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wastewater distribution (height variable)
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Degradation

Filtration & Adsorption Sedimentation,

Pollutant removal mechanism (modifiedfromWetiandsinternational, 2003) AL L)

The pollutant removal mechanisms in constructed wetland are presented in Table 2.
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Map of

Wastewater Wetlands in Florida
[Approximate Locations)

REVISED 2007

1 Bayou Marcus

Rice Creak

5t. John's County SR16
Blacks Ford

Hurlburt Field
Apalachicola

Boot Wetland

Jasper

Monticello

10 OCESA

11 Orlando Easterly Wetlands
12 Blue Heron

13 Yulee

14 South Central Regional
15 Yankee Lakes, Seaminole
16 Hilliard

17 Waldo Wetlands

18 East Central Regional
19 Indian River
20 Leesburg

D~k WON

#«:ﬂ'

22 Northwood 2
23 Deer Park Wetlands

24 Petro Truckstop

25 Spencer

26 Pace Wetland

27 Lakeland, Glendale

28 Fi. Meade }
29 Glades County “

]
30 Port of the Islands South 4.
31 Orange County Morthwest e

32 High Springs Commercial Park

21 Wahkodahatchee & Green Cay Wetlands

Color Key

Matural Wetlands
Marn-made Wetlands

Combination of Natural and Man-made
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Wetlands Construction:

Vegetation Distribution layer Distribution pipe

Inspection pipe
Level control
Filtration material
| P Filter fabri
Septic tank 4-2— 2\ liter fabric
Pumping ch — g .
umping chamber ey

9/13/2018 Aeration pipe Liner Drain pipe 39
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Vegetation Filter material
4

Qutlet zone

Inlet zone

Level control
Drain pipe
»Aeration pipe

Distribution pipe

Inspection pipe

Liner
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Area requirement (m?/pe)
v
o

1.00-

% 80 120 160 160
Specific wastewater flow (Ipcd)

Specific area requirement per PE for HF and
VF wetland for different specific wastewater discharges

Liters per person (capita) per day (Lpcd).
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5-10mm gravel

1-4mm thk. sand e e % e,

45am
70am

5-10mm gravel

20-40mm gravel

Substrate arrangement in a VF wetland
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//Cleanout (both ends)
ontrol valve

0302 Gravel

\

/
PR aed

Cleanout ELEVATION

PLAN a) Submerged perforated pipe

: TR R
P I R R e "

@'¢, KR e e : .
Settled P LT ,1-._:__::.2-_..]:) Gabion feed
sewage : '
or
effluent

ELEVATION Liner

Wire mesh gabion

PLAN, \/\lfq with 60-100mm stones




Wire mesh gabions

uPv(
]

pipe 2 ' '

90°tees with "0" ring seals Inlet
PLAN
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Level surface

Soil cover over liner
ﬁ Swivelling /A4 AN
1)

INVREIR'

ﬂ.Sm I
Wire Mesh gabion (optional)

with 60-100mm stones ELEVATION

¢) Swivel tee

Examples of HF (W inlet designs (U.S. EPA, 2000)
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i ) potential "dead" zones

_ 3 - < s
Inlet e e,
- ——
distribution - - 4 e i t' —= Outlet weir
o Mow lines -
—— -

\_ >

Single outlet weir

/
- - —- i
, — _~ potential "dead” zones
— =% — — casl?
Inlet Q
— 3 e
distribution- - 4 - - = o —e Outlet weir
=S il - fMMow lines
=3
el - —
3 - B
— — — —
N
Multiple outlet weirs
o - =
- _ terminal
- - —_— s -
Tillek ks NS deep zone
distribution | - -—
e — —- - — Outlet weir
e flow lines
— C
e B, o — —
. - _/

Terminal outlet deep zone
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Il Hydraulic efficiency for different shapes of wetlands
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Channel inlet .
* (Cooper et al., 1996) — close up view (Cooper et a/, 1996)



Submerged pipe
inlet — riser pipes
with V-notches
(Cooper et al., 1996)
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Table 3-1. Typical Constructed Wetland Influents

