probability plots for fluoride and Rhyolite sand column. ...........ccocveeierince i 28
Probability plots for sulfate and Rhyolite sand COIUMN. ........ccooeiiiiinre e 29
Probability plots for phosphate and Rhyolite sand COlUMN. ..........ccccov i 29
Probability plots for total nitrogen and Rhyolite sand column...........cccocvioviiiieneien e, 30
Probability plots for UV-254 and Rhyolite sand COIUMN. ..o 30
Probability plots for chloride and Rhyolite sand COIUMN. ........ccooiiiiiiii e 31
Probability plots for hardness and Rhyolite sand COlUMN. .........c.cocoiiiiiiiiiiie e 31
Probability plots for nitrite plus nitrate and Rhyolite sand column............ccccooeiiiiiiiiiincee, 32
Probability plots for nitrite and site filter sand columMN. ..o, 33
Probability plots for nitrate and site filter sand COIUMN. ... 33
Probability plots for ammonia and site filter sand column............cccccov i, 34
Probability plots for total phosphate and site filter sand column. ..........cccoco i, 34
Probability plots for COD and site filter sand column. ..........ccooeieiiii i 35
Probability plots for pH and site filter sand COIUMN..........ccccveiiiiii i 35
Probability plots for conductivity and site filter sand cOlUMN...........ccoveiiieiiienii e, 36
Probability plots for ORP and site filter sand column............ccoiiiiiiiniii e 36
Probability plots for color and site filter sand column. ............ccooeiiiiiiiii e 37
Probability plots for fluoride and site filter sand coOlUMN. ..., 37
Probability plots for sulfate and site filter sand COlUMN. ...........ccoiiiiiiiii e 38
Probability plots for phosphate and site filter sand column. ..., 38
Probability plots for total nitrogen and site filter sand cOlUMN. ..........cccceiiviiiici i, 39
Probability plots for UV-254 and site filter sand columN. .........c.cccoooiiiiiiiiicicc e, 39
Probability plots for chloride and site filter sand COlUMN. ..........ccce o, 40
Probability plots for hardness and site filter sand COlUMN............cccooeiviiiiiieie e 40
Probability plots for nitrite plus nitrate and site filter sand column. .........cccccevevini v, 41
Probability plots for nitrite and site zeolite COIUMN. ........ccoccveviiiie e 42
Probability plots for nitrate and site zeolite COIUMN. ..o 42
Probability plots for ammonia and site zeolite COIUMN. ..o 43
Probability plots for total phosphorus and site zeolite coOlumN. ..........ccocvevveieeii i, 43
Probability plots for COD and site zeolite COIUMN. .........ccoiiiiiii e 44
Probability plots for pH and site zeolite COIUMN. .........ociiiiiii e 44
Probability plots for conductivity and site zeolite COIUMN. ...t 45
Probability plots for ORP and site zeolite COIUMN. ..........cccii i 45
Probability plots for color and site zeolite COIUMN.........cccocieiiii i 46
Probability plots for fluoride and site zeolite COIUMN. .........c.coveveii i 46
Probability plots for sulfate and site zeolite COIUMN. .......ccocveiecie e 47
Probability plots for phosphate and site zeolite COIUMN..........cccoveveiiii i 47



Figure A4-81.
Figure A4-82.
Figure A4-83.
Figure A4-84.
Figure A4-85.
Figure A4-86.
Figure A4-87.
Figure A4-88.
Figure A4-89.
Figure A4-90.
Figure A4-91.
Figure A4-92.
Figure A4-93.
Figure A4-94.
Figure A4-95.
Figure A4-96.
Figure A4-97.
Figure A4-98.
Figure A4-99.

Figure A4-100.
Figure A4-101.
Figure A4-102.
Figure A4-103.
Figure A4-104.
Figure A4-105.
Figure A4-106.
Figure A4-107.
Figure A4-108.
Figure A4-109.
Figure A4-110.
Figure A4-111.
Figure A4-112.
Figure A4-113.
Figure A4-114.
Figure A4-115.
Figure A4-116.
Figure A4-117.
Figure A4-118.
Figure A4-119.
Figure A4-120.
Figure A4-121.
Figure A4-122.
Figure A4-123.
Figure A4-124.
Figure A4-125.
Figure A4-126.
Figure A4-127.
Figure A4-128.
Figure A4-129.
Figure A4-130.
Figure A4-131.
Figure A4-132.
Figure A4-133.
Figure A4-134.
Figure A4-135.
Figure A4-136.

