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OIL AND GREASE



Oil and Grease (mg/L)

Oil and Grease (mg/L)

Sand
Oil and Grease

Added Coarse Sand

16 ~d] 100%
e I I N [ --O--Influent
+ 90%
14 -@®-- Effluent
— —Permit Limit T 80%
12 4
——Media Change
+70%
10 A % Removal
+ 60%
s - 4+ 50%
6 1 +40%
4+ 30%
4
A +20%
2 4
+10%
"~eo<|>—---— &---0-|--of--@--—-@----------0l®
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Oiland Grease
100%
____________________________.O__
Influent 1 90%
--®--Effluent
1 809
— —Permit Limit %
——Media Change T 70%
R A % Removal
+ 60%
3
o
f +50% §
o
N
+ 40%
+ 30%
+20%
bd
A +10%
L e S S~ S S
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Oil and Grease
16 100%
--—-—-——n—-n—-n—-n—-——_-_--n-- = == =" __.o_.
» Influent 1 909
--@-- Effluent
— —Permit Limit T 80%
12 X
—Media Change
+ 70%
_ A % Removal
< 10
E’ + 60%
Y
8
o 8 T 50%
()
]
c
= 1 40%
5 6
+ 30%
4
T 20%
2
: +10%
OO @ @ @ - @ e - | e m e @ s
0 T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Oil and Grease (mg/L)

Oil and Grease (mg/L)

Oil and Grease (mg/L)

o
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o

o

Zeolite
Oil and Grease

100%
T 90%
T 80%
| --O--Influent
T 70%
-- @ - - Effluent
b — =—Permit Limit 1 60%
= Media Change E
1 A % Removal + 50% §
B
1 40%
T 30%
A +20%
1 1 10%
eoBe -0 -} oo @ --@ - oo[oo
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Oil and Grease
100%
- T - ] 71T — — T --O-- Influent
+ 90%
) --@-- Effluent
— —Permit Limit T 80%
| —Media Change
g 1 70%
A % Removal
+ 60%
B +50%
1 40%
+ 30%
A +20%
| 1 10%
WGQT— REY R RN Y N N wm——
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Oil and Grease
100%
T 90%
1 -O--Influent
- @-- Effluent + 80%
1 — =—Permit Limit
1 709
—Media Change 70%
1 A % Removal
% T 60%
]
>
o
g +50% E
['4
B
+40%
+ 30%
A 1 20%
| 4 10%
o080 0@ |-@0 - @ @@ - @
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



16 Mixture 100%
—_— 1 —_ --O-- Influent
14 - 90%
--@-- Effluent
- 80%
12 =— =—Permit Limit
. £ 70%
Media Change
I 10 9
g A % Removal T60%
- [
3 3
3 8 +50% §
<
[C) [
2 R
f_“ 6 1 40%
5}
- 30%
4
A 1 20%
2
- 10%
oeSe - 0| q»rooooo
0 T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Oil and Grease
Wet-Dry Cycle Started
16 g 100%
-O-- Influent 1 90%
14
--@-- Effluent
1 809
— —Permit Limit 80%
12
Media Change 1 70%
- A % Removal
a 10 4
3 + 60%
£ K
3 H
3 8 T50% §
5} 4
T B
c
s -+ 40%
& 61
-+ 30%
4 4
-+ 20%
A
2 4
-+ 10%
oe8e - 0| - —olo----o-em
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Oil and Grease
16 100%
14 + 90%
--O-- Influent T 80%
2 @ - - Effl t
uen 1700
= =—Permit Limit
g 10 60%
g Filter Change 17" _
§ s A % Removal {50% £
[0} 4
2 S
2 . 1 40%
(5}
+ 30%
4
T+ 20%
2
+ 10%
0% . o .- @o-——---]-@ - r --------- [ @ @ )
0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Replace with Peat

Moss/Perlite

Peat Moss
Oil and Grease

Wet-Dry Cycle Started

Time (Days)



TOTAL ORGANIC CARBON



Sand

Added Coarse Sand TOC
16 ~al 100%
14 + 90%
. -O-- Influent
~ 4 o,
--@-- Effluent 80%
124 @ . <
KRS - . Media Change
00- 000 -- --@|--O T+ 70%
N 2 - Lo A % Removal
. 10 A ® '®----@
3 + 60%
=)
E
o 81 —+ 50%
o
-
6 + 40%
A —+ 30%
4
+20%
2 ]
A A T 10%
0 +A—AA T —a T T A T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
TOC
30 100%
-O-- Influent
-+ 90%
- ®-- Effluent
25 4
Media Change| -+ 80%
A % Removal
- 70%
20
= +60% _
o 151 150% €
o [
2 @ ¢
. 2
(] B 1 40% °
Q@OWO- - - @ -------------- [ R L R ®:-|-
10 -®
-+ 30%
T 20%
5 4
A
- 10%
0 +A—& & — — : A& . . A A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
TOC
30 100%
-O-- Influent
- 90%
25 | --@-- Effluent
- 80%
Media Change
A % Removal T 70%
20
5 - 60%
B
E
15 | +50%
Q
o %
~ AOAE
ee® .- ®-... . . |.--e:: . Te T 40%
..0.0. ..=:‘. .......... O.........'.‘.-.. ........... .:"... .O' . .
10 A 'O----@
-+ 30%
T 20%
5 4
- 10%
0+ A—A& & & T & T & 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



TOC (mg/L)

TOC (mg/L)

TOC (mg/L)

30

25

20

o

30

25

20

Zeolite
TOC

100%

--O-- Influent

--@-- Effluent

Media Change

A % Removal

+ 90%

T 80%

+ 70%

T 60%

T 50%

% Removal

1 40%

T 30%

T 20%

+ 10%

0%

»
»

25,000

50,000

75,000

100,000 125,000 150,000 175,000

Flow Total (gal)

Activated Carbon
TOC

200,000

100%

O0-0-0- -G

Aeoeo. |

AA

- Influent

- Effluent

Media Change

% Removal

| A

+ 90%

+ 80%

+ 70%

+ 60%

+ 50%

% Removal

+ 40%

-+ 30%

+ 20%

+10%

0%

25,000

50,000

75,000

100,000 125,000 150,000 175,000

Flow Total (gal)

Barley Straw
TOC

200,000

100%

- O-- Influent

-- @-- Effluent

Media Change

A % Removal

4

+ 90%

+ 80%

+ 70%

+ 60%

+ 50%

% Removal

1 40%

+ 30%

+ 20%

+ 10%

0%

»
»

0 25,000

50,000

75,000

125,000

100,000 150,000 175,000

Flow Total (gal)

200,000



TOC (mg/L)

TOC (mg/L)

TOC (mg/L)

Replace with Peat

Peat Moss

Moss/Perlite Wet-Dry Cycle Started TOC
30 4 Mixture A 100%
—+ 90%
25 -O-- Influent
—+ 80%
--@-- Effluent
+70%
20 - .
Media Change
T 60% _
A % Removal g
o
15 +50% E
o) &
. =
% . + 40%
[e2 I T BEEY TERM
10
+ 30%
A 4 20%
5 4
+10%
0 AAA A Ak T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Wet-Dry Cycle Started Toc
30 A/ 100%
-O-- Influent 4 90%
25 1 - Effluent
- 80%
Media Change
T 70%
20 A % Removal
+60% _
©
>
°
15 - +50% E
o, '3
® { - ES
. 90, e [ —+ 40%
OC@O0O0--- @ f------- O{O0-----
10
- 30%
A -+ 20%
5 4
- 10%
0 A A T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
TOC
30 100%
+ 90%
25 1 --O-- Influent
--@-- Effluent T 80%
Filter Change
A % Removal + 70%
20
+60% _
©
>
°
15 +50% E
% ©
. ) . 2
1 40%
0ee---® - - ® - ----- .
10 4 @ ( J
+ 30%
+ 20%
5 4
r A + 10%
0 . . —Ah— A . . . A — . A . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)



TOTAL SUSPENDED SOLIDS



Sand

TSS
Added Coarse Sand
80 (i ~d 100%
-O--Influent T 90%
70
--@-- Effluent
+ 80%
60 A A — —Permit Limit
A N T 70%
A . Media Change
50 - .
= B A A % Removal T60% <
5 | F1tr——=——T——-— :
% 40 1 < +50% E
4
@ <
30 + 40% °
._. O ’o T 30%
20 48 8 -
. A .
- R N +20%
o.. - g
10 oo|--||®--@] - @ --® @ ---------
eo-00 9 -0 |--0|--@.@ o 1 100
0 . . : . . . . 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
TSS
80 100%
Q -O-- Influent
BN 1 909
70 - N - @-- Effluent %
— —Permit Limit 1 80%
60 4 A . ———Media Change
A R N +70%
A A A A % Removal
50 o
= + 60% =
> 3 . 2
. - o
”§; 40 4 o o +50% E
. o
» .
[ N °
+a0% =
30 © .
... Q 1 30%
204 e
o e O T 20%
10 { 00®e” e ’e +10%
A o
0 T T T T T T A T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
TSS
80 100%
[e]
RIS --O-- Influent
N 1+ 90%
70 --®-- Effluent
— —Permit Limit T 80%
60 A A S A .
A ——Media Change
A T 70%
A % Removal
50 o
= - T60% —
=) >
o
% 40 T50% E
17 12
. T 40% =
30 C
N o, .),.Q‘ +30%
o @ -t o '
PP - " 1+ 20%
10 {0000 -- @ T®--- -
T 10%
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



TSS (mg/L)

TSS (mg/L)

TSS (mg/L)

80

70

60

50

40

30

20

80

70

60

o
o

N
o

w
o

20

80

70

60

o
o

N
o

w
o

20

Zeolite

TSS
100%
e} -O-- Influent
R I 90%
4 A --@-- Effluent
' — —Permit Limit [ 80%
| A A : A
A Media Change| 70%
A -
R A % Removal
A % I 60%
_5__________‘__:_______ ______
Ta c)o +50%
| O Y + 40%
::' o 2 +30%
10 N A ‘\
R - +20%
10000 - @ ------------ ® @@ ®----1t R R o-- 10%
+10%
T T T T — T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
TSS
100%
o
| A - O-- Influent 1 90%
- -- ®-- Effluent
+ 80%
| A A — —Permit Limit
A 1
A Media Change 70%
1 . A % Removal 1 60%
S T T T T 1T T T T T ™
4 A o ’g' O T 50%
;o
|0 L aon
7. O ;(\ T+ 30%
106 o al -
- - +20%
of.. . %
{o00® | oo B ol @ - o @ - b ARRREE
+ 10%
T T T T A T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
TSS
100%
o) -O- - Influent
o t 90%
b --@-- Effluent :
— —Permit Limit r 80%
i A - A )
A ) A Media Change || 70%
| A % Removal
+ 60%
q + 50%
. + 40%
. \\‘o Q 1 30%
x‘.’q\ ’8 ) g +20%
1 ® L R ° SRR 2B 1 100
T T T T T A— T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal

% Removal



TSS
Replace with Peat
Moss/Perlite Wet-Dry Cycle Started
80 Mixture A 100%
-O-- Influent 1 90%
70 4 14
AT --@-- Effluent
: + 80%
60 J ‘a — —Permit Limit
] Media Change| T 70%
2% A A % Removal 1 60% —
< B ol g
(=) - A [}
£ 4] o +50% E
7] . o
17 12
[ °
+a0% =
30 4
+ 30%
20 1
: T 20%
101 @
A £ 10%
0 T — T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
TSS
Wet-Dry Cycle Started
80 = 100%
Q
70 | o --O-- Influent T 90%
-- @-- Effluent 1 80%
A
60 A
A A = =—Permit Limit
+ 70%
A B )
50 . Media Change
= . A 160% —
< A e A % Removal g
g’ ) K i x °
= 40 | FE Q 150% E
a EE <
[ ; S
0| O + 40%
14 30%
201 4 °,
3 + 20%
0] 0@ - @l ole - o--
+ 10%
0 : : A : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
TSS
80 100%
® --O-- Influent
o + 90%
70 1 --@-- Effluent
— —Permit Limit | T 80%
60
Filter Change | 1 70%
50 - A % Removal
= T 60% —
= S i S
g 2
= 40 +50% E
» )
(2] A n:
- fa0% =
30 ¢
: R + 30%
20 1 ¢ o R
e, - + 20%
‘0. .
10 . 2 ®
+ 10%
0 AdAA A— T T T T r T A T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Peat Moss

Time (Days)



TOTAL DISSOLVED SOLIDS



TDS (mglL)

TDS (mglL)

TDS (mg/L)

Sand

TDS
Added Coarse Sand
1000 ~d 100%
900 | -O-- Influent 1 90%
- Trr1Ttr-—-——lt———"""17T— - — -- @-- Effluent
800 + 80%
— —Permit Limit
700 1 ——Media Change| | 70%
600 | A % Removal +60% —
g
o
500 +50% £
12
°
400 - y +a0% &
e o ) S i @S-
@ ‘Or
300 - +30%
200 - +20%
100 - A A + 10%
0 A T — A T — A T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
TDS
1000 100%
__________________________..O..
900 4 Influent 1 90%
--@-- Effluent
800 + 80%
= =—Permit Limit
700 7 Media Change | T 70%
600 A A % Removal 1 60% =
>
)
500 T50% £
12
°
400 ; a0% =
\9@ L
300 - ¢ 1+ 30%
200 T 20%
100 - T 10%
A A )
A A A
0 A , , A , A ; ; A ; 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
TDS
1000 100%
- - --- - " - " -"-""-""-""-""="="="="|9\~-""—""—"—"—=—= -O--Influent
900 + 90%
--@®-- Effluent
800 1 L T 80%
— —Permit Limit
7001 Media Change + 70%
o
600 J A % Removal 1 60% =
>
o
500 -| +50% E
©
°
400 1 fa0% =
300 +30%
200 - + 20%
100 - A A + 10%
A
A A A
0 A : —& T T A T . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



TDS (mg/L)

Zeolite

TDS (mg/L)
% Removal

TDS
1000 100%
—_——————_———_———_——— e —_— ——————— ———— --O-- Influent
900 4 - 90%
--@-- Effluent
800 — —Permit Limit | 80%
700 J Media Change | 70%
A % Removal
600 - - 60% —
©
>
)
500 -| + 50% 5
X ) 53
400 [ ) +40% ©
e T @l I
o® eI o
300 - @ 1 30%
200 - + 20%
100 -| + 10%
A
A A A y
0 A A T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
TDS
1000 100%
900 J --O--Influent 1 90%
--@-- Effluent
800 - + 80%
— —Permit Limit
700 A Media Change T 70%
< 600 A % Removal 1 60%
2
- 500 - . + 50%
=] B S
=
400 - ) . 1 409
N~ e
300 - +30%
200 - +20%
100 { A 1 0%
A
N N N A N
0 A : 'S : A : : A : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
TDS
1000 100%
e -O-- Influent
900 - + 90%
--®-- Effluent
800 - + 80%
= —Permit Limit
700 4 Media Change | T 70%
600 4 A % Removal 1 60%
500 - + 50%
400 - 1 40%
B T o P O g O @
0“-. _=_. ----------- ® "g ----------- @ -----"""" 0 """"" O --@ O
300 4 & T+ 30%
200 - T 20%
100 A A + 10%
A
0 AAA & — ; ; A . A . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Peat Moss

TDS
Replace with Peat \yet.pry Cycle Started
Moss/Perlite
1000 T—wrixture N 100%
900 4 -O-- Influent 1 90%
--@-- Effluent
800 - + 80%
— —Permit Limit
700 7 Media Change| T 70%
< 600 | A % Removal + 60% =
2 3
= 500 | 1 50% £
") [}
a 12
[ °
4004 o Le '30 1 40% =
e o flgf*
300 - e + 30%
200 +20%
100 4 +10%
A
A
0 A . A AA : : : : . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
TDS
Wet-Dry Cycle Started
1000 % 100%
900 4 --0O--Influent 1 90%
--@-- Effluent
800 + 80%
— —Permit Limit
700 7 Media Change | | 70%
- 600 A % Removal + 60%
2
- 500 - T 50%
o
P 400 40%
| T o
[ J R llllgt
®® e " o|s s Q‘E)
300 L +30%
200 - T 20%
100 4 +10%
A
0 A A A A ‘A r T r r 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
TDS
1000 100%
900 1 - O-- Influent 1 90%
- @-- Effluent
800 + 80%
=— =—Permit Limit
700 1 Filter Change | T 70%
5 600 A % Removal 1 60%
g
& 5901 T 50%
[a]
F 400 40%
| j| P  Fey @t o .. T
.‘.‘——‘. ____________ @-:::::: 8 ~@-=z:fz: 8 _______ O_,.::-.;;g
300 i -+ 30%
200 + 20%
100 A + 10%
A
0 T T —— T T p T A T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal



AMMONIA-N



Ammonia-N (mg/L)

Ammonia-N (mg/L)

Ammonia-N (mg/L)

Sand

Ammonia-N

Added Coarse Sand

Flow Total (gal)

W 100%
w4+ ———rFr1rr———-——1r——- -O-- Influent 1 909%
--@-- Effluent
T 80%
. — —Permit Limit
8 1 3
Media Change| T 70%
A % Removal 1 60%
61 :
B + 50%
: + 40%
47 :
+ 30%
: [ X
5 ] . i N +20%
] e .
o [ 2§ o--- ° +10%
-] O ‘of
o4
AlA T T 0%
50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Ammonia-N
100%
—————— e —— ——— ——— ——— ] — — — — —| .- O-- Influent { g0%
- @ -- Effluent
T 80%
— —Permit Limit
Media Change | | 70%
A % Removal 1 60% —
) S
g
+ 50%
[}
A o
1409 =
A A A
T 30%
] P +20%
@ @:iii.o.oo.. O--... R + 10%
O. """" o .- cot )
88 IRRREEY IR R
A T —A T T T A— 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Ammonia-N
100%
—_——— e —— e ] ——— - O--Infl t
i nfluen 1 909
--@®-- Effluent
T+ 80%
— —Permit Limit
Media Change | T 70%
A % Removal 1 60% _
) S
o
A + 50% 5
12
°
+a0% =
A A A
T 30%
A
] +20%
o o T10%
.*».
T T T 0%
50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal



Ammonia-N (mg/L)

Ammonia-N (mg/L)

Ammonia-N (mg/L)

Zeolite
Ammonia-N

100%
--O-- Influent
I T R H- 90%
--@-- Effluent ’
— —Permit Limit [+ 80%
1 Media Change|| 70%
A % Removal
—+ 60%
A A + 50%
1 40%
Al
+ 30%
| 1 20%
--------- O-.:" . + 10%
_________ pe 8 .
T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Ammonia-N
100%
| ——— e e e e e e ] e e e e e — ] -O- - Influent 1 90%
--®-- Effluent
+ 80%
— —Permit Limit
Media Change | | 70%
A
A % Removal 1 60%
+ 50%
A
[ ]
RN + 40%
+30%
A '..
| ° 3 - +20%
'f ';‘ __________ . o PSS 1 10%
& e R SERTEE 8. ..o} - ;
o‘g & ot
. . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Ammonia-N
100%
——— i —— — — —— —— — — — — — — — i ——— | " O -~ INfluent
| + 90%
- @ - - Effluent
+ 80%
= =——Permit Limit
1 A
Media Change | T 70%
A % Removal 1 50%
A + 50%
+ 40%
+30%
| +20%
L@
- - O_._.:_.'_'__x.-’ T 10%
3 T T A — T T A — T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal

% Removal



Ammonia-N (mg/L)

Ammonia-N (mg/L)

Ammonia-N (mg/L)

