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| Cities within Orange County
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| Orange County Districts
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Orange County Waters

» Orange County waters boast special
designations:

« State Aquatic Preserve
« Wekiva River

« National Wild and Scenic River (1 of 2 in
Florida)

 Wekiva River

« Outstanding Florida Springs
« Wekiwa and Rock Springs

« Outstanding Florida Waters
» Butler Chain of Lakes
» Econlockhatchee River
« \Wekiva River
ORANGE COUNTY

FLORIDA




Orange County Environmental Protection Division (EPD)

Mission Statement: Orange County’s Environmental Protection Division (EPD) works to conserve,
protect, and enhance the environment for current and future generations.

There are 13 programs within EPD focused on regulatory compliance, pollution prevention, and
environmental stewardship, including:

« Compliance Support & Strategic » Petroleum Storage Tank Compliance
Engagement * Development Review

* National Pollutant Discharge Elimination * Natural Resources Compliance &
System (NPDES) Enforcement

 Pollution Prevention & Control * Natural Resources Permitting

« Solid Waste Permitting & Compliance  Green PLACE

« Air Quality Management « Lake Management

» Petroleum Restoration & Brownfields « Water Sciences

ORANGE COUNTY

FLORIDA




EPD Water Sciences Program

= \Water Sciences Program helps
preserve and restore the quality of
freshwater resources in Orange County
through water sampling, laboratory
analyses and data-driven solutions
aimed at identifying, capturing and
removing pollutants.

= 13 Full Time Staff
= 2 Interns

ORANGE COUNTY

FLORIDA




EPD Water Sciences Program

Water Sciences
Program

TMDL
Assessment and
Implementation

Laboratory and

Field Services
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EPD Water Sciences Program: Field Services

Water Quality Biology |
. » L ake Vegetation Index (LVI)
Water Sampling -
= Stream Condition Index (SCI)
Flow Measurement -

Real-Time Monitoring
Fire Rescue Sampling
Special Projects

ORANGE COUNTY

FLORIDA
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EPD Water Sciences Program: Laboratory Analysis

Orange County Utilities
EPD Laboratory Analysis (OCU) Laboratory Analysis

» E. coli = All Other Analyses

= Color
= Chlorophyll-a
= Turbidity

ORANGE COUNTY

FLORIDA 11




State of Florida TMDL Assessment & Implementation

* What is a TMDL?
 Total Maximum Daily Load

A scientific determination of the maximum
amount of a given pollutant that a surface
water can absorb and still meet the water
quality standards that protect human health
and aquatic life.

= \What is a BMAP?

» Basin Management Action Plan

« A framework for water quality restoration that
contains a comprehensive set of solutionsto | e
achieve the pollutant reductions established by & “f S8 £
a TMDL.
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State of Florida TMDL/BMAP Program Overview

1. State water quality standards (62-302

FAC)
« Waters of the County (Class III) Set water B
+ fishable S

« swimmable
« Reviewed every 3 years
« County provides comments

perform lab \
V2 analyses

Develop and S 3
implement 4
restoration

plans

(BMAPs) Establish

restoration
goals N

(TMDLs) *

Determine if
impaired y

//
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State of Florida TMDL/BMAP Program Overview

2. Water Quality monitoring

« Began in the 1960s to track pollution from
wastewater discharges

« 150+ of ~600 waterbodies
sampled quarterly to annually

« Analysis includes nutrients,
bacteria, metals, biology,
plants/physical properties

« EPD/OCU have Certified labs

« Data submitted to state database
(Watershed Information Network; WIN)

Set water

Monitor
water
quality;
perform lab
analyses

Develop and S
implement 4
restoration

plans

(BMAPs) Establish
restoration ,
goals N
(TMDLs) |

Determine if
impaired

ORANGE COUNTY

FLORIDA 14




State of Florida TMDL/BMAP Program Overview

3.

Impairment

 FDEP compares data to criteria (Ch 62-
302 FAC)

« Stakeholders review draft results
* Impairment lists adopted
« Stakeholders can challenge

* County has 231 impairments
on 104 waterbodies

* Note: includes all parameters assessed using
the Impaired Surface Waters Rule (IWR)

« EPD prioritizes impaired waters for
assessment

ORANGE COUNTY

FLORIDA

A

Monitor
water
quality;

perform lab \
analvses

Set water

quality
standards

Develop and 3
implement 4
restoration
plans
(BMAPSs)

Determine if
impaired
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State of Florida TMDL/BMAP Program Overview

* Assessments:
* Provide empirical data: site-specific
samples and measurements!
« Hydrologic & Nutrient Budgets

A

Monitor
water
quality;

Set water

quality
standards

* |Inputs
e |.osses perform lab \
» Calculate pollutant loads & residence time
o Develop and S
Goals L] A 4 Determine if

restoration
plans
(BMAPSs)

impaired

« |dentify/quantify contaminant sources
« Efficient projects to reduce contaminant load

