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Project Overview
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CWRRDP Goals and Objectives

= Test advanced water reclamation treatment
technologies to meet water quality goals
established by the CERP reuse pilot project

 Nutrients

« Other water quality parameter

= Evaluate ecological impact to receiving wetlands

= Provide Information to determine technical
feasibility of large scale coastal wetlands
re-hydration project




Water Quality Objectives

Reuse Public Access
and Irrigation
Part Il Ch 62-610

5(1)
20(2)

Parameter

TSS, mg/L

CBOD,, mg/ L

Total Nitrogen, mg/l as N
Total Phosph., mg/L as P
Fecal Coliform, # / 100m|
Total Ammonia- N, mg/L
Nitrite/Nitrate-N, mg/L
TKN, mg/L

Ortho-P (mg/L)

Dissolved
(mg/L)

Turbidity, NTU

Oxygen range

pH range
Heavy Metals

EPOC, Crypto, Giardia

Treatment

Deep bed filters and
UV disinfection

Receiving Wetlands
Application
Ch 62-6111

5 3.5
5

3 0.27
1 0.005

<1.0
0.02 -0.05

Class Ill / OFW
(USCOE 2004)

0.01
0.22
0.002
5.0-7.3

0.5
6.5-7.5 (*)
Various

Lowest possible
levels(**)
UF, RO, IX, GAC,
AOP

nitrification filters +
denit filters +
chemical precip.




Water Reuse Demonstration Plant (WRDP), @

Polymer
Microsand

Methanol

from i Filters ¥
Injection 3 Ballasted

well Process Return to Flocculation
Air Head works 4

Influent l Denitrification

MF/UF 6

.>l @. l——» Constructed
O Wetland
uv

Y

Low pressure
Membrane System
5

Treatment Objectives

Solids removal of fine particles ( > 3mm)

Biological nitrification process to convert ammonia to nitrate

Biological denitrification process to convert nitrates to nitrogen gas

Chemical and physical processes to remove phosphorus

Solids separation process to remove suspend solids including particulate TP and TN

UV radiation for inactivation of microbial contaminants

»

—p Side stream
Pilot Plants
7

SPPs include a combination of GAC, RO, IX, and AOP to test for removal of very low nutrient concentrations

(TP < 0.1 mg/Land TN < 3.0 mg/L) and microconstituents




Side Stream Pllot Plant

WRDP
Effluent

WRDP

Effluent
(approx
40gpm )

—{ x|

A 4

Options for side stream pilot plants Return to
IX + AOP > Headworks
IX + GAC + AOP
GAC + AOP
RO + AOP
RO + GAC + AOP
RO + IX + AOP
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WRDP Preliminany Design Includes

Water Quality Objectives

Design Criteria

Preliminary Process and Equipment Sizing
Conceptual Design Drawings

Hydraulic Profile and Mass Balance
Conceptual Project and O&M Cost Estimate
P&ID Drawings




Coastal Wetlands Reuse
Rehydration Project

Constructed Wetlands

February 2007
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i

10-ACRE SITE

BISCAYNE BAY
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C-1 Flow Way Existing and Proposed Use
Eﬂ cre *

10 Acre
Parcel

South District
Wastewater
T;eftment Plant
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Project Facility Siting
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Constructed Wetland Site
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Demonstration Cell Operational Flexibility

2.5ac Cell Submerged acquatic
vegetation {SAV)

< A
A
Cell 2 Cell 1
(2.5 ac) < (2.5 ac)
< A
Effluent return to the South Example Cell Options Effluent into the
District WWTP emergency 2.5acCell emergent (e.g., sawgrass) Constructed
N discharge pond Wetland
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Wetland Cell Cross Sections

Typical Constructed

Wetland Cell

&0 Acre -1 Lined Canal
Farcel - 1o the north

s |
L d

Mg RN
w0 RS
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North-South Cross Section

144
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Spreader Collection
Canal Canal

EastWoest Cross Section

0 CH2MHILL
=



Wetland Cell Infrastructure

SW 97th Ave

nmmnm Boardwalk WRDP

Discharge Pond

an) g a

awe Pump Station
£ Canal I Agridrzin
[ Berm

Pipe
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Lennar Mitigation Wetland

—
Sl
”

Lennar Mitigation Wetland .