Peat Moss
Ammonia-N

Replace with Peat
Moss/Perlite Wet-Dry Cycle Started

Mixture v 100%
10 | =———— g —_— --O-- Influent 1 909%
--@-- Effluent
+ 80%
— —Permit Limit
8
Media Change| T 70%
A % Removal 1 60%
6 4
A + 50%
AA
+ 40%
4 4
A
+ 30%
A
2 | +20%
b
o : b 1 10%
) T1$BTo-8
o il TFQ &
0 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Ammonia-N
W et-Dry Cycle Started
e 100%
10 4 = e o e e = ——— --O--Influent 1 90%
o
--@®-- Effluent
+ 80%
— —Permit Limit
8
Media Change T 70%
A
A % Removal 160% —
©
+ 50%
A &
°
+a0% =
44
A
+30%
2 1 . +20%
______ @ 8" \\ + 10%
e %
A e : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Ammonia-N
100%
10 | =———— i — — —_—— e e ] —— i —— --O-- Influent 1 909%
--@-- Effluent
+ 80%
p — —Permit Limit
8 4
Filter Change | T 70%
A A % Removal
A o + 60%
6 4
+ 50%
+ 40%
4 4
+ 30%
2| O.. + 20%
o ° N o 10%
o0 - AR 8:-:1" 8 IRl SR .A-»‘.":».» -® :
o o o
0 T T —— T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal



NITRATE-N



Nitrate-N (mg/L)

Nitrate-N (mg/L)

Nitrate-N (mg/L)

Added Coarse Sand

Sand
Nitrate-N

100%

S

-O--Influent
--@-- Effluent

— —Permit Limit

Media Change
A

% Removal 1

90%

80%

70%

60%

50%

% Removal

40%

30%

20%

10%

100,000

125,000 150,000 175,000 200

Flow Total (gal)

Vermiculite

Nitrate-N

0%

,000

100%

-O--Influent

--@-- Effluent

— —Permit Limit

Media Change

A

% Removal T 60%

T+ 50%

T 40%

+ 90%

+ 80%

T 70%

% Removal

T+ 30%

T 20%

T+ 10%

75,000

100,000

125,000 150,000 175,000

Flow Total (gal)

Perlite
Nitrate-N

- O-- Influent

-- @-- Effluent

— =—Permit Limit

Media Change

A % Removal T

0 25,000

50,000

75,000

100,000
Flow Total (gal)

9----@ L

125,000 150,000 175,000

0%

200,000

100%

90%

80%

70%

60%

50%

% Removal

40%

30%

20%

10%

0%

200,000



Nitrate-N (mg/L)

Nitrate-N (mg/L)

Nitrate-N (mg/L)

Zeolite

Nitrate-N
9 100%
--O-- Influent
4 - - 1 ] L 90%
8 --@-- Effluent °
7 — —Permit Limit - 80%
Media Change || 70%
6 4
4 A % Removal
+ 60% —
51 g
o
+50% E
o
4 4
°
{a0% &
3 4
+ 30%
2 4
+20%
1 1 109
A 10%
| oS08 .0
0 e --®----1---------@----- @ . -Q@---------- - ------ - - o --------. Q- -@ . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Nitrate-N
9 100%
ed 1] -O-- Influent 1 90%
--@-- Effluent
+ 80%
I — —Permit Limit
: 1 70%
6l a4 Media Change
A % Removal T60% —
5 H
+50% E
4 12
L a09% &
3 4
+30%
2 +20%
14 + 10%
o L eBe® O Srns B SRR ol--@----- ol---.@----- B PRRP : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Nitrate-N
9 100%
-O-- Influent
8] ————e e e + 90%
--@-- Effluent
+ 80%
71 — —Permit Limit
Media Change | T 70%
61 A 9
A % Removal 1 60% =
51 H
1 50% E,
4
L a0% &
3
A +30%
2
A +20%
1] + 10%
o leNee .. @ .......... S P P P e .0 .-@ L 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)




Nitrate-N (mg/L)

Nitrate-N (mg/L)

Nitrate-N (mg/L)

Peat Moss

Time (Days)

Nitrate-N
Replace with Peat Wet-Drv Cvcle Started
Moss/Perlite et-Dry Lycle Starte
9 Mixture L 100%
N . _ --O-- Influent 1 909
--@-- Effluent
71 + 80%
— — Permit Limit
; 1 70%
6l a Media Change
A % Removal 1 60% —
©
| >
5 o
1 50% &E,
4 4
o
+40% =
3 4
+ 30%
2 4
+ 20%
1] a + 10%
A
0+ .'8”- - @ - |..-.”_m T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Nitrate-N
Wet-Dry Cycle Started
x 100%
I D R -O-- Influent 1 90%
-®-- Effluent
+ 80%
il = =—Permit Limit
: + 70%
1 A Media Change
A % Removal 1 60% —
1 g
°
+50% E
| [
{a0% &
+ 30%
| 1 20%
| A +10%
|eB00--.@ -.|...... ole ... o -am ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Nitrate-N
100%
-] I R [ -O--Influent 1 90%
--@-- Effluent
+80%
T — —Permit Limit
] Filter Change | T 70%
A % Removal 1 60% _
©
5 3
+50% E
| (14
+40% &
| +30%
| +20%
| +10%
—J—QV—Q. e R e L B = EER R = = EEEEe ® T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70



NITRITE-N



Sand

Nitrite-N
Added Coarse Sand
1.2 \ 100%
-O-- Influent 1 909%
10 ——t 4 ——— -@-- Effluent
+ 80%
— —Permit Limit
0.8 4 Media Change| T 70%
%7 A % Removal 1 60% —
©
E 3
z 9
3 0.6 1 50% §
z 1 409 &
0.4 4
+30%
+20%
0.2
*
Lo .. +10%
oo-ooT--- (ro B R R ole
0.0 : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Nitrite-N
1.2 100%
-O-- Influent
+ 90%
wod — - - --@-- Effluent
1 809
— —Permit Limit K
Media Change | T 70%
0.8
) o
_37| A % Removal 1 s0%
E
Z 0.6 A + 50%
£
=
= T+ 40%
= b
0.4
+ 30%
+ 20%
0.2
[ ]
. + 10%
0000 -0 - .- R @ oo ] T ®--0-0
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Nitrite-N
1.2 100%
--O-- Influent
T 90%
100 —e_ - - e |- Effluent
., . . T 80%
=— =—Permit Limit
Media Change | T 70%
0.8
- )
- A % Removal 1 60%
E
Z 06 1 50%
2
=
z 1 40%
0.4 1
? T 30%
o + 20%
029 ! .
Do 1+ 10%
0000 --@®------------ L R [ R [ J C@ e | JEEEEEEREE o ---@
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Nitrite-N (mg/L)

Zeolite
Nitrite-N
1.2 100%
--O-- Influent
- 90%
- - @-- Effluent
10 —————— e e e —— e e —— e ——— e — ———
— —Permit Limit [ 80%
Media Change | 70%
0.8
0 A % Removal
o
> -+ 60% =
£ >
- o
Z 06 150% E
& )
= 4
= X
z 1 40% ©
0.4
+ 30%
+ 20%
0.2
+ 10%
0009 -0 ---|--------- ®------ T L I @ - 0[ --------- o -0
0.0 T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Nitrite-N
1.2 100%
-O-- Influent 1 909%
U0 [ S I S I S --@-- Effluent
+ 80%
= =—=Permit Limit
f + 70%
0.8 4 Media Change
%7 A % Removal + 60% 5
E 3
Z 06 +50% E
Q
= ©
= 3
= +40% °©
0.4
+ 30%
+ 20%
0.2
+ 10%
oooo--T------——------—-----o --------- o -o----- of----@----- o -
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Nitrite-N
1.2 100%
- O-- Influent
+ 90%
wod i ] -- @-- Effluent
o 1 80%
— =—Permit Limit
Media Change | T 70%
0.8
A % Removal 1 60% _
©
>
o
0.6 | +50% E
o
°
1 40% =
0.4
+ 30%
+ 20%
0.2
+ 10%
0000 - @ - o | -@ - [ L I -9--®
0.0 T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)



Nitrite-N (mg/L)

Nitrite-N (mg/L)

Nitrite-N (mg/L)

Peat Moss

Nitrite-N
Replace with Peat
Moss/Perlite Wet-Dry Cycle Started
1.2 Mixture L 100%
--O-- Influent 1 909%
1.0 4 —_ —_— --@-- Effluent
+ 80%
— —Permit Limit
08 4 Media Change| T 70%
A % Removal 1 60%
0.6 1 + 50%
+ 40%
0.4
T 30%
+ 20%
0.2
P % + 10%
0000---0----1-|¢ r -@00
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Nitrite-N
Wet-Dry Cycle Started
1.2 7% 100%
--O--Influent 1 909%
1.0 4 —————— o ——— — —— — --@-- Effluent
+ 80%
— —Permit Limit
- +70%
0.8 4 Media Change
A % Removal 1 60%
0.6 4 +50%
+ 40%
0.4 4
® +30%
+20%
0.2 4
N +10%
0060 --@--}------ 08 0 -0
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Nitrite-N
1.2 100%
--O-- Influent 1 90%
1.0 4 ——— e e ] —_— e —— e -- @-- Effluent
+ 80%
— —Permit Limit
0.8 | Filter Change | | 70%
A % Removal 1 60%
0.6 + 50%
+ 40%
0.4
+ 30%
+ 20%
0.2 4
+ 10%
00e---®------------ @ - ®-------- r -------- o-- @ [ JEEEEEEREE @
0.0 . . . . . . . . . . . . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal

% Removal



NITRATE + NITRITE-N



Nitrate + Nitrite-N (mg/L)

Nitrate + Nitrite-N (mg/L)

Nitrate + Nitrite-N (mg/L)

Sand
Nitrate + Nitrite-N

Added Coarse Sand

Flow Total (gal)

\ 100%
a1 a - 1r___ --O-- Influent 1 90%
--@-- Effluent
+ 80%
T — =—Permit Limit
Media Change| T 70%
1 A
A % Removal 1 60% —
1 g
o
+50% E
i o
+ 40% R
+ 30%
| + 20%
| + 10%
|eB000--}:|8:-.0.]. . 0l. @ .8 ....... ole ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Nitrate + Nitrite-N
100%
--O--Influent
S S + 90%
--@-- Effluent
1 809
— —Permit Limit 80%
Media Change | + 70%
A
0
A % Removal L 60w —
©
>
o
+50% E
4
L a09% &
+30%
+20%
A + 10%
Q- - @ ----------....@------. PP SPRP SPES ®--} .. @----........0..9:@ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Nitrate + Nitrite-N
9 100%
--O-- Influent
6 — - e ] u 1 90%
--@-- Effluent
T+ 80%
77 — —Permit Limit
N Media Change | T 70%
A % Removal 1 60% =
5 1 >
)
1 50% EE;’
4
1 a0% =
3 4
T+ 30%
2 4
T 20%
1] +10%
g P - e Y = BN
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Nitrate + Nitrite-N (mg/L)

Zeolite
Nitrate + Nitrite-N

9 100%
--O- - Influent
o - - 1 _ - 90%
8 --@-- Effluent 5
74 =— =—Permit Limit | 80%
3 Media Change|| 70%
o 6
£ A A % Removal
= T60% —
g 51 C>>
= +50% E
=z (4
+ 47 <
8 +40% °©
©
£ 3|
=z 1 30%
2 4
+ 20%
1 1 100
A 10%
_08‘_.3_0
0 leve® --@---|--....-..0----.. [ NN SPPUSUSPIDY SRS B PRRSSSIY WY : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Nitrate + Nitrite-N
9 100%
ed o 4 1] - O-- Influent 1 90%
--@®-- Effluent
+ 80%
71 — —Permit Limit
o ; + 70%
E’ 61 A Media Change
; A % Removal + 60% 5
g 5 3
§ +50% E
+ 41 n\:
e +40% °©
=
x 3
=z +30%
5 | +20%
1] +10%
0 48440 N - @ ---- - ol----@----- N *_ . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Nitrate + Nitrite-N
9 100%
--0O- - Influent
8 e e e e + 90%
--@-- Effluent
74 — —permitLimit | | 8%
Media Change | + 70%
61 A
o
A % Removal 1 60% =
54 >
o
T50% E
4 ] 4
4 a0% =
3
N + 30%
2 4 a +20%
1] + 10%
0 ,4845_q ------------ c@---- @ -------.. ®-;-------- ®--------- 9 ---@--@ . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Nitrate + Nitrite-N (mg/L)

Nitrate + Nitrite-N (mg/L)

Nitrate + Nitrite-N (mg/L)

Replace with Peat

9

Moss/Perlite
Mixture

Peat Moss
Nitrate + Nitrite-N

Wet-Dry Cycle Started

[

(4]

IS

w

50,000 75,000 100,000 125,000 150,000 175,000 200,000

--O- - Influent
--@-- Effluent

= =—Permit Limit

Media Change

A % Removal

Flow Total (gal)

Leaf Compost
Nitrate + Nitrite-N

Wet-Dry Cycle Started

100%

+ 90%

T+ 80%

+ 70%

+ 60%

+ 50%

1 20%

+ 30%

20%

10%

0%

x

--O--Influent

--@-- Effluent

= =—Permit Limit

Media Change

A % Removal

+ 90%

+ 80%

T 70%

T 60%

+ 50%

T+ 40%

+ 30%

T+ 20%

+ 10%

0%

50,000 75,000 100,000 125,000 150,000 175,000

Flow Total (gal)

Bag Filter
Nitrate + Nitrite-N

200,

--O-- Influent
--@-- Effluent

= ==Permit Limit

Filter Change

A % Removal

Time (Days)

70

000

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

% Removal

100%

% Removal

% Removal



TOTAL KJELDAHL NITROGEN



TKN (mg/L)

TKN (mg/L)

TKN (mgL)

Sand

TKN
Added Coarse Sand
6 ° \ 100%
: --O-- Influent 1 90%
5 : --@-- Effluent
+ 80%
: — —Permit Limit
. . 1 709
4 : Media Change 70%
A % Removal T60% <
: s
3 : 4 +50% E
A . I AT x
: : | e 1 a0% =
2 - \
N > ° + 30%
I oa o) 1 oo
. 3 . o 20%
O
+10%
0 T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
TKN
12 100%
. -O-- Influent 1 g0%
10 4 = - ®-- Effluent
+ 80%
Media Change
1 709
8 A % Removal 70%
T 60% —
©
3
6 et +50% E
o 4
°
A {a0% &
4 4
A A + 30%
.
Lo .0, B + 20%
24 e L
. . o
o + 10%
0 A . . : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
TKN
10 100%
= O- - Influent
94 T 90%
-- @-- Effluent
1 1 go9
8 Media Change ° 80%
77 A % Removal ' + 70%
61 T60% —
4 3
5 150% E
A o
o
4] a 1 a0% =
.8,
3| . + 30%
".\ .0, A ’,"' R
P o, . : +20%
NI ot [N I O T R
o .‘o' o R O * 5
110o® ] 4 g +10%
0 : : : : . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



TKN (mg/L)

TKN (mg/L)

Zeolite

TKN
10 100%
--O-- Influent
9 | I 90%
--@-- Effluent
8 | L ] I 80%
Media Change
7 S F70%
! ‘| A % Removal
61 A : 4+ 60% —
©
A . 3
5 | +50% E
N o
\ °
44 A : 1 a0% =
Q.. B
3 A SN | 1 30%
.0, . :
2 L L e Y ;i T 20%
.. Ot : °
e ol
14 ® .I o +10%
0 T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
TKN
6 100%
[ ]
-O-- Influent 1 90%
5
- - @-- Effluent 1 80%
Media Change | | 7q9,
4
/'y : N A % Removal 1 60%
RN : . e
3 K ) + 50%
; C ; } ¢
: S RN 1 409 3°
s ‘e .
2 RN [ ]
. o + 30%
X ] o,
N +20%
1 o] ..o
+ 10%
0 . : A : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
TKN
10 100%
-O- - Influent
9 + 90%
--@- - Effluent
8 + 80%
Media Change
7 T 70%
A % Removal °
Q 6 A + 60%
£
; 5 + 50%
E A L °
4 S [N T 40%
v .o‘ * . \\
3 L + 30%
2o c@ @i a2 B - * 1+ 209%
® O---O~ N o O-...... N
O . 0L .
11g ® ‘o ® +10%
0 A— T T T A 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Peat Moss

TKN
Replace with Peat
Moss/Perlite Wet-Dry Cycle Started
10 Mixture Ve 100%
-O-- Influent
9 F 90%
--®-- Effluent
g J I 80%
Media Change
74 ° L 70%
B & A % Removal
ay 6 1 + 60% 7;
=]
.: [}
E 5 o +50% £
Z T &
4 L -~
[= Dt ®
49 P +40% °
3 +30%
R
2 . | T 20%
. Je +10%
0 A . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
TKN
Wet-Dry Cycle Started
10 rg 100%
9 4 --O--Influent 1 90%
o | --@-- Effluent 1 80%
7 Media Change 1 70%
0y
Q 61 a A % Removal 1 60% =
g :
> 5 A T50% &
< 14
o, e 1 a0% =
3 | +30%
5 | +20%
1] +10%
0 A T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
TKN
10 100%
--O-- Influent
9 4 90%
--@-- Effluent
8 80%
Filter Change
7 A A 70%
A % Removal
—_ | = 609
% 6 60% §
£ D °
= 5 . +50% E
4 1 [7]
< A A %
44 g + 40% °©
3 o) + 30%
. g o S
2le® . “ . 1 20%
e . -
[ @,
1 T g ——‘=8 4+ 10%
0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)



SULFATE



Sand

Sulfate
Added Coarse Sand
100%
300 | m——— e e e e
--O-- Influent 1 90%
--@-- Effluent
250 + + 80%
= =Permit Limit
Media Change| T 70%
200 4
% A % Removal 1 60%
E
Q T+ 50%
= 150
£
>
n T 40%
100
‘0‘138: "e""’----" .......... ole T 30%
o097
[ +20%
50 o
+10%
A A
04 Ak : N - ala : : ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Sulfate
100%
300 f —m—— —_-——— — —————— _—_— e — -
- O-- Influent 1 909
- - @ - - Effluent
250 -+ 80%
— —Permit Limit
Su Media Change T 70%
Ifa 200 - %
te A % Removal 1 60% Re
(m m
/ 1 509, OV
E) 150 4 50% 2
-+ 40%
100 - S 1 309
________ QQO R . -e:g 30%
009 &’
-+ 20%
50
-+ 10%
A A
0 A A , , A —A A, 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Sulfate
100%
300 | m———— e e e e e e e ] ——
- O- - Influent 1 90%
--®@-- Effluent
250 + T+ 80%
— —Permit Limit
1 709
Media Change 70%
200 +
= A % Removal T 60% —
2 g
M g
8 150 T5% §
&8 ©
=] 3
@ fa0% =
100 .- G - Y
Y TR @ ---° EEEEEE EEEE ERREY TR . e g T 30%
0003 977
+ 20%
50
+ 10%
A
A A A A A A A A o
0 A T T T T A T A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Sulfate (mg/L)

Zeolite
Sulfate

100%
L e e I — --O-- Influent
L 909
--®-- Effluent %
250 — —Permit Limit | 80%
Media Change| 70%
200 A % Removal
T 60% —
>
g
150 T0% g
4
fa0% =
100
@, P ®--O T 30%
0909 :® """ N
* +20%
50
+ 10%
A A
o lad " a ; ‘ —A ; A ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Sulfate
100%
300 { m———— e e — ] — e ——
-O-- Influent + 90%
250 J --@-- Effluent 1 8o
— =—Permit Limit
+ 70%
200 { Media Change
a 1
> A % Removal 60% =
£ >
I g
£ 150 T50% g
8 4
=] °
» 2 4 40% =
. @ - -
100 4 ot >
______ @@ @Ol g b g + 30%
Py ‘_.8;:()—:—“"“
s +20%
50
A +10%
A
A A
0 & . . . . A : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Sulfate
100%
300 {f ———————— ——— 4 —- - — - — — — — — ————— -
--O-- Influent T 90%
--@-- Effluent
250 - + 80%
— —Permit Limit
+ 70%
Media Change
200
= +60% —
= A % Removal % 5
M g
2 150 - T50% §
& (4
S °
® +a0% =
100 4 i .
... . @-e=ezziiiil _-----==--.~-...==,:=e==_..__ + 30%
PY~SEE - e
1] 1 20%
50 4
A
+ 10%
AA A 4 A A
0 r 3 T — A T A— —a T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Sulfate (mg/L)