Probability plots for total nitrogen and site zeolite COIUMN.........cccoeiieiiie i 48

Probability plots for UV-254 and site Zeolite COIUMN. .......ccoiiiiiiiie e 48
Probability plots for chloride and site zeolite COIUMN. ..o 49
Probability plots for hardness and site zeolite COIUMN. ...t 49
Probability plots for nitrite plus nitrate and site zeolite COlUMN...........cccoooiiiiiiiiiii e, 50
Probability plots for nitrite and surface modified zeolite column. ..., 51
Probability plots for nitrate and surface modified zeolite coOluMN. ......c.cccooeiiiiiiiiiiie e, 51
Probability plots for ammonia and surface modified zeolite column............cccccoeeviiiiiiinienn e, 52
Probability plots for total phosphate and surface modified zeolite column. ........cccccoovveveiveiecccierenn, 52
Probability plots for COD and surface modified zeolite column. ..o, 53
Probability plots for pH and surface modified zeolite COlUMN..........ccovevieieiiii e, 53
Probability plots for conductivity and surface modified zeolite cOluMN.........ccccoeviviiriiiiiciee, 54
Probability plots for ORP and surface modified zeolite COlUMN. .........ccccoeveriiiiici i, 54
Probability plots for color and surface modified zeolite column. ...........coooeiiiiiiiiicee, 55
Probability plots for fluoride and surface modified zeolite column. ..., 55
Probability plots for sulfate and surface modified zeolite coOluMN. ..., 56
Probability plots for phosphate and surface modified zeolite column. .........cccccovvviiiii e, 56
Probability plots for total nitrogen and surface modified zeolite column. ..........cccoovvivieiiccciecenn, 57
Probability plots for UV-254 and surface modified zeolite column........c.ccccocoeeiiiiiin e, 57
Probability plots for chloride and surface modified zeolite COluMN..........cccovvvveieicicvvic s 58
Probability plots for hardness and surface modified zeolite COlUMN.........cccoverieieiinir i, 58
Probability plots for nitrite plus nitrate and surface modified zeolite column. ..........ccceveveieiennne 59
Probability plots for nitrite and R and SMZ mixed media cColumn. ..........cccovererieiinieniniicieneeens 60
Probability plots for nitrate and R and SMZ mixed media ColumN...........cccovvreriiicenieninniseneeens 60
Probability plots for ammonia and R and SMZ mixed media column. .........ccocevevvniiiiniininnieeenns 61
Probability plots for total phosphorus and R and SMZ mixed media column. ..........cccccoeiiiiiennne 61
Probability plots for COD and R and SMZ mixed media ColUMN. .........cccocoiiniiiininiiniciecene e 62
Probability plots for pH and R and SMZ mixed media column. ..........ccocoiiiiiiiiiininceeee e 62
Probability plots for conductivity and R and SMZ mixed media column. ..........cccccoeeevenvieieenennn, 63
Probability plots for ORP and R and SMZ mixed media ColuMN. ..........cccoveviiieiiiinin e 63
Probability plots for color and R and SMZ mixed media column...........c.cccooeveiieiininie e 64
Probability plots for fluoride and R and SMZ mixed media CoOlUMN. ........ccovvvieiiiirivin i, 64
Probability plots for sulfate and R and SMZ mixed media column. .........ccccceverieveviniiniesinsieciens 65
Probability plots for phosphate and R and SMZ mixed media column............cccccovvvviieiiininieneiens 65
Probability plots for total nitrogen and R and SMZ mixed media column............c.ccocvveviivninienennne 66
Probability plots for UV-254 and R and SMZ mixed media column. ..........cccocvevevennieninninnceeenen, 66
Probability plots for chloride and R and SMZ mixed media column. ............ccocoooeriniiiiinicneie e 67
Probability plots for hardness and R and SMZ mixed media column. ..........cccccoooeiiiiiiiiininieicine 67
Probability plots for nitrite plus nitrate and R and SMZ mixed media column..........cc.cccoeveienenenne 68
Probability plots for nitrite and R-SMZ-GAC mixed media column. ........c.cccccevevine i, 69
Probability plots for nitrate and R-SMZ-GAC mixed media column. ..........cccccevevineieinnie e, 69
Probability plots for ammonia and R-SMZ-GAC mixed media column..........cccccocevviriveineieiennens 70
Probability plots for total phosphorus and R-SMZ-GAC mixed media column. .........ccccccevvvivrernne 70
Probability plots for COD and R-SMZ-GAC mixed media ColumN. ........cccccovvvieivninnncieieeieie s 71
Probability plots for pH and R-SMZ-GAC mixed media Column...........ccccveveererieiininin e 71
Probability plots for conductivity and R-SMZ-GAC mixed media column............ccocovveiereneneninns 72
Probability plots for ORP and R-SMZ-GAC mixed media COIUMN. ..........cceceriiiirniinineene e 72
Probability plots for color and R-SMZ-GAC mixed media COIUMN. ......cccovieieienene e, 73
Probability plots for fluoride and R-SMZ-GAC mixed media column. ........cccccooveiiiiieiininieie e 73
Probability plots for sulfate and R-SMZ-GAC mixed media column. ..........cccceviiiiiieninienceeen, 74
Probability plots for phosphate and R-SMZ-GAC mixed media column. ............ccoceiiiineniiennnne 74
Probability plots for total nitrogen and R-SMZ-GAC mixed media column. .........c..cccovevvevenciennns 75
Probability plots for UV-254 and R-SMZ-GAC mixed media column.........ccccoooevevivieiveineieieinns 75
Probability plots for chloride and R-SMZ-GAC mixed media column. .........ccocovvivvivvivienineneneinns 76
Probability plots for hardness and R-SMZ-GAC mixed media column...........cccccevcvvivvviveiinienennnns 76
Probability plots for nitrite plus nitrate and R-SMZ-GAC mixed media column. ...........ccocvevevenene. 77