ORANGE COUNTY

FLORIDA 16




State of Florida TMDL/BMAP Program Overview

4. Total Maximum Daily Load (TMDL)

« Addresses impairments: usually specific to
waterbody/pollutant

« Stakeholder engagement
 Pollutant sources identified

* Models run
« Existing Load
« TMDL
 Difference is Target Reduction

A

Monitor
water
quality;

perform lab \
analyses

Set water

quality
standards

Establish

restoration
goals
(TMDLs)

ORANGE COUNTY
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State of Florida TMDL/BMAP Program Overview

o

Monitor
water
quality;

perform lab \
analyses

Required Reduction
(reach by implementing

Existing
stakeholder projects
Load & programs)

Set water

quality
standards

Develop and

Establish

restoration
goals \ 4
(TMDLs) A
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State of Florida TMDL/BMAP Program Overview

5. Basin Management Action Plans
(BMAP)
« Cover larger geographic area, long term

« Stakeholders assemble to
discuss priorities
« Develop list of projects to meet TMDL(s)

« CIP ranking includes
cost $/Ib pollutant removed

« Partners/grants
» Agree to plan and adopt
« Budget/begin project work
« County has 6 adopted BMAPs

A

Monitor
water
quality;

perform lab \
analyses

Set water

quality
standards

Develop and S
implement

restoration Determine if

impaired

ORANGE COUNTY
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| State of Florida TMDL/BMAP Program Overview

» Stakeholders select projects (from assessment):

Structural

Set water

- ™ N quality
Description Removed Removed Cost standards ‘
(kg/yr) (kg/yr) .
Harvest Aquatics from Channel Near Stoneybrook 242 1.129 $142.500 Monitor

Box Culverts (S5) - e < wat_er
Baffle Boxes w/out Bold and Gold 76 855 $475.000 quality;
Baffle Boxes with Bold and Gold 328 2,423 $495.500 perform lab \

Artificial Aeration *NA NA $100.000 analyses

Improvements to Stakeholder Detention Ponds 8 358 $1,300.000
Sediment Inactivation 10.7 *NA $141.500
Sanitary Sewer Installation *NA NA NA

Develop and S

Rear Yard Swales and Berms $48.000 implement Determine if
Removwe Floating Vegetation from Lake Shoreline $112.500 restoration impaire d
and Install Submersed Vegetation - plans
Flonda Yards and Neighborhoods (BMAPs) Stablish

Street Sweeping estoration
Public Education goals \ &
Boating Impacts '

(TMDLs) \

Non-Structural

ORANGE COUNTY

FLORIDA
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State of Florida TMDL/BMAP Program Overview

6. Measure success

« Evaluate Best management practices
(BMP)

« Performance monitoring of BMPs
and receiving water quality

 Evaluate and determine
list of projects for CIP

* Report to FDEP annually
on progress and efficiency of
pollutant removals
- BMAPs
- NPDES

Set water

Monitor
water
quality;

perform lab \
2 analyses

implement
restoration
plans

(BMAPs) Establish
restoration :

goals Ny
(TMDLs) , N

Determine if
impaired

ORANGE COUNTY
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| BMAP Areas in Orange County

Orange County is a
stakeholder in
6 BMAPs

ORANGE COUNTY

FLORIDA
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EPD Water Quality Projects

= Groundwater Vulnerability
Assessment (GVA)

» Stormwater Treatment

* Nutrient Reduction Projects

= Septic Upgrade Incentive Program

» Sediment Inactivation

ORANGE COUNTY

FLORIDA
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ECOLGGYY

Legend

Orange County Lake:
Percent OSTDS per Su
e
Bl s3-m
] 77-ee
B oo -5

97 -1

Figure 1. The geographic location of subdivisions with greater than 50% OSTDS with Orange County, Florida.
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| EPD Water Quality Project Examples

Wetlands Alum Treatment

o

Modular

2 ORANGE COUNTY

FLORIDA




EPD Water Quality Project Examples

Modular Wetland System

ORANGE COUNTY
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Watershed Assessment . S

— Project Background

Lake Pineloch listed by
FDEP as nutrient-impaired
(TN & TP)

 Located in urban, land-
locked watershed within
Boggy Creek Basin

 \Within the Lake
Okeechobee BMAP

« County aims for targeted,
high-return nutrient
reduction projects

g . L
@ Hoo TN I

T MARSA 407

27
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Watershed Assessment — Regulatory Background

NNC TN Min

® Annual Mean TN

« Numeric Nutrient Criteria ) "~ 3
high color, high alkalinity S| S S S — - uﬁ ................. 0 3
 Multiple exceedances o e 0z

» Lake Okeechobee BMAP
emphaSiS On StrUCtu ral 01990 1992 1994 1996 1998 2001 ]2)0;?; 2005 2007 2009 2011 2014 20160
nutrient reductions e o

NNC TP Max A Annual Mean Chlorophyll
------- NNC Chlorophyll

* County looking for

0.090

measurable, trackable load - ons S
1 Fooro LI A VR P . W S 20000 =
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| Watershed Assessment — Watershed Characteristics