Sulfate (mg/L)

Peat Moss

Sulfate
Replace with Peat
Moss/Perlite Wet-Dry Cycle Started
Mixture
100%
300 | = RN B u N 7 S——
--O-- Influent 1 90%
-- @-- Effluent
250 + + 80%
— =—Permit Limit
Media Change| T 70%
200 +
A % Removal T60% —
>
£
150 - T50% §
o
1 a0 &
100
_J9=9’9.'00g 1 30%
00 -9
LA +20%
50
+ 10%
a A
0 A__A AL, ‘ ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Sulfate
Wet-Dry Cycle Started
100%
300 ————_ - - & ’
-O-- Influent T 90%
250 4 --@-- Effluent 1 80%
= =—Permit Limit
+ 70%
200 4 Media Change
A % Removal TEO% 3
3
150 150% §
4
+a0% =
0 P + 30%
I TR [
0089::- 0
+20%
50 -
A + 10%
A A
0 A A ‘ Ay ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Sulfate
100%
300 | ——— i ——— —— R e —
--O-- Influent 1 90%
-- @-- Effluent
250 + T 80%
— —Permit Limit
Filter Change | T 70%
200 +
d A % Removal 1 60%
=)
E
Q T+ 50%
= 150
&
=]
(7] T+ 40%
100
@eeeee- @ ---°" i @eeean- L + 30%
e O T
+ 20%
50
+ 10%
0 ‘ ‘ —A A ‘ —A ‘ —A— ‘ ‘ 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



ALKALINITY



Alkalinity (mg/L)

Alkalinity (mg/L)

Sand

Alkalinity
Added Coarse Sand
300 ~4 100%
--O-- Influent 1 90%
250 +
--@-- Effluent 1 80%
Media Change| | ;g9
200 4
.".: o 0,
N A % Removal 1 60% _
©
3
150 8 + 50% 5
®
1 a0 &
100
+ 30%
+ 20%
50
+ 10%
A
0 AAA T & A& T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal
ermlc‘ﬂlté
Alkalinity
300 100%
-O-- Influent
+ 90%
- @-- Effluent
250 +
Media Change | T 80%
0y
A % Removal 1 70%
200 +
--e.. JPPEE I B o--@ +60% —
. R _O ________________ O— - ™ g
; - . )
150 { @ Tl 3 ) 1 50% g
‘o O &
1 a0 &
100
+ 30%
+ 20%
50 1 A
A 1 10%
A A A
0 T T T T — T A —A— 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Alkalinity
300 100%
Influent 1 g0%
250 | -®-- Effluent
X + 80%
Media Change
A % Removal + 70%
200 4
a O @@ Y )
g, RIS T R T © N S [ 1 60%
.‘E 150 T+ 50%
E
2 1 40%
100
+ 30%
+ 20%
50
+ 10%
A A
0 A . . —& . —A . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Zeolite

Flow Total (gal)

Alkalinity
300 100%
-O-- Influent
--@-- Effluent r90%
250 -
Media Change Il gpo,
A % Removal
70%
. 200
d
) - -® T60% —
E o g
> L
£ 150 - - +50% £
3 5 “
°
- 1 a0% =
100 +
+30%
+20%
50
+10%
A
0 T T i T T 3 T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Alkalinity
300 100%
-O-- Influent 1 90%
250 +
--@-- Effluent 1 80%
@) R Media Change 1 70%
200 + - e
o ..O]-: @7, X 0
E’ . e-- ‘of --ol- A % Removal 1 60%
_O‘ -
%‘ 150 - S 1 50%
s ©
:_(‘ ® + 40%
100
T+ 30%
+ 20%
50
+ 10%
A
A
0 A T T T A T A T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Alkalinity
300 100%
O - - Influent
T+ 90%
250 4 - @-- Effluent
] 1 80%
Media Change
o A % Removal T 70%
200 1 L
= 0 . o .
S IRREY IR L 1+ 60% —
£ ©
= 3
> |
£ 150 . +50% E
s o @
°
3 +a0% &
100 +
+ 30%
+ 20%
50
+ 10%
A A
0 & T T A— A— A— T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal



Alkalinity (mg/L)

Alkalinity (mg/L)

Alkalinity (mg/L)

Replace with Peat

300

250

200

150

100

50

300

250

200 -

150 4

100

50

300

250

200

150

100

50

Moss/Perlite
Mixture

Wet-Dry Cycle Started

Peat Moss
Alkalinity

e

e

-O-- Influent

--@®-- Effluent

Media
Change

A % Removal

»

25,000

Wet-Dry Cycle Started

50,000

75,000

100,000
Flow Total (gal)

Leaf Compost
Alkalinity

125,000

150,000

175,000

20

A

A

g

A

-O-- Influent

- @ - - Effluent

A % Removal

Media Change

A A
[ Y

25

,000

50,000

k-

75,000

100,000
Flow Total (gal)

Bag Filter
Alkalinity

125,000

150,000

175,000

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

0,000

100%

T 90%

T 80%

T 70%

T 60%

T 50%

T 40%

T 30%

T 20%

T 10%

0%

200,000

--O-- Influent

A

--@-- Effluent

A

Filter Change

% Removal

25

30 35 40
Time (Days)

45 50

55

60 65

7

0

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

% Removal

% Removal

% Removal



CONDUCTIVITY



Added Coarse Sand

Sand
Conductivity

1000 ~ 100%
900 4 -O--Influent 1 90%
800 4 --@®-- Effluent 1 80%
€ 700 Media Change 1 70%
o
@
2 600 1 Qo.,.o'— =T A % Removal 1 60% —
£ o S
2 ]
2 500 - +50% E
2 4
S 400 1 40% =
°
c
o
O 300 T 30%
200 - +20%
100 A + 10%
A
0 AAl ; A LA ; ; ; 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Conductivity
1000 100%
--O-- Influent
900 - + 909
--@-- Effluent %
800 - Media Change |4 80%
_ A % Removal
£ 700 4 1 70%
3 .
@B - - O
2 600 4 I BEEE - GEEEEEEEEEEEE 8 N +60% —
E g
2 °
> 500 4 T50% E
2 x
S 400 1 +40% =
k-]
c
o
O 300 4 +30%
200 - +20%
100 - + 10%
AL
0 A A y , , , , , , 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Conductivity
1000 100%
-O-- Influent
900 + 90%
- @ - - Effluent
800 1 Media Change | | 80%
_ A % Removal
E 700 - 1 70%
L
@ - @,
o N W @ -t HEEEEE EEEPY W R ST
£ 600 19, S PR @i @ - FEEMrscesaa: : 1 60% —
£ 98. g o) £ 8 % g
S
2 o
2 500 +50% E
2 13
g X
> 400 4 1 40% °©
°
c
o
O 300 + 30%
200 + 20%
100 A + 10%
AA A A
0 +& A : - - - - - A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Zeolite

Flow Total (gal)

Conductivity
1000 100%
-- O-- Influent
900 1 -- ®-- Effluent F 90%
Media Change
800 -+ t 80%
A % Removal
g 700 4 = + 70%
~ A
) . Lo -®
(=] L@ H Il @ . R .
£ 600+ 8’9;00- L4 Ly o 1 60%
2
2 500 - + 50%
2
°
3 4004 + 40%
c
o
O 300 + 30%
200 +20%
100 - + 10%
0 AA—4& T T —a A A T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Conductivity
1000 100%
900 A ® --O--Influent 1 90%
800 A L --@-- Effluent 1 80%
E 700 | ® Media Change | | 790,
L . . N
3 e ) LA B S A %R I
< 1O o@: i -~ o R _EEERETRIPY FEEA SRRt Xe] b Remova 1 2no
£ 600 .ﬁg_e; @ ° 60%
2
2 500 4 + 50%
2
°
S 400 - + 40%
T
c
o
O 300 - + 30%
200 +20%
100 - + 10%
A A
ol A A | : : : A A : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Conductivity
1000 100%
-O- - Influent
900 +90%
--@®-- Effluent
800 Media Change | T 80%
3 700 4 A % Removal 1 70%
o
] ..
S Iy L @riiaeeooan B T P~ @ ez @, 1 ane
£ 600 { Sgg® 8:: ') 60% —
E >
2 °
2 500 +50% E
2 o
£ =®
S 400 +40% °
T
c
)
O 300 1 1 30%
200 1 +20%
100 - +10%
A
0o+—ATA A : ‘ A - — ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal

% Removal



Peat Moss
Conductivity

Replace with Peat

Moss/Perlite Wet-Dry Cycle Started

Conductivity (umhos/cm)

Conductivity (umhos/cm)

Conductivity (umhos/cm)

Time (Days)

1000 T—wrixture ar 100%
900 --O-- Influent + 90%
800 --@-- Effluent + 80%
700 Media Change + 70%

L d
600 Q,e... B ‘_g e .:E» 8.0 8 A % Removal 1 60%
500 + 50%

400 + 40%
300 + 30%
200 + 20%
100 + 10%

A
(Y ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Conductivity
Wet-Dry Cycle Started

1000 100%
5009 -O-- Influent T 90%
800 1 -- ®-- Effluent T 80%
700 + Media Change | T 70%

- TET BT .:25
600 - a‘:gﬁ.— L 8 ° A % Removal T 60%
500 - + 50%
400 + 40%
300 - + 30%
200 + 20%
100 + + 10%
A
01—a A A : A : : : 0%
0 25,000 50,000 75,000 100,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Conductivity
--O-- Influent
1000  100%
-- @-- Effluent
900 - F 90%
Filter Change
800 - t 80%
A % Removal
700 1+ 70%
® - @l e PR -®-., se
600 { Og@@-- = T TITIiTies @ caii e it 2 £ g + 60%
500 + 50%
400 - + 40%
300 - + 30%
200 - + 20%
100 - + 10%
A
0 : : A ‘ ‘ —A A A ‘ 0%
0 5 10 15 25 30 35 40 55 60 65 70

% Removal

% Removal

% Removal



HARDNESS



Hardness (mg/L)

Hardness (mg/L)

Hardness (mg/L)

300.

250.

200.

150.

100.

50.

300.0

250.0

200.0

150.0

100.0

50.0

0.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

Sand

Hardness
Added Coarse Sand
0 \ 100%
-O-- Influent 1 90%
0 --®-- Effluent
T 80%
Q--- O, ¥ 3 )
o o] .14 '.3.«- e Media Change 1 70%
0 00O ~@- - —
[ 1 3 N
i A % Removal 160% =
‘o|'®
3
0 50% £
4
°
+40% =
o A
+ 30%
o +20%
A +10%
A 4 a A
0 +A—a& . —h A— A . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Hardness
100%
-O--Influent
- @- - Effluent T 90%
Media Change || 80%
P S °.. A % Removal
Q O I el B +70%
100 @ e
T60% =
‘o g
. 150% E
o
fa0% ¥
+ 30%
T 20%
T 10%
A A
A—& & — — T & — T Ak 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Hardness
100%
-O- - Influent
-- @-- Effluent T 90%
Media Change || 80%
A % Removal
__-O""::':::'.-::._._
Qo O.. et ® -’ Sl e i@z [ T70%
1 00® IE L TTO-c T Tt OO0,
oL, 160% —=
e ® 2
1 T50% E
12
+ao% #
T 30%
T 20%
A A +10%
A A
A A T — . A T T A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Hardness (mg/L)

Hardness (mg/L)

Hardness (mg/L)

300.0

250.0

200.0

150.0

100.0

50.0

0.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

Zeolite
Hardness

A

A

--O-- Influent
--@-- Effluent
Media Change

N A % Removal

100%

- 90%

- 80%

..... .
o
® O

A

T 70%

T 60%

T 50%

T 40%

T 30%

T 20%

+10%

25,000

50,000

A
i K

75,000 100,000
Flow Total (gal)

125,000 150,000 175,000

Activated Carbon
Hardness

0%
200,000

100%

A

Q
{ L 3

A

- Influent

- Effluent

Media Change

% Removal

T 90%

T 80%

T 70%

T 60%

A

A

T 50%

T 40%

T 30%

T 20%

T 10%

0

A
x

A A
Y T

25,000

50,000

4
T x

75,000

100,000 125,000 150,000 175,000

Flow Total (gal)

Barley Straw
Hardness

00/0
200,000

100%

A

- Influent

- Effluent

Media Chan

A % Removal

T 90%

T 80%
ge

T70%

A A A

T 60%

T 50%

T 40%

T 30%

T 20%

T 10%

0%

25,000

50,000

150,000

75,000

100,000 125,000 175,000

Flow Total (gal)

200,000

% Removal

% Removal

% Removal



Hardness (mg/L)

Peat Moss

Hardness (mg/L)
% Removal

Hardness
Replace with Peat
Moss/Perlite Wet-Dry Cycle Started
300.0 Mixture 100%
--O-- Influent 1 90%
250.0
--@-- Effluent 1 80%
O ®. e B Media Change| 1 70%
200.0 A ojdg B
¢ » A % Removal T60% —
Y T
3
150.0 1 50% aE>
3
1 20% ¥
100.0 A
+ 30%
T 20%
50.0
T 10%
AA A
0.0 A —A A—AA T T T - - 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Hardness
Wet-Dry Cycle Started
300.0 v 100%
--O--Influent T 90%
250.0 4
° --®-- Effluent T 80%
Qe '
3ol e) NS i T 70%
200.0 1 o f-- @ - N O Media Change °
»
% A % Removal T 60%
150.0 1 + 50%
T 40%
100.0 1
T 30%
T 20%
50.0
A T 10%
AA A A
0.0 A T T A—A T T - - 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Hardness
--O-- Influent
300.0 F100%
--@-- Effluent
r 90%
Filter Change
250.0
et r80%
R | SRS A % Removal
0. E 1 70%
_. 2000 @ @~ o N =
- b ~
= i o T 60%
£ e
? 150.0 | 1 509
g . %
B
s + 40%
100.0 A
T 30%
T 20%
50.0 A
T 10%
A P A
0.0 T T —A— T T ——A— T & T T . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal






pH

pH

1

pH

Added Coarse Sand

Sand
pH

et 1§

--O--Influent

--@®-- Effluent

Media Change

0.0

25,000

50,000

75,0

100,000 125,000 150,000 175,000

Flow Total (gal)

00

Vermiculite
pH

9.0

8.0 1

7.0
6.0
5.0
4.0
3.0

2.0

1.0

0.0

- O-- Influent

- - @-- Effluent

Media Change

25,000

50,000

75,000

100,000 125,000 150,000 175,000

Flow Total (gal)

Perlite
pH

9.0
8.0

7.0 4
6.0
5.0
4.0 A
3.0

2.0

0.0

200,000

200,000

-O- - Influent

--@-- Effluent

Media Change

25,000

50,000

75,0

100,000 125,000 150,000 175,000

Flow Total (gal)

00

200,000



pH

Zeolite

pH
10.0
9.0
8.0 -0
eses .
7.0
6.0 1 --O-- Influent
5.0 4 --@-- Effluent
Media Change
4.0 4
3.0
2.0
1.0 A
0.0 T T T T T T T
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
pH
10.0
-O- - Influent
9.0 A
O -- @-- Effluent
8.0*&@5:;(' ot L (...__O
L IEE b4 -
704 Media Change
6.0
:E. 5.0
4.0 4
3.0 A
2.0 A
1.0 A
0.0 T T T T T T T
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
pH
10.0
9.0 4
.......... O -GS
8.0 o---O @il o T T A4
e88e .-
( 4
7.0 4
6.0 | -O--Influent
3 5.0 --®-- Effluent
4.0 4 Media Change
3.0 4
2.0 4
1.0 -
0.0 . . . : : : :
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



pH

pH

pH

Replace with Peat
Moss/Perlite
Mixture

Peat Moss
pH

Wet-Dry Cycle Started

oS 2
g_g“,n.::;_ _"_ﬁ"p-qoo

-O--Influent

--@-- Effluent

Media Change

0 25,000 50,000

75,000 100,000 125,000

Flow Total (gal)

Leaf Compost
pH

Wet-Dry Cycle Started

10.0

150,000 175,000

8071 goQg @
7.0 -
6.0
5.0 -

4.0 1

2.0 1

Neld
®-

©

<

-O-- Influent

--@®-- Effluent

Media Change

0.0 T T
0 25,000 50,000

75,000 100,000 125,000
Flow Total (gal)

Bag Filter
pH

150,000 175,000

200,000

200,000

9.0 +

8.0 1

6.0

5.0 4

3.0 §

2.0 q

--O-- Influent

-- @-- Effluent

Filter Change

0.0 T T T T

25 30 35 40 45
Time (Days)

50 55 60 65

70



ANTIMONY, TOTAL



Sand
Antimony, Total

Added Coarse Sand

Antimony (ug/L)

Antimony (ug/L)

Antimony (ug/L)

7 ~« 100%
-O-- Influent 1 90%
O et i e 1 I I S R — -- ®-- Effluent
A + 80%
— —Permit Limit
54 1
Media Change 70%
. A % Removal 1 60%
+ 50%
1A
3
o + 40%
2 ] - P + 30%
\ T 20%
1 .'. “\
o lé-el 8. .. + 10%
Gl I 1 A :
0 : : : : : : . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Antimony, Total
7 100%
-O- - Influent
+ 90%
b ———————— —— — — — — — — ——p |~ — — —| - ®--Efflent
P T 80%
— —Permit Limit
51 Media Change | T 70%
0y
A % Removal 1 60%
4 4
+ 50%
3
A ,p‘ . + 40%
’ o 1 30%
24 .
A A .
) - +20%
14 ’ .
S N 4 100/0
.~..g_ s @errezesrzzzazi@ee @ ------TTr ®:.. .Q.i
0 A . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Antimony, Total
7 100%
--©O--Influent 1 90%
6{ ——m——— - - -k - - - - — - ] — — — | ...
A ® - - Effluent
+ 80%
— —Permit Limit
51A 1
Media Change 70%
A % Removal 1 60%
4 4
+ 50%
3 4
L + 40%
5 ] A s 1 30%
. X +20%
11 .
o, - o . T+ 10%
Q-Qg,”ﬁ ---------- L @ - o-.. Y T @ - ®----9
(]
0 A y 3 T T T T \A T i A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal

% Removal



Antimony (ug/L)

Antimony (ug/L)

Antimony (ug/L)

Zeolite
Antimony, Total

7 100%
--O-- Influent
-- @-- Effluent F 90%
6 —————Fr- - r"———————— 1 — — 1 — —PermitLimit
Media Change [ 80%
5 A % Removal
| T 70%
. A + 60%
+50%
3 4
A K 1 40%
2 | . +30%
A
! + 20%
1 b /" ‘-
. 8 . + 10%
......... 3 @i 8.0 ’
0 T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Antimony, Total
7 100%
-O-- Influent 1 909%
i By Rt Iy I -- ®@-- Effluent
+ 80%
— —Permit Limit
5414 1
Media Change 70%
A % Removal 1 60%
4 4
+ 50%
34
1 40%
2 ] A \ + 30%
R 1 20%
14 i .
; A +10%
B AT .--.en..._.e: =_...x:::T::=...x
0 T T T A T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Antimony, Total
100%
-O-- Influent
+ 90%
| T T T T T2 T T — = ———7 --e-Effluent
+ 80%
— —Permit Limit
] Media Change | T 70%
A % Removal 1 60% _
4 ©
>
)
+50% E
(4
a o {a0% &
| A ’ . + 30%
+20%
| A )
o, . +10%
.QQQ b T 2 ------ . :e:“.--g
. : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Antimony (ug/L)