A4-3



Figure A4-137.
Figure A4-138.
Figure A4-139.
Figure A4-140.
Figure A4-141.
Figure A4-142.
Figure A4-143.
Figure A4-144.
Figure A4-145.
Figure A4-146.
Figure A4-147.
Figure A4-148.
Figure A4-149.
Figure A4-150.
Figure A4-151.
Figure A4-152.
Figure A4-153.
Figure A4-154.
Figure A4-155.
Figure A4-156.
Figure A4-157.
Figure A4-158.
Figure A4-159.
Figure A4-160.
Figure A4-161.
Figure A4-162.
Figure A4-163.
Figure A4-164.
Figure A4-165.
Figure A4-166.
Figure A4-167.
Figure A4-168.
Figure A4-169.
Figure A4-170.

Probability plots for nitrite and R-SMZ-GAC-PM mixed media column. ...........cccccoevvviiininnenennns 78

Probability plots for nitrate and R-SMZ-GAC-PM mixed media column. ...........ccccoevvviininnenenins 78
Probability plots for ammonia and R-SMZ-GAC-PM mixed media column...........c.ccooeeovnininiennne 79
Probability plots for total phosphate and R-SMZ-GAC-PM mixed media column. ...........ccccocueeee. 79
Probability plots for COD and R-SMZ-GAC-PM mixed media column. ............ccooooiiiiniiiencine 80
Probability plots for pH and R-SMZ-GAC-PM mixed media column..........cccccoovevvninnncieieneiennens 80
Probability plots for conductivity and R-SMZ-GAC-PM mixed media column...........c.cccccvvverennne 81
Probability plots for ORP and R-SMZ-GAC-PM mixed media column..........cccccocvvvrnineienineneinns 81
Probability plots for color and R-SMZ-GAC-PM mixed media column. ........cccccovvvvvennnininenennn, 82
Probability plots for fluoride and R-SMZ-GAC-PM mixed media column. ...........ccccvvvvvvvinenenenn, 82
Probability plots for sulfate and R-SMZ-GAC-PM mixed media column............ccccoevvveveivnienennns 83
Probability plots for phosphate and R-SMZ-GAC-PM mixed media column. ..........ccccoeoevvnenennne 83
Probability plots for total nitrogen and R-SMZ-GAC-PM mixed media column. ...........ccccceevereeene 84
Probability plots for UV-254 and R-SMZ-GAC-PM mixed media column. ........c.ccocvoviivninininnnne 84
Probability plots for chloride and R-SMZ-GAC-PM mixed media column. ..........ccccooviinininicnnne 85
Probability plots for harndess and R-SMZ-GAC-PM mixed media column............c.ccoceevnininicnnne 85
Probability plots for nitrite plus nitrate and R-SMZ-GAC-PM mixed media column. ..................... 86
Probability plots for nitrite and sand, zeolite, GAC layered media column. ...........ccccceevivriviineinennnns 87
Probability plots for ammonia and sand, zeolite, GAC layered media column.............cccccevverernnenn, 87
Probability plots for total phosphate and sand, zeolite, GAC layered media column. ...........c.cc.c.... 88
Probability plots for COD and sand, zeolite, GAC layered media column. ..........ccccccevevvvrvinsnnnnn, 88
Probability plots for pH and sand, zeolite, GAC layered media column..............ccocovvvrvivninninciiennns 89
Probability plots for conductivity and sand, zeolite, GAC layered media column...........c.ccccceeueeene 89
Probability plots for ORP and sand, zeolite, GAC layered media COIUMN..........cccocvvvrviirieiieennnnn, 90
Probability plots for color and sand, zeolite, GAC layered media column. ...........ccccceveevvririrnnnnnn 90