~724-acre, fully R R T T s N
developed watershed PSS e o el e S T Vb ool ol

Predominantly
curb-and-gutter st = Rl

Minimal existing water

quality treatment ,,_ . o 5 = | 5
Multiple direct .
discharges to Lake
Pineloch
Retrofit solutions gi . B E
required AT | g

=y
000%™

VENME DR




Watershed Assessment — Water Quality Driver

1800 R%2=0.0264

 Historic exceedances of ERT : “/

nutrient criteria T T TRNCI R A S
% 60 | ‘W.".o" ..0\'.:'..‘ P & O’.ﬂ....oﬁ
e Alum treatment g o « Y ’

200

addressed TP bUt nOt 01‘990 1992 1994 1996 1998 2001 2003 2005 2007 2009 2011 2014 2016
TN Year

20 R?=0.2351
_ ©
TN identified as : N
2 60
. =)
dominant long-term S, *Tees
d . —E 40 . """ ‘...‘ _____ '.‘.. .. *e o0 .. ...
rlver 530 ® %° 0% & o'® .0.‘:'.’.'0. e ar %
= 20 R . . fM.’.’i"
R . ° ° Soe
01990 1992 1994 1996 1998 2001 2003 2005 2007 2009 2011 2014 2016
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| Watershed Assessment — Assessment Approach

* Review of prior
studies and
monitoring data

GIS analysis of
land use, solls,

Imperviousness

Field
reconnaissance of
drainage

infrastructure
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| Watershed Assessment — Nutrient Loading Analysis

 Modeled using the
BMPTRAINS
Model

» Existing condition
TN and TP loadin
quantified

* High-load
subbasins
identified

32

_
-
-

The total phosphorus (TP) loading represents the
estimated TP mass loading normalized to the flow
generated by its respective contributing area. The effect of
existing BMPs within subbasins 16, 17, and 18 is included
in the estimation of existing TP loading.

LR

S
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Total Nitrogen
Mass Loading Map
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o 0w
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Mass Loading Map
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Implementation
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| Watershed Assessment — Key Existing Conditions Findings

Urban DCIA is
dominant
controllable
source

Michigan Street

| Keystone
drainage
among highest
contributors

Shannon Rd
LaCosta Brava
Thousand Oaks Condo
Fineloch Condo
Carmia
Ridgecrest
Southern Oaks
Southern Oaks 2
Oak Estates
Direct
Willisara

0.01

[} 500 1,000

P e -
Legend

E Subbasins
l:l DCIA areas

itized by
nge County Aerials

Lake Pineloch BMP
Implementation
Feasibility Study

Geosyntec®
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| Watershed Assessment — BMP |ldentification

|dentified and
evaluated 15
structural BMP
concepts

Focus on
retrofit BMPs

Baffle boxes,
up-flow filters,
wet detention

1&

s NLasarwanoch i, |
T e ST

Legend
I:l Subbasin

BMP Option

[ city of Orlando limits

=—— Open channel

e Culvert
# Control Soructure
& Inlet
& Manhale
@  Active drainwell
L]

Abandoned drainwell

BMP Ranking
Overview Map

Feasibility Study

'-““ RERTOVAL --—mm—mmm—mmm- consultants
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Watershed Assessment — Screening Criteria and Ranking

" Total Phosphorus Total Nitrogen
() EMP % of Availability | Runoff Existing Condition Proposed Condition Existing Condition Proposed Condition
BEE BMP Recommendation ]F":l'::':;? mwbi::l]?j?;n ofright—of— R TP MreEes TN TlEs Score
ID Drla.mi.ur County way for BMP [ac- TP Mass Volumetric Loading TP Mass TN Mass Vol tri Loading | TN Mass
" both) ! Timits Construction | ft/yr) Loading i after Removed | Loading Loadi after Removed
re | |C |O n (b/year) | 10348 | pup | (Ibjyear) | (b/year) | qioe | BMP | @b/year)
e e
New: Remove canal and pipe flow. Add
x C baffle box with an up-flow filter. County 1.00 0.90 72,50 7643 105 35.61 40,82 415.60 5.73 248.74 166.86 70.2
e e ‘ t I V e l l e S S New: Provide nutrient separating baffle box
D with an up-flow filter to the storm sewer County 0.56 0.95 235.68 1%0.53 0.81 96.74 93.79 1209.64 513 762,71 446,93 38.6
€ main Iacated along Keystone Dr. Wy,
] New: Baffle box with an up-flow filter County 0.98 0.65 374 33.25 0.89 15.20 18.05 210.51 5.63 12473 85.78 33.3
o New: Addition of an up-flow filter to
O S a I l A2 | existing County-owned pond located within | County 0.99 1.00 7146 15.36 0.21 6.14 9.22 148.40 2.08 81.62 66.78 24.9
the Michigan Street Campus property.

P Baffle box and upflow filter County 1.00 0.65 29.05 24.30 0.84 9.72 1458 157.70 5.43 86.74 70,97 23.3

"
- New: Addition of Stormwater Harvesting to
Al | existing County-owned pond located within | County 0.99 0.95 7146 15.36 0.21 10.40 4,96 148.40 2.08 117.26 3114 17.0

the Michigan Street Campus property.