60 Acre Parcel
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Lennar Mitigation Wetland -
Dry Season
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Lennar Mitigation Wetland -
Wet Season
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Baseline Assessment and
Monitoring Program
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How do we Determine the Success, of:
the Project?

Water Quality
Monitoring

Ecological
Monitoring

Hydrologic
Monitoring

Water Control Plan

Operations Manual




Monitoring Program Baseline
Assessment

= Provide information needed to design,
construct, and develop a monitoring
plan for the CWRD project.

Characterize an environmental
baseline for assessment of physical,
chemical and biological responses




Project Area and Existing Conditiens

« Land Use
= Solls
« Perrine Marl

« Saline groundwater
= Topography (NGVD)
- +8 feet at SW 87th Ave.

« +3feet in areas to East, sloping West to
East (Biscayne Bay)




Legend

Existing Landuse
[ vetiands Mitigation Area

rowe Ased
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Hydrology.

Historical sheet flow to Southeast
via traverse glades

C-1, C-100, C-012 and C-103 Canals
drained respective basins

Groundwater table lowered 5 to 6 ft.

Cut-off headwaters to Biscayne
Bay Coastal Wetlands

Water Managed for Water Supply
and Flood Protection




Historical Sheet Flow

Deering Estate

Biscayne Bay

Legend

Historical Cresks




Canal Basins

South Central
I Biscayne Bay
R \Watershed

STRUCTURES

)

j .

== |-

2 ame
L

1 crivzal Sy

T ool sy sk
(71 spmeywicee
|-

T




Simulated Flows toe Biscayne Bay

SFWMM Monthly Time Series Data
South Bay Subregion Total Flow
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Vegetation
(9.25 and 60 Acre Plots)

= Historically coastal mangrove, salt and
freshwater marshes with hammocks
and pine rocklands

= Agricultural production between 1900
and 1970

= Currently
overgrown by
predominantl
y Brazilian
pepper, vines,
castor bean




Vegetation
(Lakes by the Bay South Commaons — Mitigation Area)

= Constructed and planted 138-Acre
Mitigation Area

Shallow, cat-taill dominated, fresh water
marsh




Water Quality.

Biscayne Bay Coastal Wetlands & Biscayne
Bay Stations

DERM Status and Trends Report

POR 1988 to 2003 — Adequate for WQ
characterization

TKN, NH3, Nitrate/Nitrite
TPO4, OPO4

Fecal Coliform, Total Coliform
1TSS, pH, DO, Salinity

Lead, Zinc, Cadmium1
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Location ofi Sampling Statiens
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Water Quality Characterization

NH3 and TPO4 concentrations levels were higher in the
C-1 and Goulds Canal

C-1, Goulds, and C-102 Canals have higher Fecal and
Total Coliform, and slightly lower DO concentrations

TPO4 was higher in the C-1 and Goulds canal (less than
0.020 mg/L)

C-102 and C-103 Canals were higher in Nitrate/Nitrite

Bay concentrations in all parameters indicate good
nearshore mixing

Shoreline nutrient survey confirmed that ammonium
concentrations were highest in waters near the C-1, and
C-103 (Meeder, 1997)




Monitoring Program Elements

m Water Quality
B Vegetation

B Solls

May also)Include:

e Algae (periphyton)
e Benthic Invertebrates
Wildlife
EPOCs
Fish

Mesocosms




Schedule

2006 2007 2008 2009
Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec

PHASE 1
Project Assessment

PHASE 2
Prepare Plans & Specs
Submit permit applications
Baseline Monitoring
Final design / obtain permits
Construction bidding/contract