Probability plots for nitrate and sand, zeolite, GAC layered media column. ..........c.ccocevvreirnnnnenn 91
Probability plots for nitrite and sand, zeolite, GAC layered media column. ...........ccocooeiinineninnnns 91
Probability plots for sulfate and sand, zeolite, GAC layered media column.............c.ccoceiireiirnnnnnn 92
Probability plots for phosphate and sand, zeolite, GAC layered media column. ..........c.cccceevverennne 92
Probability plots for total nitrogen and sand, zeolite, GAC layered media column. ......................... 93
Probability plots for UV-254 and sand, zeolite, GAC layered media column. ..........c..ccccvevvvvieiennnne 93
Probability plots for chloride and sand, zeolite, GAC layered media column. ..........ccccoeevevveierennnne 94
Probability plots for hardness and sand, zeolite, GAC layered media column. .........c.ccccvvevivennene. 94
Probability plots for nitrite plus nitrate and sand, zeolite, GAC layered media column. .................. 95

A4d-4



A4-5



Granular Activated Carbon (GAC)

Nitrite
99 7
/ v Variable
/ / —@— Influent Conc.
95 S —#— GAC
/s
90 I/ Mean StDev N  AD P
/ 0.02957 0.01212 7 0.299 0.486
80 0.1051 0.1519 7 1.093 <0.005
701
E 60
[}
O 50
B 40
[a
30
20 1
/
s/
101
/
5 A
7
/ /
1- |/ T T
-0.50 -0.25 0.00 0.25 0.50 0.75

Data

Figure A4-1. Probability plots for nitrite and granular activated carbon column.
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Figure A4-2. Probability plots for nitrate and granular activated carbon column.
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Figure A4-3. Probability plots for ammonia and granular activated carbon column.
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Figure A4-4. Probability plots for total phosphorus and granular activated carbon column.
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Figure A4-5. Probability plots for COD and granular activated carbon column.
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Figure A4-6. Probability plots for pH and granular activated carbon column.
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Figure A4-7. Probability plots for conductivity and granular activated carbon column.
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Figure A4-8. Probability plots for ORP and granular activated carbon column.
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Figure A4-9. Probability plots for color and granular activated carbon column.
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Figure A4-10. Probability plots for fluoride and granular activated carbon column.
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Figure A4-11. Probability plots for sulfate and granular activated carbon column.
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Figure A4-12. Probability plots for phosphate and granular activated carbon column.
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Figure A4-13. Probability plots for total nitrogen and granular activated carbon col

umn.
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Figure A4-14. Probability plots for UV-254 and granular activated carbon column.