Antimony (ug/L)

Antimony (ug/L)

Replace with Peat

Moss/Perlite
Mixture

Wet-Dry Cycle Started

Peat Moss
Antimony, Total

100%

|a

)3 i

--O-- Influent

--@-- Effluent

— —Permit Limit

Media Change

A % Removal

+ 90%

+ 80%

T+ 70%

—+ 60%

T+ 50%

% Removal

T 40%

T+ 30%

T+ 20%

T 10%

0%

50,000

75,000

Wet-Dry Cycle Started

100,000
Flow Total (gal)

Leaf Compost
Antimony, Total

125,000

150,000

175,000

200,000

100%

e

-O-- Influent
--@-- Effluent

— —Permit Limit

Media Change

A % Removal

=+ 90%

T+ 80%

T+ 70%

T+ 60%

T+ 50%

% Removal

1 40%

T+ 30%

+ 20%

+ 10%

25,000

50,000

75,000

100,000
Flow Total (gal)

Bag Filter

Antimony, Total

T
125,000

T
150,000

T
175,000

0%
200,000

‘ 100%

-O-- Influent

--@-- Effluent

A

— —Permit Limit
Filter Change

% Removal

90%

80%

70%

60%

T+ 50%

+ 40%

T 30%

T 20%

+10%

0%

Time (Days)

70

% Removal



ANTIMONY, DISSOLVED



Antimony (ug/L)

Antimony (ug/L)

Antimony (ug/L)

0.8

0.6

0.4

0.2

0.0

0.8

0.6

Added Coarse Sand

Sand
Antimony, Dissolved

0.4

0.2

0.0

1.0 ~a 100%
0.9 -O--Influent 1 90%
0.8 --@-- Effluent 1 80%
0.7 4 ° Media Change| | 70%

Y 9
06 1o : ’,Q‘ A % Removal 1 s0%
. - -
0.5 z Gt .9 1 50%
. . P RSN o
0.4 ‘® 1 40%
0.3 +30%
0.2 +20%
0.1 4 A Al + 10%
0.0 A A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Antimony, Dissolved
100%
-O-- Influent
+ 90%
) --@-- Effluent
) 1 80%
Media Change
A % Removal T 70%
+ 60% =
Q
3
1o - .0 +50% E
Loia e ° 4
| : 18_______:::= .... @ - ~e . gt R RN call _‘Q 1 404 °\o
L8 ve iglier ‘
© g +30%
+ 20%
A
A 1 10%
A T T T T T A T A T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Antimony, Dissolved
100%
--O--Influent 4 90%
1 - -® —Effluent 1 80%
Media Change | | 7¢9,
A % Removal 1 60% =
Q
//A\\ 3
10 S -0 - ~. 1 50% g
N N N - - - @ ~ [v4
VA @mrmeeesee- - - -@— 7 O . O« o ° °
. A g g O Lo #
D . R~ ~
ase _ e
L4 o O 130%
A +20%
A
+ 10%
A
A T T T T T A T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Antimony (ug/L)

Antimony (ug/L)

Antimony (ug/L)

0.

0.

0.

0.

0.

0.

0.

0.8

0.6

0.4

0.2

0.0

0.8

0.2

0.0

0.

0.

0.

Zeolite
Antimony, Dissolved

A

-O-- Influent
-- @-- Effluent
Media Change

A % Removal

0%

25,000

50,000

75,000 100,000 125,00
Flow Total (gal)

Activated Carbon
Antimony, Dissolved

0

150,000

175,000

200,000

9

8

7

6

5

4

3

2

0

A
x

A

A

A
x

- Influent

- Effluent

Media Change

% Removal

A

0%

25,000

50,000

75,000

100,000 125,000
Flow Total (gal)
Barley Straw

Antimony, Dissolved

150,000

175,000

200,000

A

A

A

- Influent

- Effluent

Media Change

A % Removal

100%

T 90%

+ 80%

T+ 70%

T+ 60%

T+ 50%

T+ 40%

T 30%

T+ 20%

+ 10%

=
25,000

50,000

75,000

100,000 125,000

Flow Total (gal)

150,000

175,000

0%

200,000

r 90%

- 80%

+ 70%

+ 60%

T 50%

1 40%

+ 30%

+ 20%

T+ 10%

100%

T+ 90%

+ 80%

+ 70%

+ 60%

T+ 50%

1 40%

+ 30%

T+ 20%

+ 10%

% Removal

r 100%

% Removal

% Removal



Replace with Peat
Moss/Perlite

Mixture

Peat Moss
Antimony, Dissolved

Wet-Dry Cycle Started

Time (Days)

1.2 A 100%
-O-- Influent 1 90%
1.0 A& e
®-- Effluent 1 80%
Media Change| | 70%
0.8 -
j 0,
3 A % Removal Leow _
=) ©
2 C 3
> N
é 0610 & ﬁ + 50% §
£ L e lok[g o <
c Vo - -. N kNS 4 S
< Al® 4| & e 40%
044 &9 I .
O,' A o T 30%
. +20%
024
H |
/ A + 10%
[ ] A A
0.0 A A —A . . . . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Antimony, Dissolved
Wet-Dry Cycle Started
1.2 ' 100%
1 909
--O-- Influent 0%
1.0 4
1 809
--®-- Effluent 80%
) + 70%
081 a . Media Change
=) L )
g o \ ° A % Removal T 60% ,—;
> 2
£ 06 12 N +50% E
£ . o .4
£=] R L4 C’O I’
& s +40% °
0.4 N A
, o + 30%
; ° + 20%
024 @
+ 10%
0.0 A T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Antimony, Dissolved
Y --O-- Influent
12 -- @-- Effluent 100%
Filter Change || 00%
1.0 [y
A % Removal || 80%
+ 70%
0.8
g 60%
[=2] T -
2 [ g
> N
S5o06{e@ 1o 1 50% g
£ N N < lo.: [4
g e - T N I ! N 1 aoss 2
< L et e )
X J 0
0.4 5 - <
® b 1 30%
+ 20%
0.2
A T+ 10%
0.0 : : — A : : : : : : : : : 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70



ARSENIC, TOTAL



Added Coarse Sand

Sand

Arsenic, Total

80 \ 100%
-O-- Influent 1 90%
70 A
--@-- Effluent
+ 80%
60 4 — —Permit Limit
Media Change| T 70%
Q 50 1 A % Removal 160% —
=) ©
E) >
o g
| 1 509
.QE, 40 50% &"
® A <
< + 40%
30 4 A b
+30%
20 -
+20%
= - +10%
-] -- e L
T T T T T T 0%
50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Arsenic, Total
80 100%
-O--Influent
70 | + 90%
-®-- Effluent
— —vpPermitLimit | | 80%
60 -
Media Change | | 7¢9,
T 50 A A A % Removal .
3 T60% —
E) >
o g
.qE, 40 T+ 50% &,
8 A €
< +40% °
30 A
+30%
20 -
+20%
10 -
+10%
e--e@
0 : : : : : : ‘A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Arsenic, Total
80 100%
-O-- Influent
+ 90%
70 A
— @ —Effluent
Permit Limit | | O
60 | ermit Limi
Media Change | 1 70%
-y 50 1 A % Removal Leow _
=) ©
S >
= o
2 40 4 1 50% E
c A )
[ A 14
g <
1+ 40%
30 4 ’
+ 30%
20
+ 20%
10 4
‘0" N 1 10%
¢ bo-0¢- - @ @-A & --0- - "T-0---@
0 T T T T T T T A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Zeolite
Arsenic, Total

80 100%
--O-- Influent
- @-- = 90%
70 | ®-- Effluent o
— —Permit Limit
X - 80%
60 Media Change
A % Removal | 709%
—_— 50 4
dcn + 60% ]
e 40 + 50% &’
8 A <
< 1+ 40% =
30 4
T 30%
20
T 20%
10 ———— e ———— — ————
: JES S e + 10%
@ ---eenen @ .- o ---- "~‘~8.
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Arsenic, Total
80 100%
7o -O- - Influent 1 90%
--@-- Effluent
+ 80%
60 = =—Permit Limit
Media Change | | 70%
g 50 A %R
= o Removal 4 60% —
g g
o g
g 40 + 50% S
3 4
°
< 30 1 a0% =
+ 30%
20
+ 20%
101 [ 's_ - 10%
-, 1"
. r@--r- @
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Arsenic, Total
80 100%
-O-- Influent
=+ 90%
70 4
- @ - - Effluent
o 1 80%
60 4 Permit Limit
Media Change | T 70%
—_— 50 4
3 A % Removal 1 60% —
g g
Y ? e
4 " 4 0,
_g 40 B 50% &’
2 A "
o
< + 40% °©
30 4
+ 30%
20 4
+ 20%
10
+ 10%
0 T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Replace with Peat
Moss/Perlite

Wet-Dry Cycle Started

Peat Moss
Arsenic, Total

80 Mixture A 100%
--O--Influent
70 | +90%
--@-- Effluent
+80%
60 4 — —Permit Limit
Media Change| T 70%
% 50 - A % Removal 1 s0%
2
2 40 +50%
8 A
< % + 40%
1 A
+30%
20 A
+ 20%
10 B -
+10%
- 0-r1
0 . . . . : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Arsenic, Total
Wet-Dry Cycle Started
80 / 100%
-O- - Influent + 90%
70 4
--@-- Effluent
+ 80%
60 - — —Permit Limit
. + 70%
Media Change
~— 50 1
= A 9 + 609
> A Y% Removal % ‘_§
g g
| 1 509
.g 40 50% &’
g ®
< +40% °©
30 o
A + 30%
20
+ 20%
[©]
0|0 e 2
R B + 10%
sede -0 | ----- ole----- *
0 T T T A T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Arsenic, Total
80 100%
--O-- Influent
r 90%
70 -- @-- Effluent
— —Permit Limit [ 80%
60 | )
Filter Change || 70%
— 50 A % Removal
o o
3 60% =
2 40 T 50% S
2 14
< 1 0% ¥
30 4
T 30%
20 +
+ 20%
T 10%
T 0%
65 70

Time (Days)

% Removal



ARSENIC, DISSOLVED



Arsenic (ug/L)

Arsenic (ug/L)

Arsenic (ug/L)

Sand

Arsenic, Dissolved

Added Coarse Sand

8 ~d 100%
; -O-- Influent 1 90%
--@-- Effluent 1 80%
6| ® -
: - ) Media Change| | 740,
57 : - A % Removal 1 509
ce-eev--ffg::0]| -0 -6 @ -0 ‘ol ®
4 | +50%
+ 40%
3 4
A + 30%
2
+20%
14
+10%
y §
0 . . . : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Arsenic, Dissolved
100%
-O-- Influent
+ 90%
1 --@-- Effluent
1 509
Media Change | | 8%
| A % Removal + 70%
T 60% —
4 ©
° 3
+50% E
12
1 1409 =
®000 -0 - & & o o -fei @ o-e
i T 30%
+ 20%
+ 10%
Y — T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Arsenic, Dissolved
14 100%
-O- - Influent 1 90%
12 4
— @ —Effluent 1 80%
10 4 Media Change | | 70%
0,
A % Removal 1 60%
8 4
T+ 50%
6 4
. + 40%
4l 0000 -0 g g @t 1 30%
T+ 20%
2
T 10%
A A
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Arsenic (ug/L)

Arsenic (ug/L)

Zeolite

Arsenic, Dissolved

14 100%
-O- - Influent
. @-- - 90%
12 4 s ®- - Effluent
; Media Change | goo,
A % Removal
10 4 - 70%
N +60% —
8 : N [
i | o
B 1 50% 5
; \ O
6 1 N . . -
N H . 1L a0o X
, |e000- -0 .. EEREREEEE “AREEER N * .- [ o--® 1 509
+20%
2 4
+ 10%
A
0 A T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Arsenic, Dissolved
8 100%
-O-- Influent 1 90%
7
- ®-- Effluent 1 80%
6
Media Change 1 70%
5 1 B . A % Removal +60%
00O -7 Rk *SEEEEENPY P o @ ----- ® 2
4 +50% E
12
1 a0% X
3
+30%
2
+20%
1
+ 10%
A A
0 . T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Arsenic, Dissolved
14 100%
--O- - Influent
T 90%
127 -- @-- Effluent
T 80%
Media Change
10 T 709
A % Removal 70%
E} 8 T 60%
cl
2 2 + 50%
@ L .
£ 6 ,’Q‘\\
< Ny T 40%
47...... —8..:::----:::..Q.: EERY YR, @ - ez @ ) 1 309
T 20%
2
T 10%
A
0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Arsenic (ug/L)

Arsenic (ug/L)

Arsenic (ug/L)

®

Replace with Peat
Moss/Perlite
Mixture

Wet-Dry Cycle Started

Peat Moss
Arsenic, Dissolved

14

100%

--O-- Influent

- - @-- Effluent

Media Change

% Removal

T 90%

T 80%

T 70%

T 60%

T 50%

% Removal

T 40%

T 30%

T 20%

T 10%

0 25,000

50,000

Wet-Dry Cycle Started

75,000

100,000
Flow Total (gal)

Leaf Compost
Arsenic, Dissolved

125,000

150,000

175,000

0%
200,000

oo
L

(=}
L

,.\
eeCe- --0---

P

- Influent

- Effluent

Media Change

A % Removal

100%

T 90%

T 80%

T 70%

T 60%

T 50%

% Removal

T 40%

T 30%

T 20%

T 10%

0%

0 25,000

50,000 75,000

100,000
Flow Total (gal)
Bag Filter

Arsenic, Dissolved

125,000

150,000

175,000 2

00,000

100%

- Influent
- Effluent
Filter Change

A % Removal

™ 90%

T+ 80%

T 70%

T 60%

T+ 50%

% Removal

T+ 40%

T 30%

T 20%

+10%

25

30

A
X T

40 45

35
Time (Days)

50

55 60 65

0%

70



BERYLLIUM, TOTAL



Sand
Beryllium, Total

Added Coarse Sand

4.0 ~ 100%
is --O-- Influent 1 90%
' --@-- Effluent
+ 80%
3.0 4 — —Permit Limit
Media Change| T 70%
%, 254 A % Removal 1 60%
=
g 2.0 + 50%
>
@ 15 + 40%
+30%
" eo-00 ¢--- 0| 0] -0 ¢ ole
1 20%
0.5
+ 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Beryllium, Total
6.0 100%
--O-- Influent
1 909
--@-- Effluent %
5.0
= =——Permit Limit 1 80%
Media Change
1 709
4.0 | c———— e — — — — — — — — ——— ) — ——— — A % Removal %
4 60%
[=2] T CR—
= ©
= 3
3 301 + 50% §
= R
2 + 40%
2.0
+30%
+20%
0 o000 --@ - TR ® - ° TP o--0-0
+ 10%
0.0 . . . : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Beryllium, Total
6.0 100%
--©O-- Influent
- @ —Effluent T 90%
5.0 = =—Permit Limit
) 1 80%
Media Change
A % Removal 1 70%
4.0 | =—— e e —— o — e e — e e = ] — —— e —— — — ————
) 60%
o T (J—
z
E 3.0 | + 50% §
2 83
lgl, +40% °
2.0
+ 30%
+ 20%
0 0000 - @ @ @} e @ e e @ —m ——— @ = — @
+ 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Beryllium (ug/L)

Zeolite
Beryllium, Total

6.0 100%
--O--Influent
--@-- Effluent T 90%
5.0 4 _ I
Permit Limit L 80%
Media Change
- 70%
40 —————— e — e —— - A % Removal
g 60%
(=] T 0 —
3 ©
€ 3
3 3901 +50% 5
2 N
@ + 40% °
2.0
T 30%
+ 20%
01 o000 -@®---]--------- ® - @ @ - ® - o--------- o o
+10%
0.0 . . . . . . T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Beryllium, Total
4.0 100%
--O--Influent 1 90%
3.5
--@®-- Effluent
T 80%
3.0 4 = =——Permit Limit
Media Change T 70%
%‘, 2.5 A % Removal 1 s0% —
3 s
°
E 2.0 - +50% 5
z =
+ 40%
@ 45 )
T 30%
1.0
0000 -
T 20%
0.5 4
+10%
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Beryllium, Total
6.0 100%
--0O--Influent
- 90%
50 4 --@-- Effluent
o - 80%
= =—Permit Limit
Media Change [ 70%
40 m——————— e —— e ——— ——————_— — ————
o
A % Removal | 60% —
©
>
°
3.0 T50% E
14
+aow &
2.0
+30%
+20%
0 o000 --@ - o |- - ® - ® - o--o®-®
+10%
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Beryllium (ug/L)

Beryllium (ug/L)

Beryllium (ug/L)

2.0

0.0

Peat Moss

Beryllium, Total
Replace with Peat

Moss/Perlite Wet-Dry Cycle Started
6.0 Mixture 100%
--O-- Influent 1 909
5.0 4 --@®-- Effluent
T 80%
= =—PermitLimit
—_ ! +70%
40 4 e __L Media Change
A % Removal 1 60%
3.0 7 +50%
+ 40%
2.0 4
+ 30%
T 20%
101 o000 --@--- -lepge-ooe
+10%
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Beryllium, Total
Wet-Dry Cycle Started
6.0 o 100%
-O-- Influent 1 909
5.0 4 --®@-- Effluent
+ 80%
— —Permit Limit
f T 70%
40 e Media Change
A % Removal T60% =
>
°
3.0 | +50% E
14
1 409 =
2.0
T+ 30%
T+ 20%
0] eo000---@-}------ ole----- o -em
+ 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Beryllium, Total
100%
-O--Influent 1 90%
B -®-- Effluent
T 80%
= =—Permit Limit
| R R R S —Filter Change T 70%
A % Removal T60% =
>
°
g +50% E
14
{a0% &
T 30%
T 20%
B BRI TEEEEEEEEEr o - X ZEEEEEr P o - o - [ ZEEEEEEE ®
+10%
. . . . . . . . . . . . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



BERYLLIUM, DISSOLVED



Added Coarse Sand

Sand
Beryllium, Dissolved

1.0 ~a 100%
09 {eoeec--| ¢80 -0 @ ole ©O--Influent + 90%
0.8 4 --@-- Effluent 1 s0%
07 4 Media Change| | 70%
o % Removal
S 0.6 4 A % —+ 60%
2
§ 051 +50%
>
&) 0.4 + 40%
0.3 1 +30%
0.2 7 +20%
0.1 + 10%
0.0 . . . . . : . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Beryllium, Dissolved
1.0 100%
09 OOO®- - - @ -------------- @ - @ oo @ |- @ o --o--@ + 90%
0.8 --0O--Influent + 80%
0.7 4 --@-- Effluent 1 709%
= Media Change
B 0.6 T 60% —
2 A % Removal >
€ o
S 051 +50% §
g Y
S 044 + 40%
0.3 +30%
0.2 4 +20%
0.1 4 +10%
0.0 : . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Beryllium, Dissolved
1.0 100%
09 00O - @ @ @@ @ @@ - @ | 90%
0.8 --O-- Influent T 80%
0.7 — @ —Effluent - 70%
o0 )
S 0.6 4 Media Change [ 60% —
=1 ©
z 3
E A %R | % E
S 0.5 o Remova T 50% §
3 4
2 =2
S 04 T40% °©
0.3 +30%
0.2 4 +20%
0.1 4 +10%
0.0 : . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Zeolite

Beryllium, Dissolved

Flow Total (gal)