PHASE 3
Construction

PHASE 4
Plant Startup
Monitoring Conducted 3YEARS




Anticipated Permits

Pre-bid Coordination & Approvals:
Department of Public Works - ROW

County Planning & Zoning - Notification only
County Review Committee and OCI (Approval)

Water Reuse Demonstration Plant

Permitting Assistance:

m MD Building Department - (Review sections: Building, Electrical,
Mechanical, Plumbing, Structural, Fire)

FDEP / DERM - Request for Application for a Domestic Wastewater
Facility Permit

SFWMD - Initiate Dewatering Permit Application

DERM - Accidental Release Prevention Program (for on site chemical
storage)

— Paving & Drainage (potential revisions to ERP permit)

— Tree Clearing Permit (site photos indicate not necessary)




Anticipated Permits, con't

For the Wetlands:

FDEP - Request for Approval of Monitoring Plans for
Discharge of Domestic Wastewater to Wetlands

SFWMD - ERP stormwater permit, dewatering (by
contractor)

USACOE - 404 permit (coincident with the ERP)
DERM - Class IV Wetlands, Class Il




QUESTIONS /" COMMENTS




Water Quality Targets

NH3 Biscayne Bay National Park and the
Biscayne Bay Aquatic Preserve are classified
as an Outstanding Florida Water (OFW) under
Section 17-302.530(48)(b), Florida
Administrative Code (F.A.C.)

Project water quality targets are expected to
exceed that of surrounding canals




Effluent Water. Quality Goals and Canal Conditions

Effluent Water Quality Goals® Other Targets Canal Stations

Heavy

WWEHERGS M WoaEE

Apolic ot Class lll & P
PP OFW D

ation al T
Parameter S BLO3* GLO3* MIO3 MwWO04 Mean

Total Nitrogen (mg/L) 0.27 0.80 3.26 . 1.13 2.85 2.55
Total Kjeldahl Nitrogen (mg/L) 0.22 k 0.51 1.23 . d 0.48
Nitrite/ Nitrate (mg/L) 0.01 d ! 0.22 1.57 . ! 2.34
Ammonia Nitrogen (mg/L) 0.02 - 0.05 d } 0.07 0.47 2 . 0.03
Total Phosphorus (mg/L) 0.005 0.012 0.018 0.009
Orthophosphate (mg/L) 0.002 0.006 0.012 0.006
Total Coliform (cfu/100ml) 334 432 331
Fecal Coliform (cfu/100ml) o 105 99 60
Cadmium (ug/L) . 0.1 0.1 . . 0.1
Lead (ug/L) . 1.2 2.0 g . 1.0
Zinc (ug/L) X 4.8 5.0 ; : 4.6
DO Surface (mg/L) 5.7 6.9 6 : 6.4
50t07.3
DO Bottom (mg/L) 5.1 6.7 : E 5.8
Surface Salinity (ppt) No change > 5 0.5 0.5 ! L 0.4
Bottom Salinity (ppt) ppt 07 05 . : 1.2
Total Suspended Solids (mg/L) b 3.5 3.1 5.5 : ! 3.7
pH 6.5t0 7.5* 7.0 6.7 : ! 6.0
Lowest
Emerging Pollutants of Concern (EPOC) Possi

ble No Data Available
Level*

*k

Cryptosporidium and Giardia - -
*  Appropriate limits for pH in the estuarine zone will require further evaluation.

*k

Single sample maximum

*** Even though, currently there are no established numerical criteria or antidegradation targets for these parameters, available information shall be gathered on removal efficiency of various treatment technologies and
detectable levels after advanced treatment for these parameters for comparative assessment. In practical terms, the objective would be to identify the technology that reduces such contaminants to the lowest level.