Percent

Granular Activated Carbon (GAC)

Chloride
99
Variable

—@— Influent Conc.
95 —B— GAC
90 Mean StDev N AD P

17.71 14.94 7 0.677 0.043
80 30.79 7.582 7 0.697 0.038
70
60
50
40
30
20
101
5_
1

-50

Data

Figure A4-15. Probability plots for chloride and granular activated carbon column.
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Figure A4-16. Probability plots for hardness and granular activated carbon column.

Granular Activated Carbon (GAC)
NO2-+NO3
% nr Variable
(1 —@— Influent Conc.
95 [/ —B— GAC
90 1 JL; Mean StDev N AD P
(1 6.015 0.9457 7 0.383 0.288
80 JJI 0.5623 0.2796 7 0.228 0.701
70 4
€ 60 i
g 50 )
Q407 e
Zte 1
204 4M
ol 1)
ikl
590 H
11
1 L /| I T T T T T
0 2 4 6 8 10
Data

Figure A4-17. Probability plots for nitrite plus nitrate and granular activated carbon
column.
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Figure A4-18. Probability plots for nitrite and peat moss column.
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Figure A4-19. Probability plots for nitrate and peat moss column.
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Figure A4-20. Probability plots for ammonia and peat moss column.
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Figure A4-21. Probability plots for total phosphate and peat moss column.
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Figure A4-22. Probability plots for COD and peat moss column.
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Figure A4-23. Probability plots for pH and peat moss column.

A4-17



99

Percent

Peat Moss (P)
Conductivity

95
90 1

80
70
60
501
40
30+
201

T
100

T
200

T T T T
300 400 500 600

Data

T
700

Variable
—@— Influent Conc.
—Il— Peat Moss

Mean StDev N AD P
337 87.80 7 0.338 0.383
327.1 46.80 7 0.188 0.845

Figure A4-24. Probability plots for conductivity and peat moss column.
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Figure A4-25. Probability plots for ORP and peat moss column.
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Figure A4-26. Probability plots for color and peat moss column.
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Figure A4-27. Probability plots for fluoride and peat moss column.
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Figure A4-28. Probability plots for sulfate and peat moss column.
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Figure A4-29. Probability plots for phosphate and peat moss column.
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Figure A4-30. Probability plots for total nitrogen and peat moss column.
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Figure A4-31. Probability plots for UV-254 and peat moss column.
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Figure A4-32. Probability plots for chloride and peat moss column.
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Figure A4-33. Probability plots for hardness and peat moss column.
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Figure A4-34. Probability plots for nitrite plus nitrate and peat moss column.
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Figure A4-35. Probability plots for nitrite and Rhyolite sand column.
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Figure A4-36. Probability plots for nitrate and Rhyolite sand column.
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Figure A4-37. Probability plots for ammonia and Rhyolite sand column.
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Figure A4-38. Probability plots for total phosphorus and Rhyolite sand column.
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Figure A4-39. Probability plots for COD and Rhyolite sand column.
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Figure A4-40. Probability plots for pH and Rhyolite sand column.
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Figure A4-41. Probability plots for conductivity and Rhyolite sand column.
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Figure A4-42. Probability plots for ORP and Rhyolite sand column.
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Figure A4-43. Probability plots for color and Rhyolite sand column.
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Figure A4-44. Probability plots for fluoride and Rhyolite sand column.
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Figure A4-45. Probability plots for sulfate and Rhyolite sand column.
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Figure A4-46. Probability plots for phosphate and Rhyolite sand column.
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Figure A4-47. Probability plots for total nitrogen and Rhyolite sand column.
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Figure A4-48. Probability plots for UV-254 and Rhyolite sand column.
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Figure A4-49. Probability plots for chloride and Rhyolite sand column.
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Figure A4-50. Probability plots for hardness and Rhyolite sand column.
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Figure A4-51. Probability plots for nitrite plus nitrate and Rhyolite sand column.
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Figure A4-52. Probability plots for nitrite and site filter sand column.
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Figure A4-53. Probability plots for nitrate and site filter sand column.
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Figure A4-54. Probability plots for ammonia and site filter sand column.
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Figure A4-55. Probability plots for total phosphate and site filter sand column.
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Figure A4-56. Probability plots for COD and site filter sand column.
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Figure A4-57. Probability plots for pH and site filter sand column.
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Figure A4-58. Probability plots for conductivity and site filter sand column.
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Figure A4-59. Probability plots for ORP and site filter sand column.
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Figure A4-60. Probability plots for color and site filter sand column.
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Figure A4-61. Probability plots for fluoride and site filter sand column.
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Figure A4-62. Probability plots for sulfate and site filter sand column.
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Figure A4-63. Probability plots for phosphate and site filter sand column.
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Figure A4-64. Probability plots for total nitrogen and site filter sand column.
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Figure A4-65. Probability plots for UV-254 and site filter sand column.