1.0 100%
09 | 00-0®-- @ ---]------ ® - P -@ - R oo o -o 4 90%
0.8 -O-- Influent T 80%
0.7 4 --®-- Effluent 1 709
= Media Change
B 0.6 1 H 60%
2 A % Removal
S 0.5 + 50%
>
S 0.4 T 40%
0.3 +30%
0.2 + 20%
0.1 + 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Beryllium, Dissolved
1.0 100%
09 { 00-9-®--C -O--Influent + 90%
0.8 4 --@-- Effluent 1 80%
07 Media Change 1 70%
dcn 0.6 4 A % Removal 1 50%
2
E 05 1 + 50%
B
;:’ 0.4 + 40%
0.3 1 + 30%
0.2 1 + 20%
0.1 1 +10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Beryllium, Dissolved
1.0 100%
091 00009 -- @ ------------- ® -1 -@---------- @ --------- @ - o --0--0 + 90%
--O- - Influent
0.8 + 80%
--@-- Effluent
0.7 4 T 70%
—_ Media Change
o
35 0.6 1 60% —
3 A % Removal [
£ o
5 0.5 +50% E
5 2
Fal ®
& 044 T 40% °
0.3 | T 30%
0.2 +20%
0.1 +10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal

% Removal



Beryllium (ug/L)

Beryllium (ug/L)

Beryllium (ug/L)

Replace with Peat

Moss/Perlite

Peat Moss
Beryllium, Dissolved

Wet-Dry Cycle Started

1.0 Mixture " 100%
09 oo0e---0----|-l¢-0se-00e -+ O-- Influent +90%
0.8 1 --@-- Effluent 1 80%
0.7 4 Media Change| | 70%
06 1 A % Removal 1 60%
0.5 + 50%
0.4 + 40%
0.3 +30%
0.2 +20%
0.1 + 10%
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Beryllium, Dissolved
Wet-Dry Cycle Started
1.0 o 100%
09 0000 - @ | ------ olo----- o -em® -O--Influent -+ 90%
0.8 4 - @ -- Effluent 1 80%
0.7 Media Change | | 799,
0.6 | A % Removal 1 60%
0.5 + 50%
0.4 + 40%
0.3 +30%
0.2 +20%
0.1 + 10%
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Beryllium, Dissolved
1.0 1 100%
09 COO®-- @ ----------- ® -  ®-------- L -------- o ---}--@------ ®--| - O~ Influent + 90%
0.8 4 - ®-- Effluent 1 80%
0.7 1 Filter Change | | ;¢
06 | A % Removal 1 60%
0.5 1 + 50%
0.4 + 40%
0.3 1 + 30%
0.2 1 + 20%
0.1 + 10%
0.0 . . . . . . . . . . . . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal

% Removal



CADMIUM, TOTAL



Cadmium (ug/L)

Sand

Cadmium, Total
Added Coarse Sand

4.0 Y 100%
s --O-- Influent 1 90%
--@-- Effluent
+ 80%
30l — ——rrAaArtTr-—"\—1-—"-—"""1r-——= — —Permit Limit
A N + 70%
A Media Change °
o |
\g, 25 A A % Removal 1 60%
g 2.0 A + 50%
£
g o
O 154 A + 40%
1 30%
1.0 A A
A + 20%
0.5
+ 10%
0.0 ,_GQ;QQ_Q'-'-"-AC_O_--- Q- @--- @ ole . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Cadmium, Total
4.0 100%
--O-- Influent
T 90%
3.5 4 -- @-- Effluent :
= =—Permit Limit 1 80%
3.0 Media Change
4 A % Removal T 70%
g 251 1 609
g A %
= 3
S 2.0 4 A T50% E
£ A A o
° °
S sl +a0% =
T 30%
1.0 1 A
A T 20%
051 10%
A o
00| 989@:::@:zeceriee......@........ e @eoera--- .. ® .| . ..@. .. ..-.......9 .. @@ L g%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Cadmium, Total
4.0 100%
-O- - Influent 1 o0%
3.5
- @ —Effluent
=+ 80%
30— -~ - - - - -"-—"-"-""-"”-""="-"="""q\"“""""—"79= =—Permit Limit
A Media Change | T 70%
254 A A % Removal 1 60% =
>
A A o
2.0 A A +50% E
14
°
1.5 +40% =
+ 30%
1.0 4
A A + 20%
0.5
+ 10%
- -®- - -
0.0 - e e R T R + 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Cadmium (ug/L)

Zeolite

Cadmium, Total

4.0 100%
--O-- Influent
L 90%
35 | --®-- Effluent °
-— - _-——_— Y g — —Permit Limit [ 80%
3.04 A .
Media Change || ;,,
2.5 A % Removal
’ - 60% s
A 3
2.0 A +50% E
14
°
1.5 A 1+ 40% =
1 30%
1.0
A 1 209%
0.5
+ 10%
00 | 98:@@:::@:zx::]--..... PPN I N S @h-o-.....Q..@ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Cadmium, Total
4.0 100%
as | -O- - Influent 1 90%
--@-- Effluent
+ 80%
s0l ———"T~—~—~—~—""~"F————"1~"——~""7T———7 — —Permit Limit
Media Change | | 70%
%’ 257 A % Removal 1 60%
=)
g 2.0 + 50%
£
8 g
+ 40%
O 15 A
+ 30%
1.0 A
+ 20%
a
0.5
+ 10%
0.0 | @OR@::Qrrrocrns ES BV AP ol--®..... ol-...0.---c. @ ? ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Cadmium, Total
4.0 100%
. -O-- Influent 1 90%
- @-- Effluent
+ 80%
P i ————— S —————— e 21V VAR VY
Media Change | | 70%
%l, 2.5 A % Removal + 60%
= A
g 2.0 1 +50%
£
S 5] + 40%
+30%
1.0 A A
+20%
0.5
+ 10%
A
0.0*M:::::: ..... Y N PP @ ---..--. @ oo ®---9- -0 . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Replace with Peat
Moss/Perlite
Mixture

Wet-Dry Cycle Started

Peat Moss
Cadmium, Total

Time (Days)

4.0 o AT 100%
. -O--Influent 1 90%
' --@-- Effluent
+ 80%
30l ——————r — — —Permit Limit
Media Change| T 70%
_EI, 251 A % Removal 1 60%
g 2.0 1 A +50%
£ :
O 15] A A 1 40%
A + 30%
1.0 1 a
A + 20%
0.5 4 A
A +10%
00 | 0088 ---0---.].|g sbee-00e 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Cadmium, Total
Wet-Dry Cycle Started
4.0 s 100%
as | - O-- Influent 1 90%
) - ®-- Effluent
+ 80%
30 —————q——~"™"1—"~—~—"—— — =—Permit Limit
A 1
Media Change 70%
%,' 254 A % Removal 1 60%
=}
§ 2.0 A‘ + 50%
£
?
1 409
O 154 A 40%
A
+ 30%
1.0 A
+ 20%
0.5 4 10%
+ 10%
A A
0.0 4 zz:@:zazfzaaa.a. 9i@----- .._.- . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Cadmium, Total
4.0 100%
is --O-- Influent 1 90%
-- @-- Effluent
T+ 80%
T+ —— ] —-——-—— — —Permit Limit
Filter Change | | 70%
-y 4
E; 20 A % Removal 1 60%
=}
E; 2.0 4 - 50%
£
3 A
1 400
O 415 40%
A T+ 30%
1.0 4
T+ 20%
0.5
+ 10%
o- A .- -
0.0 | @00@ - @ - ...... il e oo e : 0%
0 5 10 15 20 30 35 40 45 50 55 60 65 70

% Removal

% Removal

% Removal



CADMIUM, DISSOLVED



Sand
Cadmium, Dissolved

Added Coarse Sand

0.5 "N 100%
0.5 4 --O-- Influent 1 90%
04 | -- @-- Effluent 1 80%
04 Media Change| | 7go,
Q A % Removal
o 0.3 1 + 60% —
= ©
= 3
E 0.3 4 +50% E
£ 14
° °
S o2 +40% &
0.2 - + 30%
0.1 4 + 20%
0.1 R 4 +10%
o0-068- o el --®--@----- .- ole
0.0 T T T A T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Cadmium, Dissolved
0.5 100%
05 4 -O- - Influent 1 90%
- ®-- Effluent
0.4 +80%
Media Change
0.4 +70%
A % Removal
o
3 0.3 1 +60% —
kS 8
g 0.3 1 +50% E
§ A o
8021 +40% =
0.2 4 +30%
0.1 +20%
0.1 4 R . .O-.. +10%
cooe A Te@eziiiliiioL. @ -----llllii@-- [ ®--0-0
0.0 . . : : : : A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Cadmium, Dissolved
0.5 100%
05 J -O-- Influent 1 90%
04 | — @ —Effluent 1 80%
04 J Media Change | | 70%
j 0y
S 03 | A % Removal Leow _
=1 ©
= >
€ o
5 0.3 150% E
5 A &
°
8 0.2 A 1 40% =
0.2 4 + 30%
0.1 4 +20%
.~
0.1 4 g T _..o.. 1 10%
YyYYs B o - -“0--}--O0 - —-@
0.0 T T T T T T —A 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Zeolite
Cadmium, Dissolved

Flow Total (gal)

0.5 100%
--O-- Influent
0.5 1 H 90%
-- @-- Effluent
0.4 4 H 80%
Media Change
0.4 4 H 70%
= A % Removal
< | 9
g 0.3 60% g
E 0.3 +50% E
£ (74
T °
8oz 1 40% =
0.2 4 1+ 30%
0.1 4 +20%
..
0.1 1 : IR .8, +10%
B et b
[ 12X Y] B T L IR L .I --------- o -e
0.0 A : ‘ ‘ ‘ A& ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Cadmium, Dissolved
0.5 100%
05 A -O- - Influent 1 90%
0.4 4 --@®-- Effluent 1 80%
0.4 Media Change 1 70%
% 03 A % Removal 160% —
=] ©
= 3
§ 0.3 - +50% E
g A o
°
S o2 T40% =
0.2 4 +30%
0.1 4 +20%
.
0.1 4 Tl e +10%
eoe0e - |- - .. o@eriiliLL. o @80 .- @ ----- ®
0.0 ‘ ‘ ‘ ‘ ‘ ; ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Cadmium, Dissolved
0.5 100%
05 4 -O--Influent 1 90%
@ - - Effluent
0.4 4 + 80%
Media Change
0.4 4 +70%
. A % Removal
=
1 1 609
g 0.3 60% g
E 0.3 4 +50% E
£ A 2
s
802 1 40% =
0.2 4 +30%
0.1 4 +20%
L
0.1 1 el L0, 1 10%
(Y ¥Ys o] -e---n Tiiie@esieen s @ - o --0-®
0.0 : : : : : & : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Cadmium (ug/L)

Cadmium (ug/L)

Cadmium (ug/L)

Replace with Peat

Moss/Perlite

Wet-Dry Cycle Started

Peat Moss
Cadmium, Dissolved

0.5 —Mixture 100%
05 1 --O-- Influent 1 90%
0.4 - --@-- Effluent 1 80%
0.4 - Media Change| | 40,
03 1 A % Removal 1 60%
0.3 +50%
0.2 - T 40%
0.2 1 s 1 30%
0.1 4 +20%
o
01 4 ," “.\ ) + 10%
oo00 ) T’—ﬁTo-on
0.0 T T A T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Cadmium, Dissolved
W et-Dry Cycle Started
0.5 e 100%
05 4 --O--Influent 1 90%
04 --@-- Effluent 1 80%
0.4 A Media Change | 1 709,
03 J A % Removal 1 60%
0.3 4 1 50%
0.2 4 +40%
0.2 1 A +30%
0.1 4 1 20%
,.81 1.
0.1 1 “ay o. 1 10%
o8¢ “o{® e .cm
0.0 ; ; A . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Cadmium, Dissolved
0.5 100%
0.5 4 --O-- Influent 1 90%
04 | -- @-- Effluent 1 80%
04 | Filter Change | | 799,
03 A % Removal 1 60%
0.3 1 + 50%
0.2 A + 40%
0.2 4 1 30%
0.1 4 1 20%
o..
0.1 S e - S 7. S I o) +10%
[ X ] L Shh r -------- ®--- @i Qo ®
0.0 : : : : : : : : : : : : : 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal

% Removal



CHROMIUM, TOTAL



Chromium (ug/L)

Chromium (ug/L)

Chromium (ug/L)

18.0

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

18.0

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

18.0

16.0

14.0

N
o

°
o

®
o

6.0

4.0

2.0

0.0

Added Coarse Sand

Sand
Chromium, Total

~a 100%
| -]t - — — --O-- Influent 1 909%
--@-- Effluent
| 1 80%
— —Permit Limit
1 709
| Media Change 70%
A % Removal T60% =
| >
o
+50% E
4 12
L0y ¥
+ 30%
] +20%
A . cf-
",8"8’" i e . ole 1 10%
o)
T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Chromium, Total
100%
-O-- Influent
_—— - - —— —— — ——  —— —— — +90%
--@®-- Effluent
— —permitLimit | | 80%
Media Change | 1 70%
A % Removal
T60% —
©
>
o
150% E
12
°
1 40% =
A
- 30%
T 20%
A O
0'8\3.'- B T ITTIITTEY TR - @ - ®---0--0 1 10%
o)
T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Chromium, Total
100%
| ——— - Y- - - - - — — — -] —— — — — 4 -~ O--Influent 1 90%
- -@ —Effluent
| +80%
— =—Permit Limit
4 700
| Media Change %
A % Removal T+ 60% =
1 >
o
T50% E
4 ['4
4 a0% ¥
| A
+ 30%
| o 1 20%
1 ,88‘*# ——————— ‘,-,—L.,..,.A',_,‘,‘_.,- F-—@——— - @-—————0——-@® | (g
K
o
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Zeolite
Chromium, Total

Flow Total (gal)

18.0 - 100%
--O-- Influent
L R I S —— --@-- Effluent " 90%
— —PermitLimit | 809
14.0 4 80%
Media Change | 70%
—~ 12.0
4 A % Removal
g + 60% ‘_§
£ 10.0 4 °
3 150% E
£ &
o 8.0
4 NS
£ + 40% °
© A
6.0 4
-+ 30%
4.0 1 209%
A Ol
2A0708‘-8"-’--.---- ------.-.--‘:::'-“Q»”. »»»»»»»»»»» @ - L o--0 1 10%
o
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Chromium, Total
18.0 100%
60| ———+-—-——"Vp————-———F—-—— -O--Influent 1 90%
--®-- Effluent
+ 80%
14.0 1 — —Permit Limit
1 709
12.0 4 Media Change 70%
g
=] A % Removal T 60% —
= 100 g
p 10.0 3
3 +50% E
E 50 4
o 80+ °
£ 140% =
o
6.0
+30%
407 1 20%
A Qe
2-0",8‘8—"“ ---------- B R . o o - --- ¢----o® 1 109
)
0.0 . . . . . . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Chromium, Total
18.0 100%
60 —m——————"="-4 - - - - —— — = — —— -O-- Influent 1 90%
--@-- Effluent
+ 80%
14.01 — —Permit Limit
+ 70%
. 12.0 4 Media Change °
-
g’ A % Removal T 60%
= 10.0 -
£
3 A T 50%
£
o 8.0
<
5 . + 40%
6.0
+ 30%
4.0 1 209%
A Ol
20| @8 B @ ool $: 0o .. T SR ®.inn. o--o-0 1 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal



Replace with Peat

Moss/Perlite

Peat Moss
Chromium, Total

Wet-Dry Cycle Started

Time (Days)

18.0 Mixture 1" 100%
160 | —m———+t —_— -O-- Influent 1 90%
--@-- Effluent
1 80%
14.0 1 — —Permit Limit
1 709
12.0 4 Media Change 70%
)
? A % Removal +60%
= 10.0 |
£
E A +50%
E g0
5 + 40%
6.0 A
1 30%
4.0 1 1 20%
2.0 1 -Wrn-on L 10%
0.0 . L1 . ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Chromium, Total
Wet-Dry Cycle Started
18.0 o 100%
160 ———————"A————— -O--Influent 1 90%
--®-- Effluent
1 80%
14.0 1 — —Permit Limit
1204 Media Change T 0%
<
=] A % Removal +60% —
2 ©
g 1001 2
3 +50% E
£ 15
6 801 <
2
& 140% =
6.0 A
+30%
4.0 1 o 1 20%
A O-- ).
2.0 .'83.«-‘--.--- ------ $e----- o e 1 10%
e}
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Chromium, Total
18.0 100%
6o | ————————— - A --O-- Influent 1 90%
--@-- Effluent
1 80%
14.0 7 — —Permit Limit
) +70%
1201 Filter Change
=) A
4 A % Removal +60% 5
E 10.0 3
3 T50% &
§ 801 «
g {a0% =
6.0
o +30%
4.0 . - . T 20%
o - o
204 g T 10%
®
0.0 . . . . . . . . ‘ ‘ ‘ ‘ ‘ 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

% Removal



CHROMIUM, DISSOLVED



Chromium (ug/L)

Sand
Chromium, Dissolved

Added Coarse Sand

% Removal

Chromium (ug/L)

Chromium (ug/L)

3.0

2.5

g
<3

o

o

0.5

0.0

3.0

2.5

N
o

o

o

0.5

0.0

~a 100%
--O--Influent +90%
) --@-- Effluent 1 80%
——Media Change 1 70%
| o0000--|l8---o|--0]--®--@--------- ole®
A % Removal 1 60%
1 +50%
+40%
| 1 30%
T 20%
410%
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Chromium, Dissolved
100%
- O-- Influent
1 909
- @- - Effluent 90%
| Media Change || go
A % Removal
+ 70%
10000 - @ - ... ® - ® o @ o --0--@
+ 60% ]
>
o
1 +50% E
o
°
+40% =
+ 30%
+ 20%
+ 10%
T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Chromium, Dissolved
100%
+ 90%
+ 80%
+70%
{0000 -0 —-—-— @ — @ — @ — @ - —— @—~—@
T60% —
-O-- Influent [
o
. T50% E
— @ —Effluent x
La09% ¥
Media Change
+ 30%
A % Removal :
T 20%
1 10%
T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Zeolite

Chromium, Dissolved

Flow Total (gal)

3.0 100%
+ 90%
2.5 4
+ 80%
4+ 70%
_ 20  eo0o0® --@® |- @®------ R @ o - o-o
d
g --O-- Influent r 60% ]
o
§ 1.5 4 --@-- Effluent | 50% s
£ .
o Media Change g
< | 40% °©
° 1.0 A % Removal
’ 1 30%
+ 20%
0.5 -
+ 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Chromium, Dissolved
3.0 100%
-O-- Influent + 90%
2.5 4
- @ - - Effluent + 80%
Media Change 1 70%
_ 20 00-0® -~ @ o @ ----- o - @ L °
d
> A % Removal 160% —
=] ©
£ 3
S 1.5 150% £
= Q
g 4
°
5 +40% =
1.0 4
+ 30%
+ 20%
0.5 4
+ 10%
0.0 T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Chromium, Dissolved
3.0 100%
-O--Influent
+90%
- ®-- Effluent
2.5
Media Change |1 80%
% R |
A % Remova 1 70%
_20{ 0000 - @ ------------- ®-|-@------o-- L R @ - ------- o --0-@
=
E’ T60% <
c 3
3 154 +50% g
g 4
o o
s 1 40% =
1.0 4
+30%
+20%
0.5
+10%
0.0 . . . . : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Chromium (ug/L)

Chromium (ug/L)