L Baffle box and upflow filter County 0.99 0.65 2.15 814 0.89 3.25 488 51.49 5.63 28.32 23.17 155

Previous: New wet detention pond with

n
o R I ' I t_ Of_W a E2 | baffle box and an up-flow filter near Lake Both 034 0.40 61593 | 5748 0.93 12,47 15.01 334.44 5.43 14581 | 188.63 96
Pineloch and South Keystone Dr.

New: New wet detention pond with

El stormwater harvesting Both 0.34 0.20 61593 5748 0.93 2112 2042 334.44 5.43 152.00 142,34 4.2

a n d M Baffle box and upflow filter County 0.96 0.10 9.41 8.53 0.91 3.41 5.12 53.29 5.66 29.31 23.98 3.4
K New: Baffle box with an up-flow filter Orlando 0.11 0.20 26,08 25.25 0.97 10.10 1515 169.52 6.50 93.24 76.28 14

N Baffle box and upflow filter Orlando 0.07 0.10 110.13 97.92 0.89 39.17 58.75 6519.94 5.63 34096 27897 0.6

0 Baffle box and upflow filter Orlando 0.00 0.10 27.96 24.87 0.89 9.95 14.52 157.39 5.63 86.57 70.83 0.0

constructability f1__sremues —

to wet detention pond near the northwest
G intersection of East Pineloch and Delaney Orlando 0.00 0.00 127.32 114.66 0.90 2548 89.18 798.78 6.27 346,52 452.26 0.0
Avenues. Tie into culvert to accept more

n
 Top candidates =
I New: Baffle box with an up-flow filter Orlando 0.01 0.00 31.28 43.86 140 17.54 2631 196.84 6.29 108.26 88.58 0.0

n I t " f. I DRAINAGE AREA TOTAL 982.3 793.4 316.3 461.2 5006.4 2792.8 | 2213.6

35
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Watershed Assessment —

Project Selection

Narrowed down to 2 projects

Final project NSBB with
offline upflow filter along
Keystone Drive

Direct untreated discharge to
Lake Pineloch

~109 acres of highly
Impervious drainage area

Strong benefit-cost
performance

Parameter Proposed EMP Option #1 erpused BEMP Option #2
(BMP C - Raeford Rd) (BMP D - Keystone Dr)
Water Quality TP Mass Removed = 40.8 Ib/yr TP Mass Bemoved = 93.8 Ibfyr
Improvement TN Mass Removed = 166.4 1b/yr TN Mass Removed = 446.9 Ib/yr
Objective Improve water quality, aesthetics, and Improve water quality
safety
Utility Conflict Existing 75’ easement consisting of Existing 23" easement on Keystone
Issnes canal and Raeford Road; dewatering Drive; dewatering and erosion
and erosion control needed control needed
S]R‘E‘-’I.'*’II.) Standard General Stormwater ERP Standard Gen.eral Stormwater ERP
Permitting . ] I (40C-42) likely needed; pre-
[20C-42] likely needed; pre-application application meeting with SIRWMD
meeting with SJRWMD encouraged PP 5
encouraged
Maintenance Normal routine maintenance for storm
sewer piping and shallow swale. Manufacturer recommends
Mowing required:; manufacturer quarterly maintenance on baftle box
recommends gquarterly maintenance on to keep clear of solids and media
baffle box to keep clear of solids and replacement every two years
media replacement every two years
Cost $1.042,993 $383.304
Frup-.ler.t}: The existing right-of-way is sufficient ThE_! Emstmg.nght-::-f—way =
Acquisition for Di " . sufficient for pipe and baffle box
or pipe and baffle box installation . \
installation
Public Increased public acceptance b.e cause of BMP structure will be installed
Acceptance enhanced safety and aesthetics; EMP bel d that it is not visibl
structure will be installed below grade FlOW grade so st itis not visibie
Flood The baffle box will be designed witha | The baffle box will be designed with
Abatement bypass for high flow events to prevent a bypass for high flow events to
flooding prevent flooding
EBenefit Cost TP: $455 per lb-ac subbasin treated TP: $36 per lb-ac subbasin treated

TN: $111 per lb-ac subbasin treated

TN: $7 per Ib-ac subbasin treated




| Keystone Feasibility - Existing Conditions

54-inch
RCP outfall
Continuous

tallwater
from Lake
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| Keystone Feasibility - Proposed Conditions

. . i - S ] ()RAN
o I n - I I n e n u t rl e n t ; - Typical Cross-Section of Separating Baffle Box R4
- u L (Typical drawings of baffle box with up-flow filter media B _C U:\IY

are located in Appendix B) ] GOVERNMENT
u 1 L I T I T Y
& § i Sulnent roh vegctation and litier ar &
™" " caplhwed in ilralion sereen system b
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Box with Up-Flow Filter E b O il
O Drainwells
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+ High-flow -
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Aerlal: DOPA 2014
Rl Orange County, 2015

Figure
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Proposed BMP
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Implementation
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Keystone Feasibility — Concept Development

. H h i H .‘/ Access Riser
* Proposed project NSBB e o e Lo e

with an off-line upflow filter g i

Floating
Skimmer

o7 L) (] .