A4-39



99

MWH Sand
Chloride

95
90 1

80
70
60
501
40
30+
201

Percent

Variable
—@— Influent Conc.
—l— MWH Sand

Mean StDev N AD P
17.71 14.94 7 0.677 0.043
26 8.103 4 0.184 0.762

Data

Figure A4-66. Probability plots for chloride and site filter sand column.
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Figure A4-67. Probability plots for hardness and site filter sand column.
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Figure A4-68. Probability plots for nitrite plus nitrate and site filter sand column.

A4-41



MWH Zeolite

Nitrite
99
Variable
—@— Influent Conc.
95 —l— MWH Zeolite
90 Mean StDev N AD P
0.02957 0.01212 7 0.299 0.486
80 0.01886 0.01122 7 0.219 0.735
70
)
C 607
O 50-
o 40
o
30
20
10
5_
1 T

T T
-0.02 0.00 0.02 0.04 0.06 0.08
Data

Figure A4-69. Probability plots for nitrite and site zeolite column.
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Figure A4-70. Probability plots for nitrate and site zeolite column.
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Figure A4-71. Probability plots for ammonia and site zeolite column.
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Figure A4-72. Probability plots for total phosphorus and site zeolite column.
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Figure A4-73. Probability plots for COD and site zeolite column.
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Figure A4-74. Probability plots for pH and site zeolite column.

A4-44



MWH Zeolite
Conductivity
99
Variable
—@— Influent Conc.
95+ —l— MWH Zeolite
90 Mean StDev N AD P
337 87.80 7 0.338 0.383

80 4157 40.77 7 0392 0.272

704
E 60
Q
O 501
j -
O 40
o

30

20

10

5_

1 T T T T T T T T

0 100 200 300 400 500 600 700
Data

Figure A4-75. Probability plots for conductivity and site zeolite column.
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Figure A4-76. Probability plots for ORP and site zeolite column.
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Figure A4-77. Probability plots for color and site zeolite column.
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Figure A4-78. Probability plots for fluoride and site zeolite column.
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Figure A4-79. Probability plots for sulfate and site zeolite column,
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Figure A4-80. Probability plots for phosphate and site zeolite column.
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Figure A4-81. Probability plots for total nitrogen and site zeolite column.
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Figure A4-82. Probability plots for UV-254 and site zeolite column.
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Figure A4-83. Probability plots for chloride and site zeolite column.
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Figure A4-84. Probability plots for hardness and site zeolite column.
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Figure A4-85. Probability plots for nitrite plus nitrate and site zeolite column.
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Figure A4-86. Probability plots for nitrite and surface modified zeolite column.
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Figure A4-87. Probability plots for nitrate and surface modified zeolite column.
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Figure A4-88. Probability plots for ammonia and surface modified zeolite column.
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Figure A4-89. Probability plots for total phosphate and surface modified zeolite column.
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Figure A4-90. Probability plots for COD and surface modified zeolite column.
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Figure A4-91. Probability plots for pH and surface modified zeolite column.
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Figure A4-92. Probability plots for conductivity and surface modified zeolite column.
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Figure A4-93. Probability plots for ORP and surface modified zeolite column.
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Figure A4-94. Probability plots for color and surface modified zeolite column.
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Figure A4-95. Probability plots for fluoride and surface modified zeolite column.
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Figure A4-96. Probability plots for sulfate and surface modified zeolite column.
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Figure A4-97. Probability plots for phosphate and surface modified zeolite column.
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Figure A4-98. Probability plots for total nitrogen and surface modified zeolite column.
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Figure A4-99. Probability plots for UV-254 and surface modified zeolite column.
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Figure A4-100. Probability plots for chloride and surface modified zeolite column.
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Figure A4-101. Probability plots for hardness and surface modified zeolite column.
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Figure A4-102. Probability plots for nitrite plus nitrate and surface modified zeolite