Constituent Septic Tank Primary FPond
(mg/L) Effluent’ Effluent: Effluent?
BOD 129-147 40-200 11-35
Sol. BOD 100-118 35-160 717
COD 310-344 90-400 60-100
TS5 4454 59-230 20-80
VS5 32-39 45-180 25-65
TN 41-49 20-85 8-22
NH, 28-34 15-40 0.6-16
NO, 0-09 0 0.1-08
TP 12-14 4-15 3-4
OrthaoP 10-12 3-10 2-3
Fecal coli (log/100ml) 54-6.0 5.0-7.0 0.8-56

'EPA (1978), 95% confidence interval. Prior to major detergent

reformulations which reduce P species by ~50%.
‘Adapted from Metcalf and Eddy, (1991) assuming typical removal by

primary sedimentation-soluble BOD = 35 to 45% total.
o113/ 2PA (1980).
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Sacramento 48hia 4alil)
Table 4-2. Trace Metal Concentrations and Removal Rates, Sacramento Regional Wastewater
Treatment Plant (SCRSD, 1998).

Removal (%)
Metal Influent (mg/L) Effluent (mg/L) Rate
Min Mean Max Min Mean Max

Silver 0.25 0.29 0.32 0.02 0.03 0.03 90
Arsenic 200 223 260 150 220 310 13
Cadmium 0.040 001 0.140 0.005 0.009 0.019 i
Chromium 0.50 1.0 140 0.50 0.17 310 21
Copper 460 862 17.00 160 404 7.00 19
Mercury 0.0084 0.0105 00144 0.0021 0.0031 0.0041 I
Nickel 430 8.23 23.00 410 8.96 20.00 —
Lead 0.25 0.58 1.20 0.05 0.14 0.26 85
Antimony 040 041 042 0.12 0.15 0.20 63
Selenium 050 0.50 0.50 0.50 0.50 0.50 —
Zinc 64 262 M0 130 353 8.70 10

9/13/2018

|

82



doda 1) ezl YL dadleall Cillasay Aaldl) dasanaill <l jlic Y a4

sl Clan g 3l jall ¢ g LEa) Gy aveaill i

8 Lo sad Y laaill g 5 oadan cand il ja cld dakaif -1
Ll

S ya) (b il el 138 1 Fadandl iy jal) alaif -2

A LA @l yal) dadasl -3

33l )5 (S oY) (o AlSE e Claill addiien aa avena
Al

Tucson Electric Park Detention Basin

83



ein Jaadl e leay ellig dallaadl Claay (A Yo @llin 68 o) ang e
Z oAl
izl Juall [ %1-0.5 0w glss Rl 4z saiall Jghll Jull e

Sy | gl & ol y o pall slie Gy (8 d8le) can o) (Sa
cpand) liidal s g o)) (Ses Gl a3 padll Jadll



ka1 ol YL Aalladd) Cilaa 5 el dnasanail] ulaal

Tab. 1: Ranges of design criteria from literature

Factor Literature suggested ranges
Detention time (for soluble pollutants removal), d Sto 14
Detention time (for suspended pollutants removal), d 05103
Maximum BOD? loading rate, kg/ha.d 30 to 112
Hydraulic loading rate, m/d 0.01t00.03
Area requirement, ha/m3.d 0.002t0 0.014
Aspect ratio 2:11010:1
Water depth - average condition, m 0.100.5

Bottom slope, % 0t00.5
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Evapotranspiration = ET Precipitation = P

Velumetric Inflow = Q;

Catchment Runoff = Q,

Stream Inflow = Qg; B ey . T . . Surface Area = A

Stream Outflow = Qg

\/ Volumetric Outflow = Q,
Bankloss = @,

Groundwater Groundwater
Recharge Discharge
Qgw

“omponents of the water budget and associated termunology (from KADLEC & KNIGHT 1996)
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Typical Two-Compartment Tank

Ground surface

depth may vary. but not exceed 12 inches
unless a nser is instalied on each cleanout
and exlends lo Wwithin 6 inches

oﬂheg
12 inches

clean out,

. 112 10 2/3
of total tank Ienglh

Inlet, .

Tee fitting = Outlet

Sand/grave! cushion

courtesy of Texas A&M University
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