« NSBB has two removal -

mechanisms p——r -
_____ PP - [
*  Provides removal by straining | /[
out gross solids and organic | | N rerbutence
matter | “ Deflectors
] ] | Sediment n Sediment 4 Sediment
*  Provides removal by settling out R ol N b} § Bt

particulate solids

« Upflow filter off-line

«  Stormwater directed to upflow
filter under normal flows and
bypass for high flows

Provides removal via straining,
adsorption, and biological N QP Up o 15 yeers
processes \ . d i

[ Puts detention time on your
side for Maximum Treatment

Remove backflushed .
debris with HydroSlide

39 treat 86,400 cubic
feet in 24 hours

] GEOSYNTEC CONSULTANTS ‘
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| Keystone Feasibility — Anticipated Maintenance

e System needs to be

cleaned with vactor-truck

 Frequency depends on
watershed characteristics

« Mass of material removed
sampled and weight quantified
to determine removals

 Performed field recon and
drainage investigation of
proposed project location

40 GEOSYNTEC CONSULTANTS ‘



Keystone Feasibility — Hydraulic Feasibility

 Developed
existing and : _
proposed
conditions H&H 25 s om0
ICPR model for ies i \/ V= 1

AT

NAD3IN . s {5 _. * y - o o : "ALFE“::‘ = . ] :
watershed and B e S S N T ] *""‘T R
. NAD4DD LB, ._' 0 ey o ra'i : \H . %
NSBB with oo ) SNSRI e /L / /
% NADBBD"‘ - "Aﬁ?sﬂ, NADEBD NAD3DD MA1100
M

ofﬂlne UFF et
'\ NADES50 NADa10 ' MADS30
No increase in e

NAD120

upstream flood
stages

Flood LOS
maintained GEOSYNTEC CONSULTANTS .




| Keystone Feasibility — Anticipated Water Quality Benefits

42

Evaluated water
quantity and quality
Impacts

Green Ampt runoff
excess method for
smaller storms to
evaluate BMP
performance

« CN method for larger
LOS storms

Estimated removals
« TN =530.5 Ib/yr
« TP =179.58Iblyr

Anticipated project cost
and cost benefit

« $494,905

« TN:$933/Ib

« TP:$6,217/lb

LEL
Propocsd 127 RCP

2601 Keystone Diive

Ok
ChnrY

GOVERNMENT
FLUEZIDA

X

AR & m v Bl Mot to Scale
0.5
Inw. EL{
@5 Legend
& e e e e == Edge of Pavement
Lt s RSSs '\f\\\ *. \'\\\{“}\\\ A Q.Q}\_ . isting Starrm pe
wﬂ\ = “ £ i —— Proposed Stormwater Pips
.__.,___tgf_%I\\ R t\\\:\\ \\\ e —— Existing Potable Water Line
; e A A N R ey 30 B Proposed Manhole
ERREAE L b A AT AT RN RS S e ST Propused Hatch

Baffle Box
D Proposed Junction Eax
Proposed Upflow Filter
Eoadway
I_'_—I Orange County Parcels

2600 Keystona Ditve:

MNote: High capacity bypass provided on both
the proposed baffle box structure.

2504 Keysione Dave

| Assessment

Exlsting &" DI Sources
Farcels: Orange County, 2015
s

Water: QUC, 2016

Figure
Parcais/ sags of right of way 4-1

Proposed BMP Conceptual
Layout Schematic

Keystone Drive BMP
Lake Pineloch BMP

Implementation
Feasibility Study

Geosyntec”

consultants
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Keystone Feasibility — Conclusions and Recommendations

« Watershed assessment leveraged to identify priority areas to
target with stormwater treatment

Identified 15 potential water quality improvement projects
Narrowed down to 2

Keystone Drive basin received no treatment in the existing condition and has a highly urbanized
land use

« Keystone Drive NSBB with off-line upflow filter

Provided most TN and TP removal
Most favorable cost benefit

« Recommended for implementation
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| Design — Field Data & Due Diligence

* Topographic Survey
« Collecting all existing

information_ such as mailboxes
for restoration.

Subsurface Utility
Investigation (Sunshine
811)

. OCU, OUC, AT&T

- Did not receive responses from i o

all utility providers.

» Geotechnical Investigation

* Getting SHGW for structure
buoyancy calcs.

45

S

IGRAPHIC.
PROECT, GEODATA CONSULTANTS, INC. 2017.
2 SOILAND GROUNDWATER DATA OF BORING LOCATIONS (M1, HA-2, SPT-1, SPT-2, 59T-3,
e 3 SHEET I3 PROVIDED M THE GEOTECHNICAL REPORT FREPARED
19, 2017,

SPT:

~4) SHOWN ON THIS
B DEVO ENGINEERING.