column.
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Figure A4-103. Probability plots for nitrite and R and SMZ mixed media column.
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Figure A4-104. Probability plots for nitrate and R and SMZ mixed media column.
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Figure A4-105. Probability plots for ammonia and R and SMZ mixed media column.
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Figure A4-106. Probability plots for total phosphorus and R and SMZ mixed media
column.
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Figure A4-107. Probability plots for COD and R and SMZ mixed media column.
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Figure A4-108. Probability plots for pH and R and SMZ mixed media column.

A4-62



99

Rhyolite Sand — Surface Modified Zeolite (R — SMZz)

95
90 1

80
70
60
501
40
30+
201

Percent

Conductivity
Variable
—@— Influent Conc.
—&— R-SMZ
Mean StDev N AD P

337 87.80 7 0.338 0.383
388.6 77.34 7 0.226 0.708

T T T T T T T
100 200 300 400 500 600 700
Data

Figure A4-109. Probability plots for conductivity and R and SMZ mixed media column.

99

Rhyolite Sand — Surface Modified Zeolite (R — SM2z)

95
90

80
70
60
501
40
30+
20+

Percent

ORP
Variable
—@— Influent Conc.
—l— R-SMZ
Mean StDev N AD P

186.9 21.05 7 0.273 0.544
181.3 28.31 7 0.260 0.584

T T T T T
100 150 200 250 300
Data

Figure A4-110. Probability plots for ORP and R and SMZ mixed media column.
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Figure A4-111. Probability plots for color and R and SMZ mixed media column,
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Figure A4-112. Probability plots for fluoride and R and SMZ mixed media column.
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Figure A4-113. Probability plots for sulfate and R and SMZ mixed media column.
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Figure A4-114. Probability plots for phosphate and R and SMZ mixed media column.
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Figure A4-115. Probability plots for total nitrogen and R and SMZ mixed media column.
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Figure A4-116. Probability plots for UV-254 and R and SMZ mixed media column.
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Figure A4-117. Probability plots for chloride and R and SMZ mixed media column.
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Figure A4-118. Probability plots for hardness and R and SMZ mixed media column.
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Figure A4-119. Probability plots for nitrite plus nitrate and R and SMZ mixed media

column.
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Figure A4-120. Probability plots for nitrite and R-SMZ-GAC mixed media column.

Percent

99

Nitrate

Rhyolite Sand — Surface Modified Zeolite — Granular Activated Carbon (R-SMZ-GAC)

95
901

80
70
60
50
40
30
20+

10

Variable
—@— Influent Conc.
—— R-SMZ-GAC

Mean StDev N AD
5.986 0.9424 7 0.380
2957 2593 7 0.423

P
0.294
0.223

Data

Figure A4-121. Probability plots for nitrate and R-SMZ-GAC mixed media column.
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Figure A4-122. Probability plots for ammonia and R-SMZ-GAC mixed media column.
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Figure A4-123. Probability plots for total phosphorus and R-SMZ-GAC mixed media