(a) Task 5 — Final Report South Dade Advanced Wastewater Treatment Alternatives, (USCOE, 2004)




Effluent Water Quality Goals and/ Canal/Bay; Interface Conditions.|

Effluent Water Quality Goals® Other Targets Canal/Bay Interface (Brackish) Stations

Heavy

Wetlands Class Il &

Appli OF
catio W
n

Parameter BLO1* BLO2* GLO02* PRO1 MI01 MWO01 Mean
Total Nitrogen (mg/L) 0.27 1.92 1.00 1.46
Total Kjeldahl Nitrogen (mg/L) 0.22 ! 0.32 0.44 0.38
Nitrite/ Nitrate (mg/L) 0.01 ; 1.46 0.50 0.42
Ammonia Nitrogen (mg/L) 0.02 - 0.05 . 0.14 0.07 0.63
Total Phosphorus (mg/L) 0.005 0.010 0.010 0.013
Orthophosphate (mg/L) 0.002 0.006 0.007 0.007
Total Coliform (cfu/100ml) 407 197 697
Fecal Coliform (cfu/100ml) 10 74 26
Cadmium (ug/L) . . L . 0.2 0.2
Lead (ug/L) . . . . 0.8 . 0.8
Zinc (ug/L) } . . 25 . 24
DO Surface (mg/L) ) : d 5.6 . 5.6

50t07.3

DO Bottom (mg/L) . . . 55 . 55
Surface Salinity (ppt) No change > . ; 7.8
Bottom Salinity (ppt) S ppt . . 201
Total Suspended Solids (mg/L) d 3.5
pH 6.5 to 7.5*

Emerging Pollutants of Concern Lowest
(EPOC) EoSS
ible No Data Available
Leve

[

Cryptosporidium and Giardia - -
*  Appropriate limits for pH in the estuarine zone will require further evaluation.

Single sample maximum

*** Even though, currently there are no established numerical criteria or antidegradation targets for these parameters, available information shall be gathered on removal efficiency of various treatment technologies and
detectable levels after advanced treatment for these parameters for comparative assessment. In practical terms, the objective would be to identify the technology that reduces such contaminants to the lowest level.

(a) Task 5 — Final Report South Dade Advanced Wastewater Treatment Alternatives, (USCOE, 2004)




Effluent Water Quality Goals and Biscayne Bay Conditions

Parameter
Total Nitrogen (mg/L)
Total Kjeldahl Nitrogen (mg/L)

Nitrite/ Nitrate (mg/L)

Ammonia Nitrogen (mg/L)
Total Phosphorus (mg/L)
Orthophosphate (mg/L)
Total Coliform (cfu/100ml)
Fecal Coliform (cfu/100ml)
Cadmium (ug/L)

Lead (ug/L)

Zinc (ug/L)

DO Surface (mg/L)

DO Bottom (mg/L)
Surface Salinity (ppt)
Bottom Salinity (ppt)

Total Suspended Solids (mg/L)
pH

Emerging Pollutants of Concern
(EPOC)

Cryptosporidium and Giardia -

*
*k

Single sample maximum

*kk

Effluent Water Quality Goals®

Heavy
M
et
al
S

WEHEGGES
Appli
catio

n

Appropriate limits for pH in the estuarine zone will require further evaluation.

Other Targets

Class llI

& WWRU

p
D
T

(0]
E
W

BB39A*
0.27
0.22
0.01

0.02-0.05
0.005

0.002

<1.0

50t07.3

No change
> 5 ppt

3.5
6.5to0 7.5*
Lowest

Possible
Level***

BB52

Biscayne Bay Stations

BB53 BB38 BB41

No Data Available

BB37

Even though, currently there are no established numerical criteria or antidegradation targets for these parameters, available information shall be gathered on removal efficiency of various treatment technologies and

Mean

detectable levels after advanced treatment for these parameters for comparative assessment. In practical terms, the objective would be to identify the technology that reduces such contaminants to the lowest level.

(a) Task 5 — Final Report South Dade Advanced Wastewater Treatment Alternatives, (USCOE, 2004)