SURVEY LAKE PINELOCH DRAINAGE WELL DWW-085 REPLACEMENT

PROJECT LAYOUT

EMCAVATION AREA SHOWN IN
GREATER DETAIL BELOW.

4| PROJECT SURVEY ==s miT:

R
BT

T b RYARY 3
o, e %

PR I e
. L N L 5
(8 s, NGO 2,85 W P
t —" v —— L
%

SCALE IN FEET

KEYSTONE DRIVE

BAFFLE BOX DESIGN

PROJECT LAYOUT AND
SURVEY DRAWING
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Design — Design Development & Agency Coordination;

Engineering Design & Cost Analysis

. . . . (Orax CONSTRUCTION PLANS FOR \ | "% [ =
® E Xte n S |Ve CO O rd I n atl O n W I t h g\.}?ﬂfJ KEYSTONE DRIVE BAFFLE BOX DES!GN\ ‘i_“\

Manufacturer ) e

ORANGE COUNTY, FLORIDA

« Standard design procedure

«  SJRWMD pre-application meeting

* Preparation of 30, 60, 90, and 100%
construction plans and specifications

« Develop engineers estimate of probable
costs

« (Cost benefit

46




Design — Permitting & Regulatory Support; Final Deliverables

* Prepare, submit, and obtain
SJRWMD ERP

» Signed, sealed, bid-ready plans and
technical specifications

* Operations and maintenance manual

Baffle Box ,

g Location
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| Manufacturer Coordination

 Extensive coordination was
performed with the
manufacturer of the baffle box
at the time — Suntree
Technologies, Inc.

* Apilot scale study was
performed by the
manufacturer specifically for
this project to better
understand the system
hydraulics.
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Design — Offline System Benefits

« Combined baffle box and media BMPs are typically
undersized, resulting in significant bypass of the media filter.

* An offline up-flow filter was appropriate for this application to
achieve the contact time needed for TN and TP reduction.

FLUENT SAMPLING LOCATION INFLUENT SAMFLING LOCATION

4ING OF MANHOLE REGUIRED) — (OFENING OF MANHOLE REGUIRED) FLING LOCATION INFLUENT SAMPLING LOCATH oN
aMsH \ |,= PIVOTING PANEL fﬁ:v | /_ LLT MANHOLE RISERS (TYR) VEHREGURED) Y\ -eENINGO F HATCH REGUIRED)
eV 99.20° L e e~ T MANHOLE RISERS (TYF) ar WL
e m / AL, 968
261 netan atam OF VaLLT
i e s W o P & & ] 4
a0 crsl == — — — [ [—J5— [—J— ~—Ji— [=—J—
f'ﬁémm SYSTEM
- - DETML ON
44 C.F.5 I [-"J SHEET 3)
E‘EM,'\ s:ié_;'\: :sg"’:f.—'li B I _I.I_I'
21.88 W RINGUTE LTS E || -
= H = — ) 1

33 =
FRONT SIDE VIEW [ —— ERONT SIDE VIEW

127 GRUVEL BEDOWNG
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| Permitting

* Adrainage report was prepared outlining the water quality
benefits of the project and demonstrating that there are no

adverse impacts to upstream / downstream levels of flood
protection.

 Headloss through proposed structures
« Peak stage / peak discharge was evaluated for existing vs. proposed.

 Permit obtained in March 2018 from SUJRWMD for a
General ERP pursuant to section 62-330.451, F.A.C.

-\ St. Johns River

5
?4 Water Management District

Ann B. Shorfelle, Ph.0., Executive Direc bor

4049 Reid Street = P.0. Box 1429 = Palatka, FL 32178-1429 « 386-329-4500
On the internet at www.sirwmd.com,
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| Cost Estimate

A detailed cost estimate

ENGIMEER'S ESTIMATE OF PROJECT COMNSTRUCTION COST

FDOT Pay - ) e
was prepared as part of the e — T
p p p 1 101-1 Mobilization LS | § 105,077.00 1 $ 105,077.00
. 2 102-1 Maintenance of Traffic LS| § 21.016.00 1 5 21,016.00
Prevention, Control and Abatement of
d e S I g n ] 3 10414 [ oo water Pollution LS| $25500.00 1 |s 2550000
4 110-1 Clearing and Grubbing Ls| § 35.026.00 1 5 35,026.00
5 120-1 Excavation, Embankment, and Grading L5 | $150,000.00 1 §  150,000.00
3 285-706  |Asphalt Base Course [B.0" Type B-12.5] | 5Y $41.00 157 [ § 5,437.00
7 | 327705 [MlingExistAsphPavt2”AvgDepth | oy | g4p9 252 |$ 100800
(Primed)
Su haltic C . Traffi 2.0",
8 | 334113 [uperpavedsphaliicConc, TrafficC (20%) o | 4y 55 409 |$ 470350
. 5P-12.5)
* Total estimated at it gate e Aaproves o
9 4325-2-122 E4A 34,200.00 1 34,200.00
=10" with Sungate or Approved Equal $ $
10 430-94-4  [Desilting Pipe, 54" LF $35.00 620 21,700.00
Class Il Pipe Culvert, Steel Reinforced
$ 8 6 O ; O O O ] 11 | 430-175-118 |00t Bive, Round, 18" LF|  $75.00 16 1,200.00
Class Il Pipe Culvert, Steel Reinforced
12 | 430-175-154 LF 275.00 24 &,600.00
Concrete Pipe, Round, 54" § $
13 222-2 Concrete Driveway, 6" Thick 5Y $55.00 170 3 2,350.00
Performance Turf Sod (Bahia or Match
14 570-1-2 Existing) 5Y $3.00 300 $ 1,500.00
15 300-1 As-Built Plans L5 $1,000.00 1 $ 1,000.00
. . 16 900-2 Idemnification LS $100.00 1 5 100.00
« Contractor bid project at o[ s [ ol pome| s oo
Approved Equal
Suntree NRFS-10-25 Upflow Filter with
18 9004 |\t dia or Approved Equal EA| $17400000 | 1 |$ 17400000
y - ESTIMATED CONSTRUCTION COST: 5 86l.o627.50
MOTES:

1) Above estimate does not include cost for utility protection, relecations, or right-of-way acquisition.
2) Cost for Pay Items 900-3 and 900-4 includes materials, delivery to the site, and installation of internal components
[(including Sungates] as well as assistance with placement of filter media within the vault.
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52

Design — Siting of the Improvements

Improvements were originally proposed at
the south end of Keystone Drive.

There were concerns associated with a
surcharged system - system would be
inundated due to tailwater conditions at Lake
Pineloch. ——
Improvements were shifted north to be
further from the Lake.

Implications associated with maintenance -
system needs to be vacuumed which
requires isolating the system and pumping
out water to establish dry conditions.

GEOSYNTEC CONSULTANTS ‘



Design — Siting of the Improvements

* Other siting constraints

 Residential roadway
. Maintaining traffic
*  Maintaining access to driveways
 Avoiding overhead power and underground utilities

53 GEOSYNTEC CONSULTANTS ‘



Design Model Updates — Modeling the Floating Skimmer

Name |Floating Skimmer || [Top Clip Paint Edit o x
« Atop clip with variable operating Scenario [Icpr3 || +
table was utilized to represent the Type [Stage ~| [ stage 4 Depth of Clip
NSBB floating skimmer. Eommik I QM; i
92,72 3.349
* |Inthe NSBB, as the water level 93.22| 2.849
rises in the structure, so does the L i
floating skimmer. 94.72 1.349
95.2.'«_" 0.845
 This ensures that flows bypass the 32;’3, “'343
system during large storm events B 999 0
and not cause upstream stage
impacts.
Create | [ Delete
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Design Model Updates — Modeling the Floating Skimmer

Link: PA0222 Link: L-0080W
ig “_g 0.00
0 10,00 15.\ 20.00 25.00 SODOTirSr?.eUD(hr;I;. 00 65.00 70.00 75.00 5.00 10.00 1& 20,00 25.00 3O.UUTI:;]D(hr;l;.UO 45.00 50.00 55.00 60.00 65.00 70.00 75.00
\ : Bypass flow to
Flow to the up-flow downstream during
filter during 10-year / 10-year / 24-hour
24-hour design storm design storm
55 GEOSYNTEC CONSULTANTS ‘



| Construction Phase Support Services

. SHOP DRAWING SUBMITTAL FORM
. n r n r I n Owner: Orange County BOCC Project: Orange Co Y20-767-RM CCI 20-0115
400 E South 5t Orange County Keystone Baffle Box

Orlande, Fl. 32301 Orlando, Fl.

services. e
« Attend pre-bid meeting s 1

« Attend pre-construction meeting ————— e

 Respond to Contractor RFls e e
* Review shop drawings e e s
« Plan revisions / clarification e e

(D0 NOT ORDER OR FABRICATE UNTIL APPROVED)

* Preparation of punch list E— r

[] FURNISH AS CORRECTED

REVISE AND RESUBMIT

« Review and certification of as-builts 0 ResecTeD

Distribution C‘ou-rgctims 0!‘ comments made on the shop

" . . *Contractor Copies drawings during this review do not relieve the

[ O - t I ' I t th ‘ t . _ Contractor from compliance with requirements of
n S I e ee I n S WI O u n y Qumer —Copies the drawings and specifications. This check is only

. TT;O;:E | EDPSES for review of e pencral compliance with the

t subconsultant — Copies information wiven in Lhe comtract documents. The

Contractor, and residents — . Bt 1
correlating all guantities and dimensions; selecting
fubrication  processes  and  wghniques  of
construction: coordinating his or her work with that
of ali ather trades and performing il work-in a safe

REVIEWED BY CCI and satisfactory mannet,

Geosyntec Consultants

By User at 11:52:17 AM, 10/23/2020 Date 102020 By,
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| Construction Phase Support — Design Updates

LOCATION
u

T T R B . +1
CONNECTTO  + + + + =+ 4
'+ EXISTING54"RCP + + + + +

——+ ————t— =+ ———k — = ]