Replace with Peat
Moss/Perlite
Mixture

Wet-Dry Cycle Started

Peat Moss

Chromium, Dissolved

3.0 100%
--O--Influent 1 90%
2.5
--@-- Effluent 180%
Media Change 1 70%
= 20 1 9000 --0- - -19-9900-0 00
E, A % Removal 1 60%
£
32 1.5+ T50%
£
o
5 +40%
1.0
+30%
+20%
0.5
+10%
0.0 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Chromium, Dissolved
W et-Dry Cycle Started
3.0 / 100%
--O--Influent 4 90%
2.5
--®-- Effluent 1 80%
Media Change 1L 70%
20 009®---@---|------ ole----- °--om
A % Removal 1 60% =
>
°
1.5 4 1+50% E
[
{209 =
1.0
+30%
+20%
0.5
+10%
0.0 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Chromium, Dissolved
3.0 100%
--O-- Influent +90%
2.5 4
--@-- Effluent 1 80%
Filter Change 1 70%
20 GOO®---@--------on-- ®------ (@ o ---|--@------ °
A % Removal +60%
>
o
1.5 +50% E
©
4 a0% &
1.0 1
+ 30%
T+ 20%
0.5 4
+ 10%
0.0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



COPPER, DISSOLVED



Copper (ug/L)

Copper (ug/L)

Added Coarse Sand

Sand

Copper, Dissolved

18.0 - 100%
16.0 -O-- Influent 4 90%
- @-- Effluent 1 8o
14.0 80%
——Media Change| | 799
12.0 -
A % Removal te0% -
10.0 s
+50% E
8.0 4 n:
1+ 40% =
6.0 4
+30%
4.0
+20%
20 .@, e 1 10%
See00- | {7 O e
0.0 : : . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Copper, Dissolved
18.0 100%
16.0 4 -O-- Influent 1 90%
- @-- Effluent
+ 80%
1407 ——Media Change
) T 70%
12.0 A % Removal
+ 60% r_>u
10.0 g
+50% E
8.0 n‘:,
1 40% =
6.0 A
+ 30%
4.0 4
T+ 20%
207 b A o 1 10%
® o C@eeeeees 4 .o o
OSBO"'O==”” ....... .. EEEEEEERERE DR R B
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Copper, Dissolved
18.0 100%
16.0 -O-- Influent 4 90%
— @ —Effluent 1 809
14.0 80%
——Media Change | 1| 709
12.0
% A % Removal 1 60%
S 10.0 |
g + 50%
s
° 8.0
© +40%
6.0
+ 30%
1 T 20%
201 A O L 10%
[ @ @ | @ -
odeb -0 @ e e g - ®
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Copper (ug/L)

Copper (ug/L)

Copper (ug/L)

Zeolite

Copper, Dissolved

100%
20.0 A 1 90%
b4
: 1 80%
-O-- Influent
15.0 ~ --@-- Effluent [70%
Media Change| 60% =
A % Removal 3
: +50% E
10.0 4 14
o
1 40% =
+30%
7 §
5.0 4
+20%
+10%
Q- O -
0.0 08 b { . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Copper, Dissolved
18.0 100%
16.0 -O-- Influent 1 90%
-‘ --@-- Effluent 1 80%
14.0 4 :
Media Change | 1 709,
12.0 4
A % Removal 1 60% -
10.0 4 2
+50% E
8.0 - e«
A A a Al {40% &
6.0 1
+30%
4.0 4
A +20%
2.0 4 A .o 1 10%
Y TR ¢’
0.0 . : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Copper, Dissolved
18.0 100%
-O-- Influent
16.0 1 +90%
- @-- Effluent
+80%
14.0 4 Media Change
9 +70%
12.0 A % Removal
TE0% —
10.0 4 2
A +50% E
8.0 «
1 40% =
6.0 1
+30%
407 +20%
A
2.0 A © 1+ 10%
B e L1 - L LR T T YO .8 -0
0000 g e[ ® 8 g @S
0.0 A : . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Copper (ug/L)

Copper (ug/L)

Peat Moss
Copper, Dissolved

Replace with
Wet-Dry Cycle Started

Peat Moss/Perlite

18.0 Mixture 100%
16.0 -O-- Influent 1 90%
--®-- Effluent 1 809
14.0 - 80%
Media Change| 1 709%
12.0 -
%: A % Removal 1 60%
3 10.0
g +50%
8
2 8.0
© +40%
6.0 4
+30%
4.0 1 00
ry §
2.0 q A ® L 10%
obee---®---- -ﬂ“I&S
0.0 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Copper, Dissolved
Wet-Dry Cycle Started
18.0 / 100%
16.0 -O-- Influent 1 90%
-®-- Effluent 1 809
14.0 80%
——Media Change 1 70%
12.0
A A % Removal 1 60% —
©
10.0 s
+50% E
8.0 n:
1 40% =
6.0
+ 30%
0 o +20%
2.0 | . o 1 1ne
e o y o o 10%
oBco- - 8:: 8lo-----Cep
0.0 T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Copper, Dissolved
18.0 100%
16.0 -O-- Influent 1 90%
- @-- Effluent 1 809
14.0 80%
—Filter Change | | 709
12.0
A % Removal 1 60% —
©
10.0 s
+50% E
8.0 n:
1 400 X
6.0
+ 30%
0 -+ 20%
209 . 1 10%
P R R @ ----" L _IEEREEE LB o --| .o ... o Lt
0.0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



IRON, DISSOLVED



Iron (mg/L)

Iron (mg/L)

Added Coarse Sand

Sand
Iron, Dissolved

0.10 4 100%
0.09 - -O-- Influent 1 90%
0.08 - --®-- Effluent 1 80%
0.07 - Media Change| 1 70%
~ 0.06 - A % Removal 1 60%
=)
~E« 0.05 + + 50%
c
2
0.04 4 + 40%
0.03 4 ® + 30%
0.02 % + 20%
o0 |-le--- o o - @ -------- ole
0.01 4 + 10%
A
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Iron, Dissolved
Added Coarse Sand
0.10 = 100%
--O-- Influent
0.09 --@-- Effluent T 90%
Media Change
--O-- Influent
0.08 1 --@-- Effluent +80%
Permit Limit
A % Removal
0.07 Media Change| T 70%
--O-- Influent
--@-- Effluent o
0.06 - Permit Limit T60% —
A ' 3
0.05 4 T50% E
o
°
0.04 - 1 40% =
A
0.03 - 1 30%
g
00218 o +20%
$eoe --o-|-o--0--9-0 -0 @ -|- @ ®---0--®
0.01 1+ 10%
A
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Iron, Dissolved
0.30 100%
— @ —Influent 1 90%
0.25 o
--@-- Effluent 1L 80%
Media Change 1 70%
0.20 1
A % Removal 1 60% =
3
0.15 4 T50% E
4
T 40% ®
0.10 o
+ 30%
T 20%
0.05 o
x T10%
Ree--0¢--—--—-@-— - @-———0-| - -—@
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Iron (mgl/L)

Iron (mg/L)

Iron (mg/L)

0.30 100%
[ --O--Influent
- @-- Effluent [ 90%
0.25 - - )
Media Change| 80%
A % Removal
1 70%
0.20 -
+60% —
©
>
N . o
0.15 : : +50% E
4
L 40w X
0.10 -
+30%
1 20%
0.05 -
A
; H o T 10%
Reo @ - f-------- ® ---- <|>0 ---------- @ or -------- ®-0
0.00 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Iron, Dissolved
0.10 100%
0.09 1 --O--Influent 1L o0%
0.08 4 --@-- Effluent 1 80%
0.07 A Media Change 1 70%
0.06 A % Removal 1 60% =
>
o
0.05 1 T50% E
4
o
0.04 - T40% =
00310 +30%
0.02 ‘ +20%
8.0--( ————————— EEY IR o--®----- o - - @ ----- @----- [ ]
0.01 - +10%
0.00 . . ; ; ; ; . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Iron, Dissolved
0.30 100%
- Influent
+90%
0.25 A - Effluent
+80%
———Media Change
1 709
0.20 - A % Removal 70%
+60% —
©
>
o
0.15 T50% £
4
{409 =
0.10 - [ ]
+30%
A 4 20%
0.05 - :
N +10%
®®:.-O-----liiiiii @@ ®-------- @ -------- ®---®- -0
0.00 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Zeolite
Iron, Dissolved

Flow Total (gal)



Iron (mg/L)

Iron (mgl/L)

Iron (mgl/L)

Peat Moss

Iron, Dissolved
Replace with

Peat Moss/Perlite W et-Dry Cycle Started

0.30

0.25

0.20

0.15

0.10

0.05

0.00

0.30

0.25

0.20

0.15

0.10

0.05

0.00

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Mixture "

100%

-O-- Influent

--@-- Effluent

Media Change

A % Removal

T 90%

+ 80%

T 70%

T 60%

r 50%

T 40%

T 30%

+20%

T+ 10%

A.“' .

Pri

0%

100,000 125,000 150,000 175,000

Flow Total (gal)

25,000 50,000 75,000

Leaf Compost
Iron, Dissolved

Wet-Dry Cycle Started

200,000

100%

r'd

- Influent

- Effluent

—Media Change

% Removal

+90%

+ 80%

+ 70%

+ 60%

QA
AGoo- --@-- -

+50%

+ 40%

+ 30%

+20%

+ 10%

0%

25,000 50,000 75,000 100,000 125,000 150,000 175,000

Flow Total (gal)

Bag Filter
Iron, Dissolved

200,000

100%

-O--Influent

--®@-- Effluent

Filter Change

A % Removal

+ 90%

+ 80%

T+ 70%

+ 60%

+ 50%

+40%

+ 30%

T 20%

+ 10%

0%

Time (Days)

70

% Removal

% Removal

% Removal



LEAD, DISSOLVED



Lead (ug/L)

Lead (ug/L)

Lead (ug/L)

0.2

0.2

0.2

0.0

0.0

0.0

0.5

0.4

0.3

0.2

0.1

0.0

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

Added Coarse Sand

Sand
Lead, Dissolved

Flow Total (gal)

~d 100%
--O--Influent +90%
--@-- Effluent 1 80%
Media Change| 1 70%
A % Removal 160% —
3
T50% E
4
2 $a0% ¥
® N
Q i +30%
oo | -|-fo- el ole 1 20%
+10%
A T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Lead, Dissolved
100%
. -O--Influent 1 90%
o - Effluent
1 +80%
Media Change
T+ 70%
A % Removal
q + 60% =
3
+50% E
12
1 1a0% 2
. . +30%
1 ‘.' 1 20%
'.' “e. “_ 1 o)
‘8..' P AP P @ aeeaans o --o-® 10%
A‘ T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Lead, Dissolved
100%
] --O--Influent + 90%
4 — @ —Effluent 1 80%
] Media Change 1L 70%
| A % Removal 1 60% =
3
1 +50% §
°
] /Q.‘\ +40% =
N
)/ \~\‘
N
19y T 30%
e 3 . __e-
) / N = _ - -
1 ooe oI o---|= 1 20%
4 A + 10%
T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Lead (ug/L)

Lead (ug/L)

Lead (ug/L)

Zeolite
Lead, Dissolved

0.2 100%
-O-- Influent
0.2 4 t90%
--®-- Effluent
0.2 4 t 80%
Media Change
0.1 4 F70%
[ ] A % Removal
0.1 4 i +60% —
I [
N >
N . o
0.1 4 S +50% §
011 @ 8 1ao% &
0140 ) +30%
00, eee ‘& +20%
0.0 4 +10%
0.0 A . . . . . : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Lead, Dissolved
0.2 100%
0.2 4 --O--Influent 1 90%
0.2 1 --@-- Effluent 1 80%
0.1 1 Media Change 1 70%
0.1 4 A % Removal 1 60%
0.1 4 +50%
0.1 Q.. 1 40%
0.1 4 +30%
00 { 0@O® -{---------- L LT N o --®----- @ ---- ° 4 20%
0.0 1 +10%
A
0.0 . . . . . : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Lead, Dissolved
0.2 100%
-O--Influent
0.2 4 +90%
- @-- Effluent
| 1 809
02 Media Change 80%
0.1 4 A % Removal T 70%
0.1 4 +60%
0.1 4 ° + 50%
0.1 4 S +40%
0.1 4 +30%
.
0.0 -@--0 +20%
0.0 1 +10%
A A
0.0 : : : . . . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Replace with
Peat Moss/Perlite Wet-Dry Cycle Started

Mixture

Peat Moss
Lead, Dissolved

0.2 e 100%
0.2 1 -O-- Influent 4 90%
0.2 4 --@-- Effluent 1 80%
0.1 4 Media Change| | 70%
-y 0.1 1 A % Removal 1 60% E
3 3
= 0.1 4 +50% 5
] 2
0.1 4 +40% °
0.1 4 +30%
0.0 1 9% o0e 1 20%
0.0 1 +10%
0.0 T P T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Lead, Dissolved
Wet-Dry Cycle Started
0.2 yo 100%
0.2 -O-- Influent 1 90%
0.2 1 --®@-- Effluent 1 80%
0.1 4 Media Change 1 70%
—_ A % Removal
3 0.1 4 ° + 60% E
g 3
5 0.1 T50% E
b 14
9 °
0.1 - +40% =
0.1 4 +30%
0.0 1 +20%
0.0 1 +10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Lead, Dissolved
0.2 100%
02 4 -O-- Influent + 90%
0.2 4 - @-- Effluent 1 80%
0.1 4 Filter Change [ 1 70%
= 0.14 A % Removal 160% _
3 g
g 3
5 0.1 T50% E
b 14
3 °
0.1 1 o 1 40% =
011 @ +30%
0.0 1 ee® 1 20%
0.0 1 +10%
A
0.0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)



MAGNESIUM, DISSOLVED



Added Coarse Sand

Sand

Manganese, Dissolved

10.0 al 100%
9.0 | --O-- Influent 1 90%
8.0 4 --@-- Effluent 1 80%
7.0 | 00-000---119---0-|--0]--@--- @ ol ® Media Change| | 70%
)
2 6.0 A % Removal +60% —
@ 3
n
2 5.0 +50% E
g 4
o
é 4.0 +40% =
3.0 4 +30%
2.0 4 +20%
1.0 4 +10%
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Manganese, Dissolved
250.0 100%
)
: +90%
200.0 1 +80%
+70%
)
2 150.0 | - O-- Influent T60% —
° >
3
] --®-- Effluent o g
g T50% E
o> Media Change n:
& 100.0 o 1 40% =
= A % Removal
: +30%
50.0 - ; +20%
: +10%
0000 - @ - -------- @ s ® e @ | @ o --® -0
0.0 ‘ ‘ ‘ : ‘ ‘ : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Manganese, Dissolved
100.0 100%
- O--Influent
90.0 - +90%
— -@ —Effluent [ 4
80.0 - I +80%
1
Media Change |
70.0 - I +70%
—_— !
< A % Removal |
=) a 1 € o
2 eo00 / 60%
2 / 9
| I +
% 50.0 / 50% 5
2 ’ =
g 40.0 4 l/ 1 40% °©
I
30.0 - ! 1 309
1
20.0 - ' 1209
1
10.0 - ! T 10%
o000 -0-—-— - @ —-— @~ @} O @ —-—-@----O
0.0 ‘ ‘ ‘ : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Manganese (ug/L)

Manganese (ug/L)

Manganese (ug/L)

450.0

400.0

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

9.0

8.0

7.0

6.0

5.0

3.0

2.0

0.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

Zeolite

Manganese, Dissolved

100%

®000---0----

----- ol

- Influent

- Effluent

—Media Change

% Removal

-9

+ 90%

T 80%

+ 70%

+ 60%

+ 50%

+ 40%

+ 30%

T+ 20%

+ 10%

0%

0

25,000

50,000

75,000

100,000

Flow Total (gal)

125,000

Activated Carbon
Manganese, Dissolved

150,000

175,000

200,000

000 -

_O-

- ®-

A

- Influent

- Effluent

Media Change

% Removal

90%

80%

70%

60%

50%

40%

30%

20%

10%

25,000

Replace with
Peat Moss/Perlite

Mixture

50,000

75,000

100,000
Flow Total (gal)

Peat Moss

125,000

Manganese, Dissolved

Wet-Dry Cycle Started

150,000

175,000

20

0%

0,000

r3

»90-060

- Influent
- Effluent

—Media Change

% Removal

100%

r 90%

r 80%

r70%

r 60%

r 50%

r40%

r 30%

r20%

r 10%

25,000

50,000

75,000

100,000

Flow Total (gal)

125,000

150,000

175,000

0%

200,000

% Removal

100%

% Removal

% Removal



Manganese (ug/L)

Barley Straw
Manganese, Dissolved

200.0 100%
-O--Influent
180.0 1 1 90%
- @-- Effluent
160.0 1 Media Change | T 80%
140.0 4 A % Removal 1 70%
oy L 4
g 120.0 : T60% -
2 . 8
g 100.0 T50% G
) <
S 80.0 T40% =
=
L2
60.0 1 p +30%
40.0 +20%
20.0 4 +10%
®0®8---O------------- T ®---------- ® - ®--@ -0
0.0 ‘ ‘ ‘ . . . ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Manganese, Dissolved
Wet-Dry Cycle Started
yos 100%
140.0 4 [ J
: -O--Influent + 90%
120.0 . - ®- - Effluent + 80%
: Media Change 1L 70%
100.0 4 :
. 0y
: A % Removal +60% —
B >
80.0 1 : °
+50% E
: 4
: ®
60.0 4 : +40% °
. +30%
40.0 - :
: 1 20%
20.0 -| :
: +10%
00000 |- ----- olo----- ®- -6
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Manganese, Dissolved
10.0 100%
9.0 4 -O--Influent T 90%
8.0 4 --®-- Effluent + 80%
70 | OOO®-- -@------------ ® - @ - o -} --@------ o Filter Change | 1 709
)
2 6.0 1 A % Removal 1 60%
2 3
2 50 A T50% E
S <
S 4.0 T 40% °
=
3.0 1 +30%
2.0 1 +20%
1.0 1 +10%
0.0 . . . . . . . . . . . . ‘ 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)



MERCURY, TOTAL



Mercury (ug/L)

Mercury (ug/L)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Mercury (ug/L)

Sand

Mercury, Total
Added Coarse Sand

1.0 A 100%
0.9 -O--Influent 1 g09%
--®@-- Effluent
0.8 —+ 80%
— —Permit Limit
0.7 Media Change| T 70%
0.6 A % Removal + 60%
0.5 + 50%
0.4 T 40%
0.3 + 30%
0.2 T 20%
0000 --|-18---0-| - -@®]---@--@--------- ole
0.1 —_———t—t—-——)--1—-—--—t——_—— + 10%
0.0 T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Mercury, Total
100%
i --O--Influent 1 90%
--@®-- Effluent
1 + 80%
= =—Permit Limit
| 1 709
Media Change 70%
| A % Removal T 60% —
g
°
1 T50% E
12
| Lage =
q + 30%
1 +20%
q T+ 10%
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Mercury, Total
1.0 100%
0.9 -O- - Influent 1 909
— @ —Effluent
0.8 + 80%
= =—Permit Limit
0.7 Media Change T 70%
0.6 A % Removal 1 60%
0.5 Y +50%
0.4 + 40%
0.3 +30%
0.2 +20%
o - — Q|- — O @ ——— G —— @
0.1 —_—_———,e—,—_—,e—e—e——- -  — — }——_——_ Y —_.  — —— — . +10%
0.0 T T T T T T T 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Mercury (ug/L)

Mercury (ug/L)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.0

Mercury (ug/L)