column.
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Figure A4-124. Probability plots for COD and R-SMZ-GAC mixed media column.
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Figure A4-125. Probability plots for pH and R-SMZ-GAC mixed media column.
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Figure A4-126. Probability plots for conductivity and R-SMZ-GAC mixed media column.
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Figure A4-127. Probability plots for ORP and R-SMZ-GAC mixed media column.
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Figure A4-128. Probability plots for color and R-SMZ-GAC mixed media column.
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Figure A4-129. Probability plots for fluoride and R-SMZ-GAC mixed media column.
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Figure A4-130. Probability plots for sulfate and R-SMZ-GAC mixed media column.
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Figure A4-131. Probability plots for phosphate and R-SMZ-GAC mixed media column.
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Figure A4-132. Probability plots for total nitrogen and R-SMZ-GAC mixed media column.
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Figure A4-133. Probability plots for UV-254 and R-SMZ-GAC mixed media column.
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Figure A4-134. Probability plots for chloride and R-SMZ-GAC mixed media column.
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Figure A4-135. Probability plots for hardness and R-SMZ-GAC mixed media column.
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Figure A4-136. Probability plots for nitrite plus nitrate and R-SMZ-GAC mixed media

column.
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Figure A4-137. Probability plots for nitrite and R-SMZ-GAC-PM mixed media column.
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Figure A4-138. Probability plots for nitrate and R-SMZ-GAC-PM mixed media column.
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Figure A4-139. Probability plots for ammonia and R-SMZ-GAC-PM mixed media column.
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Figure A4-140. Probability plots for total phosphate and R-SMZ-GAC-PM mixed media

column.
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Figure A4-141. Probability plots for COD and R-SMZ-GAC-PM mixed media column.
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Figure A4-142. Probability plots for pH and R-SMZ-GAC-PM mixed media column.
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Figure A4-143. Probability plots for conductivity and R-SMZ-GAC-PM mixed media
column.
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Figure A4-144. Probability plots for ORP and R-SMZ-GAC-PM mixed media column.
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Figure A4-145. Probability plots for color and R-SMZ-GAC-PM mixed media column.
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Figure A4-146. Probability plots for fluoride and R-SMZ-GAC-PM mixed media column.
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Figure A4-147. Probability plots for sulfate and R-SMZ-GAC-PM mixed media column.
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Figure A4-148. Probability plots for phosphate and R-SMZ-GAC-PM mixed media
column.
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Figure A4-149. Probability plots for total nitrogen and R-SMZ-GAC-PM mixed media

column.
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Figure A4-150. Probability plots for UV-254 and R-SMZ-GAC-PM mixed media column.
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Figure A4-151. Probability plots for chloride and R-SMZ-GAC-PM mixed media column.
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Figure A4-152. Probability plots for harndess and R-SMZ-GAC-PM mixed media column.
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Figure A4-153. Probability plots for nitrite plus nitrate and R-SMZ-GAC-PM mixed
media column.
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Figure A4-154. Probability plots for nitrite and sand, zeolite, GAC layered media column.
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Figure A4-155. Probability plots for ammonia and sand, zeolite, GAC layered media

column.
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Figure A4-156. Probability plots for total phosphate and sand, zeolite, GAC layered media

column.
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Figure A4-157. Probability plots for COD and sand, zeolite, GAC layered media column.
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Figure A4-158. Probability plots for pH and sand, zeolite, GAC layered media column.
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Figure A4-159. Probability plots for conductivity and sand, zeolite, GAC layered media

column.
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Figure A4-160. Probability plots for ORP and sand, zeolite, GAC layered media column.
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Figure A4-161. Probability plots for color and sand, zeolite, GAC layered media column.
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Figure A4-162. Probability plots for nitrate and sand, zeolite, GAC layered media column.

Figure A4-163. Probability plots for nitrite and sand, zeolite, GAC layered media column.
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Figure A4-164. Probability plots for sulfate and sand, zeolite, GAC layered media column.
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Figure A4-165. Probability plots for phosphate and sand, zeolite, GAC layered media

column.
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Figure A4-166. Probability plots for total nitrogen and sand, zeolite, GAC layered media

column.
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Figure A4-167. Probability plots for UV-254 and sand, zeolite, GAC layered media

column.
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Figure A4-168. Probability plots for chloride and sand, zeolite, GAC layered media

column.
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Figure A4-169. Probability plots for hardness and sand, zeolite, GAC layered media

column.
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Figure A4-170. Probability plots for nitrite plus nitrate and sand, zeolite, GAC layered

media column.
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