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Appendix A7: Constituent Removal Analyses from Full-Scale Column Tests 
 
 
This appendix contains information pertaining to the removal of major constituents from the 
treated stormwater by each media column during long-term, full-depth, column tests. The 
following describes the sets of figures in this appendix: 
 
The appendix is organized showing the removal results for the main constituents for each of the 
ten media combinations examined, in the following order: 
 

Granular activated carbon (GAC) 
Peat moss (P) 
Rhyolite sand (R) 
Site filter sand 
Site zeolite (Z) 
Surface modified zeolite (SMZ) 
Rhyolite sand and surface modified zeolite (R-SMZ) 
Rhyolite sand – surface modified zeolite – granular activated carbon (R-SMZ-GAC) 
Rhyolite sand, surface modified zeolite, granular activated carbon, and peat moss (R-SMZ-

GAC-P) 
Layered site filter sand, site zeolite, and granular activated carbon (layered S-Z-GAC) 

 
Each section describes performance with the following plots and tables:  
  

ANOVA for regression plot of influent vs. effluent concentration, but particle size category 
Scatterplot of influent vs. effluent concentrations, with best-fit regression line and equation 
(or COV if a constant) 
Line plot showing influent vs. effluent concentrations, along with Sign test significance p 
Scatterplot but without regression line to better see actual data  

 
The equations shown on the plots are based on the ANOVA evaluations. If the intercept term is 
not significant, then the ANOVA was recalculated and only the slope term is used in the 
equation. If the slope term is not significant, then there is not a relationship between the variables 
and the average and COV values are shown. In the report tables in Section 4.3, these equations 
are not presented if there was not a significant difference between the column influent and 
effluent values, based on the nonparametric Sign test. 
 
In each of these sets, these analyses are presented for different particle size categories. The 
particle size categories examined are: 
 

Nitrites 
Nitrates 
Ammonia 
Total phosphorus 
COD 
pH 



A7-2 
 

Conductivity 
ORP 
Color 
Fluoride 
Sulfate 
Phosphate 
Total nitrogen 
UV-254 
Chloride 
Hardness 
Nitrites plus nitrates 

 
 
Locations of Major Appendix A7 Sections: 
 
Granular Activated Carbon ............................................................................................................. 3 

Peat Moss ...................................................................................................................................... 37 

Rhyolite Sand ................................................................................................................................ 71 

Site Filter Sand ............................................................................................................................ 105 

Site Zeolite .................................................................................................................................. 139 

Surface Modified Zeolite ............................................................................................................ 173 

Rhyolite Sand – Surface Modified Zeolite ................................................................................. 207 

Rhyolite Sand – Surface Modified Zeolite – Granular Activated Carbon (R – SMZ – G) Mixed 
Media .......................................................................................................................................... 241 

Rhyolite Sand – Surface Modified Zeolite – Granular Activated Carbon – Peat Moss (R – SMZ – 
G - P) ........................................................................................................................................... 275 

Layered Site Sand – Site Zeolite – Granular Activated Carbon (SZG) ...................................... 309 
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y = 17. 4 ( 0. 89)
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Hardness

y = 96. 4 ( 0. 15)
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y = 0. 013 ( 1. 40)
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y = 8. 11 ( 0. 09)

0

2

4

6

8

10

0 2 4 6 8 10 12

Influent Concentration (pH)

E
ff

lu
en

t 
C

o
n

ce
n

tr
at

io
n

 
(p

H
)



A7-320 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG) 

PH

0

1

2

3

4

5

6

7

8

9

10

Influent Eff luent

C
o

n
ce

n
tr

at
io

n
 (

p
H

)

11-M ar

20-M ar

25-M ar

1-Apr

13-Apr

24-Apr

7-M ay

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG) 

PH

0

2

4

6

8

10

0 2 4 6 8 10

Influent Concentration (pH)

E
ff

lu
en

t 
C

o
n

ce
n

tr
at

io
n

 
(p

H
)

11-M ar

20-M ar

25-M ar

1-Apr

13-Apr

24-Apr

7-M ay



A7-321 
 

Conductivity 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG)
Conductivity
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y = 34. 1 ( 0. 34)
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y = 0. 03 ( 0. 68)
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y = 43. 7 ( 0. 64)
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y = 92. 8 ( 0. 14)

0

20

40

60

80

100

120

0 20 40 60 80 100 120

Influent Concentration (mg/L)

E
ff

lu
en

t 
C

o
n

ce
n

tr
at

io
n

 
(m

g
/L

)



A7-340 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG) 

Hardness

0

20

40

60

80

100

120

Influent Eff luent

C
o

n
ce

n
tr

at
io

n
 (

m
g

/L
)

11-M ar

20-M ar

25-M ar

1-Apr

13-Apr

24-Apr

7-M ay

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG) 

Hardness

0

20

40

60

80

100

120

0 20 40 60 80 100 120

Influent Concentration (mg/L)

E
ff

lu
en

t 
C

o
n

ce
n

tr
at

io
n

 
(m

g
/L

)

11-M ar

20-M ar

25-M ar

1-Apr

13-Apr

24-Apr

7-M ay



A7-341 
 

NO2+NO3 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

Layered Site Sand – Site Zeolite – Granular Activated 
Carbon (SZG)

NO2+NO3

y = 1. 68 ( 0. 98)
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