Zeolite
Mercury, Total

% Removal

% Removal

1.0 100%
--O--Influent
| [ 909
0.8 --@-- Effluent 90%
0.8 — —Permit Limit r 80%
07 J Media Change || 70%
A % Removal
0.6 -+ 60%
0.5 +50%
0.4 +40%
0.3 A +30%
0.2 +20%
°000® -@® --f-------- ®----- L I R @ oo o -®
01— — ] — +10%
0.0 r r r r r r 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Mercury, Total
100%
i --O--Influent 1 909%
--@-- Effluent
B + 80%
— —Permit Limit
T Media Change | | 70%
i A % Removal + 60% —
©
3
1 150% E
4
1 1 40% ¥
B + 30%
B + 20%
0 0®- -O--------- - @ - ®]--®----- o ---®----- ®----- [ ]
{f —t— -t — — _ + 10%
r r r r r r r 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Peat Moss
Mercury, Total
Replace with
Peat Moss/Perlite W et"D1y Cycle Started
1.0 T—Mixture kH 100%
0.9 --O--Influent 1 90%
-- @-- Effluent
0.8 1 +80%
— —Permit Limit
| 1 709
0.7 Media Change 70%
0.6 4 A % Removal + 60%
0.5 1 +50%
0.4 1 T 40%
0.3 1 +30%
0.2 1 +20%
0000---0----|-|oPoO-O®
01 —————— 1 10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Mercury (ug/L)

Mercury (ug/L)

Mercury (ug/L)

0.9

o
o

o
~

o
[

o
o

o
IS

o
w

o
[N)

0.0

0.9

o
®

o
~

o
[

o
o

o
IS

o
w

o
[N)

0.0

Barley Straw
Mercury, Total

1.0 100%
-O--lInfluent
0.9 1 +90%
--@-- Effluent
0.8 + 809
— —Permit Limit %
0.7 A Media Change | T 70%
o
0.6 | A % Removal 1 60%
0.5 1 +50%
0.4 + 40%
0.3 + 30%
0.2 + 20%
0.1 1 +10%
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Mercury, Total
Wet-Dry Cycle Started
— 100%
| --O--Influent 1 90%
--@-- Effluent
: +80%
— =—Permit Limit
T Media Change T70%
q A % Removal + 60% =
>
o
g T50% E
14
1 +a0% ¥
q T 30%
q T+ 20%
oooe- - @ - | ------ ole----- °- e
| —————— e —— +10%
T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Mercury, Total
100%
] --O--Influent 1 90%
--®-- Effluent
1 1 80%
— —Permit Limit
] 1 709
Filter Change 70%
| A % Removal + 60% =
>
)
1 T50% E
14
°
1 T40% =
1 +30%
1 +20%
e -9 - ------ . ----- L p------- .-- S SRR L )
{ ——————————r--—-_—--yY—_—_ - == +10%
T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



MERCURY, DISSOLVED



Mercury (ug/L)

Mercury (ug/L)

Added Coarse Sand

Sand
Mercury, Dissolved

Flow Total (gal)

0.20 ~4} 100%
0.18 + -O-- Influent 1 90%
0.16 - - ®-- Effluent 1 80%
o0 000 - o} ol @ -@-------- ole
0.14 - Media Change| | 70%
%', 0.12 A % Removal T60% =
2 3
2 0.10 - +50% E
e o
Q °
= 0.08 1+ 40% =
0.06 - —+ 30%
0.04 + 20%
0.02 4 + 10%
0.00 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Mercury, Dissolved
0.20 100%
0.18 o +90%
0.16 +80%
®0®®- - O .. ® - ® - ®- - ® - o --0--@®
0.14 o +70%
--O--Influent
0.12 + 60% =
--@-- Effluent 3
0.10 - T50% E
Media Change '3
N
0.08 - +40% °
A % Removal
0.06 +30%
0.04 +20%
0.02 A +10%
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Mercury, Dissolved
0.20 100%
0.18 o +90%
0.16 +80%
o000 - O O O — O |
0.14 o +70%
-O--Influent
0.12 + 60% =
g
— @ —Effluent ]
0.10 - +50% E
Q
Media Change «
°
0.08 1 40% =
A % Removal
0.06 +30%
0.04 +20%
0.02 A +10%
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Mercury (ug/L)

Mercury, Dissolved

Zeolite

0.20 100%
0.18 - +90%
0.16 +80%
o0o® - @ |- ------- @ ----- @ - @ - @ @ o -
0.14 - t70%
_ -O--Influent
= 0.12 H 60% =
o Y °S
2 - ®-- Effluent 3
2 0.10 - H+50% E
2 Media Change x
o =
= 0.08 4 H 40% °©
A % Removal
0.06 - - 30%
0.04 - +20%
0.02 - +10%
0.00 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Mercury, Dissolved
0.20 100%
0.18 4 -O- - Influent 4 90%
0.16 -®@-- Effluent 1 80%
00 0® O--------- B o--®----- o ---®---- @ ---- [ )
0.14 Media Change 4 70%
% 0.12 4 A % Removal +60% -
3 3
2 0.10 - +50% E
o 3
= 0.08 - 140%
0.06 - +30%
0.04 - +20%
0.02 +10%
0.00 : : : : . ; : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Mercury, Dissolved
Wet-Dry Cycle Started
0.20 / 100%
0.18 -O- - Influent 1 90%
0.16 - - @- - Effluent 1 80%
0000---0--|----- olo----- °- o
0.14 - Media Change | - 709
0.12 4 A Y% Removal 1 60% =
>
o
0.10 150% E
4
X
0.08 - +40% °©
0.06 T 30%
0.04 T 20%
0.02 - T 10%
0.00 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)



Mercury (ug/L)

Peat Moss
Mercury, Dissolved

Replace with

Peat Moss/Perlite |/ 61-D 1Y Cycle Started

% Removal

Mercury (ug/L)

Time (Days)

.20 Mixture L 100%
18 --O--Influent 4+ 90%
16 --®-- Effluent 1 80%
0000 --0---- | |OPOO-000
14 4 Media Change| 1 799
12 A A % Removal 160% —
3
o
10 A +50% E
o
.08 1 a0y X
.06 +30%
.04 o +20%
.02 +10%
.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Mercury, Dissolved
0.20 100%
0.18 + 90%
0.16 +80%
[T Y ¥ J S o |-@ .- [ T [ o --9--@
0.14 A +70%
=5 0.12 --O-- Influent 0%
S 012 4 + 60%
2 --®-- Effluent
2 0.10 - + 50%
° Media Change
[
= 0.08 1 +40%
A % Removal
0.06 +30%
0.04 +20%
0.02 +10%
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Mercury, Dissolved
0.20 100%
0.18 o --O--Influent 4 90%
0.16 --@-- Effluent 1 80%
o000 - ® - - - ® - --- [ | S o ---|--@----- e
0.14 - Filter Change | 1 70%
0.12 4 A % Removal 160% —
g
°
0.10 A +50% E
[
o
0.08 | 1+ 40% =
0.06 - +30%
0.04 +20%
0.02 +10%
0.00 . . . . : : : : : : : . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70



NICKEL, TOTAL



Nickel (ug/L)

Sand
Nickel, Total

Added Coarse Sand

100.0 ~4 100%
90.0 4 --O-- Influent 1 90%
--®-- Effluent
80.0 - + 80%
— —Permit Limit
70.0 . - 709
—Media Change %
A
60.0 - A % Removal +60% —
A g
°
50.0 1 +50% E
A ['4
°
40.0 4 A 1 a0% =
A
30.0 1 4 +30%
20.0 -+ 20%
10.0 + 10%
0.0 L L A A ole ‘ ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Nickel, Total
100.0 100%
90.0 -O--Influent T 90%
80.0 4 --®@-- Effluent 1 80%
= =—Permit Limit
70.0 4 1 709
———Media Change
— | A 1 _
%‘, 60.0 A A % Removal 60% 3
3 3
3 500 +50% E
4
S 4
- 3
= 40.0 1 A + 40% =
A
30.0 1 o 1 309
20.0 4 1 209
A
10.0 1 10%
0.0 -- L EE
0.0 |90Te-- ¢ ‘ e SRR LLL LLELl IEEEEEIE SRAL Bl B 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Nickel, Total
100.0 100%
90.0 A -O--Influent -+ 90%
80.0 4 — -@ —Effluent 1 0%
= ==Permit Limit
70.0 4 +70%
——Media Change
= ] A 1
% 60.0 A A % Removal 60%
E A
< 500 T 50%
K]
Z  40.0 T 40%
A
30.0 - A T 30%
200 |4A 1 20%
10.0 1 T 10%
o, 0 --0------ e @
0.0 L L — : : Mol Skt 8z 8 -0 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Nickel (ug/L)

Zeolite

Nickel, Total
100.0 100%
————T - -7 —— 07— =" --O-- Influent
90.0 + 90%
-- @-- Effluent
80.0 1 — —PermitLimit | 80%
70.0 | Media Change|l 7¢9,
A % Removal
60.0 - A 60% <
A 3
o
50.0 4 A +50% E
(4
°
40.0 4 1 40% =
30.0 A A 307
T A A T 30%
20.0 + 20%
10.0 4 + 10%
o _O--o----
0.0 0080—-3-- """" e ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Nickel, Total
100.0 100%
90.0 | - O- - Influent 1 90%
- @ -- Effluent
80.0 -+ 80%
— =—Permit Limit
| 1 709
700 Media Change 70%

- A A

= 60.0 4 A % Removal T 60%

=) A

2

3 5004 + 50%

S

Z 400 A + 40%

A
30.0 1 o —+ 30%
20.0 + 20%
10.0 + 10%
0. O--Q------
0.0 Se%e-- e @ L _Shhh Bk L. . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Nickel, Total
100.0 100%
90.0 4 -O- - Influent + 90%
80.0 4 - @®-- Effluent 1 80%
— —Permit Limit
70.0 +70%
Media Change

dm 60.0 1 A N A % Removal T 60%

=

3 50.0 4 +50%

]

Z  40.0 A + 40%
30.0 +30%
200 { A 1 20%
10.0 +10%

Fo . B -8 .
' N .- - lIlIzzzzin @ - - - - --
0.0 L) L] . . ; L b o --0 -0 : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Nickel (ug/L)

Peat Moss

Nickel, Total
Replace with
Peat Moss/Perlite ' tDry Cycle Started
100.0 T Mixture 100%
90.0 4 --O-- Influent 1 90%
--@-- Effluent
80.0 - + 80%
= ==Permit Limit
70.0 4 Media Change| | 70%
60.0 A % Removal T60% =
3
50.0 A +50% E
AA L &
°
40.0 4 4 40% B
A 0,
30.0 A A + 30%
20.0 1 209%
10.0 4 A + 10%
Q..o' = St 8
00 1@ : Bee-ece : : : ‘ ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Nickel, Total
Wet-Dry Cycle Started
100.0 - 100%
90.0 4 -O- - Influent 1 90%
--@-- Effluent
80.0 1 80%
— —Permit Limit
| 1 709
70.0 Media Change 70%
—_ A
= 60.0 A % Removal T 60%
=) A A
2 A
S 50.0 +50%
'-§ A
Z 400 T 40%
A
3001 & 1 309%
20.0 1 209%
10.0 1 1 10%
0.0 -0 .
A LL LR [8:::--0- om ‘ ‘ : ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Nickel, Total
100.0 100%
90.0 J -O-- Influent 1 90%
--®-- Effluent
80.0 - 1 80%
Permit Limit
| 1 700
70.0 Filter Change 70%
Q 60.0 A % Removal + 60%
3
3 50.0 - +50%
s A
Z 400 + 40%
30.0 A +30%
A
20.0 A 1+ 20%
10.0 4 T 10%
0.0 T 0%
0 65 70

Time (Days)

% Removal

% Removal



NICKEL, DISSOLVED



2.5

Nickel (ug/L)

Sand
Nickel, Dissolved

Added Coarse Sand

100%

A

-O- - Influent + 90%

° --@-- Effluent 1 80%

Media Change| 1 70%

% Removal 1 60%

| ."' \.\‘\\ 2 ’ ,"'(’ A

+ 50%

% Removal

1 40%

Nickel (ug/L)

0.5

0.0

4.0

3.5

3.0

Nickel (ug/L)

0.5

0.0

4.0

3.5

3.0

2.5

2.0

0.5

0.0

a A

N

+ 30%

+ 20%

+ 10%

25,000

50,000 75,000 100,000 125,000

Flow Total (gal)

Vermiculite
Nickel, Dissolved

150,000

175,000

0%
200,000

100%

2.5

2.0

A

+ 90%

+ 80%

+ 70%

+ 60%

A

- - Influent

- - Effluent

% Removal

Media Change

+ 50%

1 40%

+ 30%

+ 20%

A
A

+ 10%

0%

25,000

50,000 75,000 100,000

Flow Total (gal)

Perlite
Nickel, Dissolved

125,000

150,000

175,000

200,000

100%

A

T+ 90%

+ 80%

+ 70%

T+ 60%

-O--

- o -

A

Influent
Effluent
Media Chang

% Removal

+ 50%

% Removal

< 40%

e
T 30%

A

T+ 20%

+ 10%

0%

A A
Y . N T

25,000

125,000

50,000 75,000 100,000

Flow Total (gal)

150,000

175,000

200,000

% Removal



Nickel (ug/L)

4.0 100%
3.5 4 ® +90%
+80%
801 ¢ o
T ',9"\0 +70%
—~ 2.5 1 :
I ‘: . T60% <
=] B .- _O--
2 05\ 8 S O-- Influent 2
T 20 1@ @ @----fo-o-ooo- .- T50% §
5 - ®@-- Effluent 4
z X
+40%
1.5 ——Media Change
+30%
1.0 A % Removal
+20%
0.5 -
Al +10%
A A A
0.0 : : : : : : : 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total I
Activate &a(?ﬁ&n
Nickel, Dissolved
4.0 100%
a5 | -O--Influent <+ 90%
- @ -- Effluent 1 80%
3.0 Q.

’ 5 ———Media Change 1 70%
= 2.5 7 ,'O’ KX A % Removal 1 60% —
) : S
E] -O- P . 3
< 2.0 - EER TEEPY of ‘® +50% E
<
= 4
= 1.5 1 409 X

—+ 30%
1.0 A
7' N T 20%
A
0.5
A T 10%
AA A A
0.0 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Nickel, Dissolved
4.0 100%
+ 90%
3.5 °
+ 80%
3.0 4 S
I \i\o +70%
2.5 . )
. T 60% —
©
3
2.0 4 R o -O- - Influent + 50% g
- @- - Effluent cE
1 40% =
1.5 1 ——Media Change
A % Removal T 30%
1.0 A
+ 20%
0.5 4
A A + 10%
A A
0.0 : : : : : A : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Zeolite
Nickel, Dissolved

Flow Total (gal)




Nickel (ug/L)

4

3.

3

2

2

0

0

Nickel (ug/L)

Replace with

Peat Moss/Perlite

Wet-Dry Cycle Started

Peat Moss
Nickel, Dissolved

0 —Mixture 8 100%
5 | --O--Influent 1 90%
--®-- Effluent + 80%
.0 4
Media Change| 1 70%
51
* A % Removal +60% —
O >
°
.0 1 -|e- +50% £
12
°
5 | 1 40% =
+ 30%
.0+
A A +20%
54
+ 10%
A A
.0 T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Nickel, Dissolved
Wet-Dry Cycle Started
4.0 ) ° 100%
--O-- Influent 1 90%
3.5 4
--@-- Effluent 1 80%
3.0 4
Media Change 1L 70%
251 A % Removal 1 60% —
[
>
oS 2. o:: 2
20{@ ¢ @] ® 150% §
©
NS
1 409% @
1.5 4 %
+ 30%
1.0
+ 20%
0.5 4
A + 10%
A
0.0 , 1 , , , , , 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Nickel, Dissolved
4.0 100%
--O--Influent 1 909
3.5 4 %
--®-- Effluent 1 80%
3.0 q K
el Filter Change | 4 70%
5 2% s A % Removal 1 60%
> -
=2 N [ D . ..O R
= [ X X _.{e--- g S
< 2.0 1 % S @ 8 S S o} 1 50%
s
z
1 409
1.5 %
+30%
1.0
+20%
0.5 4
+10%
0.0 . . . . : : : : : : . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days

% Removal



SELENIUM, TOTAL



Selenium (ug/L)

Sand
Selenium, Total

Added Coarse Sand

6.0 ~4] 100%
-O--Influent 1 90%
50 4 e e e e e e --®-- Effluent
+ 80%
— —Permit Limit
1 709
404 Media Change 70%
-l
E’ A % Removal + 60%
S 3.0 4 + 50%
s
gx, -+ 40%
2.0 4
A + 30%
A
S A T 20%
1.0
-} 8 4 10%
“.T'—'-': ?:::Q; --@ ---.-~-‘|....===::g|’
0.0 T T A — T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Selenium, Total
6.0 100%
-O-- Influent
1 909
- ®-- Effluent 0%
S0 T T T T T — —Permit Limit 1 80%
Media Change
1 709
4.0 4 A % Removal 70%
)
? T 60%
S 3.0 T 50%
H
$ A T 40%
2.0 4
T 30%
T+ 20%
1.0 A
o) T 10%
i @@z o -.0"-®
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Selenium, Total
6.0 100%
-O- - Influent
T 90%
— @ —Effluent
50— e e e e, —_——_———
— —Permit Limit T 80%
Media Change | 1 709,
4.0
A % Removal
+60% —
[
o
3.0 +50% £
. A &)
1 a0% =
2.0 4 A
- 30%
A T 20%
1.0 A A
OReg: - A O T 10%
® [ B i | [P SR BEE - TP @~ @ g
0.0 A —A , , , , , 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal

% Removal



Selenium (ug/L)

Zeolite
Selenium, Total

6.0 100%
-O--Influent
--@-- Effluent [oo%
50 { mmm—————t o —— ] F——————— e —— ——
— —PermitLimit r80%
o Media Change,m%
o A % Removal
60% =
©
3
3.0 +50% E
14
Laow =
2.0
+30%
A A
+20%
1.0
®.. 0. 1 109
QDSO~ BT . K
0.0 . . : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Selenium, Total
6.0 100%
-O- - Influent 1 90%
5.0 { m———m—— ] ———— ] —_———— --@-- Effluent
-+ 80%
= =—Permit Limit
1 709
4.0 4 Media Change 0%
o
> A % Removal +60% =
2 3
o
E 3.0 +50% E
5 ©
3 A 4 1 a09% &
2.0
A -+ 30%
+ 20%
1.0 Al
0P80 A 8 1 10%
Pse) *...(I>:::::::::_::g:::::::::e =....==:.O[= PSR PO
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Selenium, Total
6.0 100%
- O- - Influent
T 90%
- ®- - Effluent
501 ———————————}—_—_ - - o
= =Permit Limit 4 80%
Media Change
+ 70%
4.0 4 A % Removal ?
)
E’ T 60%
g 3.0 1 T 50%
S A
S + 40%
2.0 1
T 30%
A
1ol A N N +20%
[ ] A
YL o T 10%
9‘0“~.~0;::::::::::::.:: .:e::::::::::e::::::::::e::::::- .=::8,«.
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Replace with

Peat Moss/Perlite

Mixture

P

eat Moss

Selenium, Total

Wet-Dry Cycle Started

6.0 100%
-O-- Influent 1 90%
504 ——m——m— — 44 --@-- Effluent
+ 80%
— —Permit Limit
1 709
4.0 4 Media Change 70%
o
) A % Removal +60% —=
z g
o
E 3.0 1 +50% E
c 4
2 +a0% =
3 b
2.0 4
+ 30%
7S A
+ 20%
104 o A
... +10%
QBJ @i :? 06-.$
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Selenium, Total
Wet-Dry Cycle Started
6.0 — 100%
--O- - Influent 1 90%
50 m——m——e——— — - — — --@-- Effluent
+ 80%
— —Permit Limit
1 709
4.0 1 Media Change 70%
=)
=] A % Removal T60% <
= 3
£ 30 +50% E
= o
K x
$ A T+ 40% °
2.0 A
A + 30%
T 20%
1.0 A A
A [0 T 10%
ciiiiiigl@ie-- .::w
0.0 T T T T T T 0%
50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Selenium, Total
6.0 100%
-O-- Influent 1 90%
5.0 o — i — e o e ] e e e e - - @ - - Effluent
+ 80%
— —Permit Limit
1 709
4.0 4 Filter Change 0%
o
2 A % Removal T 60%
=
£ 30 + 50%
c
[}
$ + 40%
2.0 4
+ 30%
+ 20%
1.0
A
o o -® +10%
® s E_ITERRE Srg N x ..... )
0.0 T T T T T T T T T T T T T 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



SELENIUM, DISSOLVED



Added Coarse Sand

Sand
Selenium, Dissolved

1.0 <l 100%
0.9 4 -O-- Influent 4 90%
0.8 --®-- Effluent 1 80%
0.7 1 Media Change| | 70%

j 0,

D 0.6 § A % Removal T60% —

=)

H g

| : 1 509

3 0.5 : 1d ° 50% £

o . HAB K J 05

3 0.4 A * QO +40% =
0.3 o-|--@ X B + 30%

A A
0.2 7 A +20%
0.1 1 + 10%
A
A
0.0 : : : : ; ; : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Selenium, Dissolved
1.0 100%
0.9 ® -O--Influent 1 90%
. --@-- Effluent
0.8 +80%
Media Change
0.7 +70%
A % Removal
)
> 0.6 +60%
2
Eos +50%
2 : 8
2 . VY
$ 04 PY P +40%
e
0.3 o e +30%
0.2 1+ 20%
A
0.1 +10%
A A
0.0 ; ; —A . : : : 0%
25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Selenium, Dissolved
1.0 100%
-O--Influent
0.9 1 + 90%
— @ —Effluent
0.8 1 + 80%
Media Change
0.7 1 +70%
) A % Removal
<
> 0.6 - T 60% <
= N 3
Y
£ o5 | / AN 2 fso% g

S , O, AN s 4

2 - . R N , e

& 0.4 1 O---e- S ®s - g AN +40% °

= ) o _
0.3 o’ To- T 4 30%
0.2 1 + 20%
A a A
0.1 1 +10%
A
0.0 : : —& : : . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



1.0 100%
-O-- Influent
0.9 4 ® --®-- Effluent - 90%
n Media Change
0.8 4 A % Removal r 80%
0.7 1 70%
= .
D 0.6 ® T60% =
= . ©
H 3
;E_: 0.5 T50% E
c N .9 ['4
K o T £
& 041 : 8- +40% ¥
0.3 ® Tot- 1 30%
0.2 1 +20%
0.1 A +10%
0.0 : : : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Selenium, Dissolved
1.0 100%
0.9 -O- - Influent <+ 90%
0.8 4 --@®-- Effluent 1 80%
o )
0.7 4 L ot Media Change 1 70%
g A %R |
S 0.6 o Remova T 60% —
=1 ©
= >
£ o
5 054 + 50% g
s ) 4
2 - =
& 041 R e . +40% 2
’ 4 N s
03{0@ @ -f--uuaeiii]. ® - o IR 4 1 30%
A A
021 A 1 20%
0.1 1 A +10%
A
0.0 ; ; ; ; ; ; . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Selenium, Dissolved
1.0 100%
0.0 - Influent 1 90%
- ®@- - Effluent
0.8 + 80%
Media Change
0.7 +70%
—_ A % Removal
3 .
> 0.6 H .9 +60% —
=) . . N ]
= - >
£ : g
505 : +50%
£ L 0. o «
< Al . e , L °
S04 A Som | Qe o o ® +40% =
Do ® - .20
03100 ® o +30%
0.2 +20%
A
0.1 A N +10%
0.0 A . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Zeolite

Selenium, Dissolved

Flow Total (gal)



Selenium (ug/L)

Selenium (ug/L)

Selenium (ug/L)

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Replace with
Peat Moss/Perlite

Peat Moss

Selenium, Dissolved

Wet-Dry Cycle Started

1.0 Mixture v 100%
0.9 -O--Influent 4 90%
0.8 --@-- Effluent 1 80%
0.7 4 Media Change| 1 709
0.6 - A % Removal 1+60% —
>
g
0.5 - ? +50% §
04 @ b4 1409 =2
b ®
0.3 {o® +30%
A A
0.2 +20%
'S
A 0
0.1 1 A A 4 +10%
0.0 : — A& : : : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Selenium, Dissolved
Wet-Dry Cycle Started
1.0 o 100%
0.9 4 ° --O--Influent 1 90%
08 1 : -- ®-- Effluent 1 go%
0.7 1 Media Change 1 70%
0.6 1 A % Removal 1 60% —
g
o
0.5 T50% E
o
0.4 - o +40% =
0.3 - : ----- +30%
0.2 1 +20%
A
0.1 1 A A +10%
0.0 : A : : : . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Selenium, Dissolved
100%
1 --O-- Influent 4 90%
] --@-- Effluent 4 80%
[ ] .
1 .'. L 3 Filter Change | 1 709
| . A % Removal T 60%
.0 é
1 z + 50%
. o e g
: . . N . -
1 [ i * : + 40% =
: O.. O =
1 o0 + 30%
A
1 + 20%
1 A A + 10%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)



SILVER, TOTAL



Sand
Silver, Total

Added Coarse Sand

Flow Total (gal)

6.0 ~d 100%
-O- - Influent 1 90%
50 4 --®-- Effluent
T 80%
— —Permit Limit
1 709
s04~——/——/1rvr--l1---"T-—-—- Media Change 70%
g A % Removal T60% <
o >
2 °
5 3.0 A +50% E
2 ©
Z fa0% ¥
2.0 4
+ 30%
A
+ 20%
1.0 1
1 10%
0.0 1 9000Q--1-|8...9.].-0{---0---@--------- ole : : : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Silver, Total
6.0 100%
-O--Influent
T 90%
-@®-- Effluent
5.0 4
— —Permit Limit + 80%
Media Change
N R T 70%
4.0 1 A % Removal
Q‘ + 60% =
=) >
2 °
5 3.0 +50% E
= 3
Z +40% =
A
2.0 4
T 30%
A A
T 20%
1.0 4
T 10%
0ple®®®-- @ -............0..........Q9....... feeee ®-)---® ... EEPSY FRSY BN ) 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Silver, Total
6.0 100%
T 90%
5.0 1
T 80%
e e e e e o e e e e e e o e T 70%
4.0
5 A T 60%
> O- - Influent
2
5 3.0 1 --@®-- Effluent + 50%
>
= —_ —P it Limit
n . ermit Limi L 0w
20 4 Media Change
T 30%
A A A % Removal
T 20%
1.0
T 10%
0010000 @® ---:-..... OF IEETETEEERY IEERLLLrreY | SEEL Al Seans o ---® + 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

% Removal



6.0 100%
--O--Influent
l 909
--®-- Effluent 90%
5.0 4
— —Permit Limit r 80%
I B I Media Changeim%
4.0
A % Removal
g t60% =
= ©
=) >
2 °
5 3.0 +50% E
= ©
Z +a0% &
2.0 1
T 30%
A
T 20%
1.0 4
A +10%
0.0 90900 --@®- - ). - @ EF IEREPEST E_ EYTEFFRIE-RY ) . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Silver, Total
6.0 100%
-O- - Influent 1 90%
5.0 --@-- Effluent
T 80%
= =—Permit Limit
40 ===t ——— == ——— = —_—_— Media Change | | 70%
o A % Removal T 60% —=
= ©
=) >
A o
5 3.0 T50% §
2 ©
@ T40% =
2.0 1
T 30%
T+ 20%
1.0
T 10%
00 | 9C®®- -Q- -~ Y TECPRSTY | ERY TEPPIST- FEPY IERREN IEERE o ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Silver, Total
6.0 100%
-O-- Influent
T 90%
50 -®-- Effluent
T 80%
A — —Permit Limit
40 ——————————"F"—"———-"—————— —— ——- Media Change | | 70%
% A A % Removal 160% =
>
= o
5 3.0 T50% E
2 '3
0n o
® +40% =
2.0 1
A T 30%
T 20%
1.0
T 10%
0.0’.3’6:..\ ........... @ -:g::‘::::::::g:‘::== .... ...‘ ........ Q- --9- -0 ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Zeolite
Silver, Total

Flow Total (gal)




Replace with
Peat Moss/Perlite

Wet-Dry Cycle Started

Peat Moss
Silver, Total

6.0 Mixture 100%
--O-- Influent 1 90%
5.0 -- @-- Effluent
T 80%
= =—Permit Limit
4 0,
404 "= 111rr—— Media Change 70%
0 A % Removal T60% =
=)
g >
3 o
5 3.0 T50% E
2 (4
® tao% =
2.0 1
+ 30%
A
+ 20%
1.0
T 10%
0.0 | 0000:--0----|- 0900000 . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Silver, Total
Wet-Dry Cycle Started
6.0 y 100%
- O--Influent 1 909
5.0 --@-- Effluent
T+ 80%
— —Permit Limit
404 ————" - Media Change | | 70%
=5 A % Removal T 60% =
3 g
5 3.0 +50% E
2 4
® +a0%
2.0 4
T 30%
A
T 20%
1.0 4
T+ 10%
Ooigggggqggg i . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Silver, Total
6.0 100%
--O--Influent 1 90%
5.0 --@-- Effluent
A + 80%
— —Permit Limit
0 e e e FiIterChange T 70%
Q A % Removal T 60%
2
E 3.0 T 50%
o + 40%
2.0
A + 30%
1o +20%
+10%
_.-{-©-
00 | 9%C® @ ----.--... @ - |- --1%: ER Y ®-- ) 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



SILVER, DISSOLVED



Silver (ug/L)

Silver (ug/L)

Silver (ug/L)

Sand

Silver, Dissolved

Added Coarse Sand

Flow Total (gal)

20 & 100%
18 A --O-- Influent 4 90%
16 4 --@-- Effluent 4 80%
A
14 Media Change| | 70%
12 4 A % Removal T60% =
Q 3
10 - o +50%
P x
08 ’ 4 20% &
.06 4 [ + 30%
.04 4 E + 20%
..o, - B
00000--1-10° B 2 EERY TEEY EETEET S ole®
.02 4 + 10%
.00 . A . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Silver, Dissolved
0.20 --O--Influent [ 100%
018 --@-- Effluent 90%
: Media Change °
% R I
0.16 - A % eAmova 50%
0.14 1 70%
0.12 T60% o
>
=]
0.10 - +50% E
4
0.08 1409 =
0.06 a 1 30%
0.04 o : +20%
002 |®OC® @ R JEREEEERE ® ------ 1% @@ ®---0--& Lo
0.00 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Silver, Dissolved
20 100%
--O--Influent
18 | + 90%
— -@ —Effluent
16 4 . A +80%
Media Change
14 | +70%
A % Removal
12 T60% —
° 3
10 A : T50% E
. 4
08 0% 2
.06 - g N 1 30%
A .
.04 - L K +20%
Ol B .
o000 -0 -0 - - - -@ - - |- -@—-—--—-@ - —-—— o--®
.02 F10%
.00 . . . . . . . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Silver (ug/L)

Silver (ug/L)

Zeolite
Silver, Dissolved

0.60 100%
+90%
0.50 -
T 80%
- 70%
0.40 4 -O-- Influent
- ®-- Effluent [ 60% =
>
. °
0.30 Media Change |l 509, E
A % Removal n\:
: ' 40% °©
0.20
N + 30%
-~ B
+20%
0.10 - .
. - +10%
.....::8:::: ________ .:::::?::. __________ @ q' ‘b
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Silver, Dissolved
0.20 100%
0.18 -O--Influent 1 90%
0.16 - - @ -- Effluent 1 80%
-~
0.14 Media Change 1 70%
= 0.12 4 A % Removal 1 60%
=)
2
5 0.10 1 T 50%
=
? 0.08 - L 40%
0.06 - 1 309
A ;
0.04 i 1 20%
el | : N
e Y, o _@e=zill.o.. PR S R S ®-----
0.02 4 000e®--C [ ] R L g @ L [ J 1 109
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Silver, Dissolved
0.20 100%
-O--Influent
0.18 - +90%
--@®-- Effluent
0.16 - +80%
Media Change
0.14 +70%
A % Removal
0.12 o +60% —
g
Q [
0.10 i +50% E
['4
¥ NI
0.08 - N +40% °
0.06 4 FE 1 309%
0.04 - B 1 20%
0.02 4 0000 -®------------- @ |- -@- -t @e-- oo @ @ ® L 1o0%
0.00 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Silver (ug/L)

Replace with
Peat Moss/Perlite
Mixture

Peat Moss
Silver, Dissolved

Wet-Dry Cycle Started

0.20 100%
0.18 -O-- Influent +90%
0.16 --®-- Effluent + 80%
0.14 Media Change | —+ 70%
0.12 A % Removal + 60% 5
o 3
0.10 4 : T50% E
114
0.08 1 40% X
0.06 - 1 30%
0.04 - 1 20%
0.02 | @@ @119 1 10%
0.00 ‘ ‘ ‘ : : : ‘ 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Silver, Dissolved
Wet-Dry Cycle Started
0.20 = 100%
0.18 -O- - Influent 1 90%
0.16 Y - @- - Effluent 1 80%
0.14 1 Media Change 1 70%
= 0.12 | A % Removal 1 60% —
= [
2 3
5 0.10 - T50% E
=2 14
? .08 1 aos
0.06 i 1 30%
A o
0.04 " 1 20%
O. . o
o000--0--|----- ole---~ °- ol
0.02 - 1 10%
0.00 : : : : : ‘ : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Silver, Dissolved
0.20 100%
0.18 1 --©O-- Influent T 90%
0.16 1 --@-- Effluent T 80%
0.14 4 Filter Change [T 70%
g 0124 A % Removal T 60%
g
5 0.10 1 50%
=2
? 0.08 - 1 409
0.06 - ; + 30%
0.04 - . : . + 20%
e - @ - L S0 B SEREEEE o -® °
0.02 + 1 10%
0.00 : : : : : : : : : : : : : 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal



THALLIUM, TOTAL



Thallium (ug/L)

Thallium (ug/L)

Thallium (ug/L)

Sand
Thallium, Total

Added Coarse Sand

Flow Total (gal)

~a 100%
0 e - — -O-- Influent 1 90%
--@-- Effluent
+ 80%
— —Permit Limit
1 709
5 4 Media Change 70%
A % Removal T 60% =
>
°
T50% E
0 [
1 0% X
+ 30%
5 4
T 20%
+ 10%
onqz;;4-~9=no-~o~4» --------- ole
0 <|> T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Thallium, Total
100%
-O- - Influent
= T T T T T T T T T T T T T[T T T T 7 .. e--Effluent r90%
— —Permit Limit L 80%
Media Change
5 J - 70%
- A % Removal
+60% —
©
>
=]
150% E
.0 - 4
+40% ®
+30%
5 |
+20%
+10%
B o --0 -
0 : : : : r r r 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Thallium, Total
100%
20 —/m—————————" - - " " —-" "—"—"—"—"—"—— [———— — —9 --0--Influent + 90%
- @ —Effluent
T 80%
= =—Permit Limit
1.5 + 70%
. Media Change
A % Removal T 60% E
o
T50% §
1.0 (4
1 20% =
T 30%
0.5 1
T+ 20%
T 10%
0000 . 4 W @@ [ @@ 8@
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000



Thallium (ug/L)

Thallium (ug/L)

Zeolite
Thallium, Total

100%
--O-- Influent
20 4 —————rm——T———-———— Fr——— - — 1 —— =" L 90%
-- ®-- Effluent ’
— —PermitLimit | 80%
15 Media Change |l 7¢q,
o A % Removal
5 60%
=}
5 + 50%
H 1.0
|'E + 40%
+ 30%
0.5 1
+ 20%
.!\ + 10%
ce®. o ..|..civ--@----@-@---- @@ o-®
o ®:
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Activated Carbon
Thallium, Total
100%
20 m——mme b e e ] —_——— -O--lInfluent 4 90%
--@--Effluent
+80%
—— =—Permit Limit
1.5 4 Media Change r70%
A % Removal T60% o
3
+50% E
1.0 14
T 40% =
+30%
0.5
+20%
L4
+10%
®O0O®:-|------:::f-@ - ®]--® ----- o ---® ----- ®----- )
[oN ] C|>
0.0 . . : : : : . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Barley Straw
Thallium, Total
100%
-O--Influent
2.0 § mmmm————— e e e e e — = — 1 90%
-®-- Effluent
T 80%
= =—Permit Limit
1.5 Media Change | T 70%
A % Removal 160% =
>
°
+50% E
1.0 4 ©
140% =
T 30%
0.5 4
T 20%
T+ 10%
I @ - L ®---®- -
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Thallium (ug/L)

2.0

Thallium (ug/L)

0.5

Thallium (ug/L)

Peat Moss
Thallium, Total

Replace with
Peat Moss/Perlite Wet-Dry Cycle Started

% Removal

Mixture A 100%
204 ——m——— A --O--Influent 1 90%
-- @-- Effluent
T 80%
— —Permit Limit
1 709
1.5 4 Media Change 70%
A % Removal - 60%
T 50%
1.0 1
T 40%
+ 30%
0.5 4
+20%
- 10%
00000 - - _-0roo-008 :
o TO--
0.0 T T T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Leaf Compost
Thallium, Total
Wet-Dry Cycle Started
yos 100%
B I I --O- - Influent 1 90%
--@-- Effluent
+ 80%
= =——Permit Limit
1 709
1 Media Change 70%
A % Removal T+ 60%
+ 50%
+ 40%
+ 30%
| 1 20%
T 10%
o- -
: : : : : : . 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Bag Filter
Thallium, Total
100%
204 —4—m i i o ; i ;- — ] --O-- Influent 1 90%
--®-- Effluent
+ 80%
— —Permit Limit
1 709
1.5 4 Filter Change 70%
A % Removal T 60%
+ 50%
1 40%
+ 30%
+ 20%
+ 10%
ee®. ... ®------ L I r ------- ) ®------ L )
° ‘@ --
0.0 . . . . . . . . . . . . . 0%
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Time (Days)

% Removal

% Removal



THALLIUM, DISSOLVED



Thallium (ug/L)

Thallium (ug/L)

Added Coarse Sand

Thallium, Dissolved

Sand

0.40 & 100%
-O-- Influent 4 90%
0.35 1
--®-- Effluent 1 80%
0.30 +
Media Change| 1 709
0-25 1 A % Removal +60% —
>
o
0.20 +50% E
14
+a0% =
0.15 { 00900--1-1®---®-| - @] --®---@--------- ole
+ 30%
0.10 1
T+ 20%
0.05 4
+ 10%
0.00 T A T T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Vermiculite
Thallium, Dissolved
0.40 100%
-O--Influent
+90%
035 1 - @-- Effluent
) +80%
0.30 4 Media Change
A % Removal + 70%
0.25 -
160% —
>
°
0.20 +50% E
4
1409 X
015 1 0OO®-- @ ------------ L I [ R ®-- B o --0--® 40%
+30%
0.10 -
+20%
0.05 -
+10%
0.00 : : & : : . : 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000
Flow Total (gal)
Perlite
Thallium, Dissolved
0.40 100%
-O- - Influent T 90%
0.35 ’
— @ —Effluent + 80%
0.30 1
Media Change | + 70%
_B,I 0.25 4 A % Removal + 60%
=]
E 0.20 - A 1 50%
3 )
4 S T 40%
F 015 0000 -0 —-— @ @~ @] O] o -—-—-0——@® ’
+ 30%
0.10 4
+ 20%
0.05 1
+ 10%
0.00 T T i T T T T 0%
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000

Flow Total (gal)

% Removal



Thallium (ug/L)

Thallium (ug/L)

Thallium (ug/L)

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Zeolite
Thallium, Dissolved

0.40 100%
--O-- Influent
0.35 A [ 90%
' --®-- Effluent
I 80%
0.30 4 Media Change
F70%
0.25 4 A % Removal
60%
0201 @ +50%
.. hd
. o ..‘~ -
;o R - e +40%
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