[27/2021

LY
OLLIER

APPROXIMAT
~___ OF EXISTING

— ON INFORMAT
Y BY CONTRAC
— ON 01/27/2021

F. T T T+ T T T+ + 4+

P+ + + 4w et + 4+ o

S S — N S

— e e R T E

EXISTING MRNHOLE

S T ;
RGN X EXISTING
TO REMAI

POSED &'
F 18" RCP
[V = 89.82
/= 80.73
E=17%

\ ACCESS
o ~— DIRECTI

TO PRO

T
|
Ay
1] P S -
S i N
¢ - SUNGAT
; > 1l
S-2 APPROXIMATE FOOTPRINT
APPROXIMATE FOOTPRINT OF 51 FOO.TER —~
OF S-2 FOOTER E:’ PROPOSED 15'
OF 18" RCP
UPSTREAM INV = 90.00"

APPROXIMATE LOCATION
OF OVERHEAD ELECTRIC DOWNSTREAM INV = 89.95'

LINES SLOPE = 0.35%

i 9 g@ ~ TO REMAIN o
- : _.!. 0E —1— 9. = :____D_E___ L ";-__!\__ — 0E —— -;_1.
EFFLUENT SAMPLING T INF.L _I;JT SAMPLING PROPOSED 5'
LOCATIOM LOCATION OF 18" RCP
=\ \ - UPSTREAM INV = 90.00'
??;' '| PROPOSED 89 \P ~ ERISTING . DOWNSTREAM INV = 89.95'
| CONTOUR LY 9" Rep SLDQE‘T% _
APPROXIMATE LOCATION [ [ -
OF OVERHEAD ELECTRIC
* 54-inch RCP was determined to be offset
from manhole.
» Proposed location of the baffle box was
not feasible due to offset pipe.
« RFI submitted by Contractor to develop a
solution.
57

Geosyntec developed a design revision
that included adjusting the location of the
baffle box, upflow filter, and downstream
manhole.

Baffle box was rotated to facilitate the
54-inch RCP connection.
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| Construction Phase Support — Design Updates

* During operation of the up-flow filter it
was determined that significant
ANSH ﬁ T MANHOLE RISERS (TYF) fev. 9685 bypass was occurring.

* The invert of the weir that allowed
bypass around the treatment media
was set too low.

» During construction, the top of the
weir was extended with a metal plate

m-/ b BB IS I IS OSSNSO WSS \m H
7 { e 20005000005 00200000 0020000002000 2620050 ' BEv. to be 6-inches below the top of the
. SOOE 00000##000000#0*000 89.95"
89.83 !000’00000‘.’0.0‘0‘0.0.0‘ MICIICIICHIC IEHM Structure
........... L5 6 0 IE2C ok 20 JE A6 SE 20 5 2x SE MK JE 26 56 26 36 X e 26 S8 N 76 .

[ f—, & t |7 + This resulted in a higher capture

efficiency.
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Construction Photographs

Up-flow filter

Utility protection during construction

! T i




Rain Gauge

I\/I O n ItO rl n g | _ : Ao bty ._ Solar Panel

.'-‘.3_.‘-"!.5' s : % gy
FrEN F Iuwmeter | ="« Upflow Filter

Autosamplers
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| Monitoring

Monitoring Period Aug 2022 to Jun 2025

« Oiriginally planned as a 2-year study
 Extended due to unforeseen damage to equipment
Hurricane damage
« Lawn maintenance damage
«  Vactor truck damage

Flow Monitoring
« Rainfall
 Flow Rate

Sample Collection
«  Stormwater
« Sediment

« Laboratory Analytes
. Nitrogen, Phosphorus, TSS
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Monitoring

<A Direction of Flow

INTERNAL
WEIR WALL

NSBB OUTFLOW

) AV SENSOR AND
54" RCP SAMPLE TUBE
54" RCP
OUTFLOW \ X
-

_o’\,
* g OFE-LINE UEE

54" RCP

[ INFLOW
A

AN .

N -
NSBB INFLOW

UFF INFLOW SAMPLE TUBE
AV SENSOR

18" RCP

UFF OUTFLOW
SAMPLE TUBE

UFF INFLOW
SAMPLE TUBE

B Sample Tube

[J Flow Sensor
62 GEOSYNTEC CONSULTANTS ‘



Monitoring

Debris Removal

Direction
of Flow

B Sample Tube Sedimentation P adsorption &

denitrification
[J Flow Sensor
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Monitoring

Measure
Upstream
from
Sensor

el

=

g1
]!
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| Monitoring
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| Baffle Box Cleaning and Sediment Sampling

Sungate NSBB OUTFLOW
INTERNAL

" AV SENSOR AND
54" RCP SAMPLE TUBE WEIR WALL
54" RCP

OUTFLOW

Sungate

54" RCP

O} ONe \[“«?

| &
| |
e
=
wn
o
oo

i ] X s
OFF-LINE UFF NSBB INFLOW
UFF INFLOW SAMPLE TUBE
& Rep AV SENSOR
18" RCP
UFF OUTFLOW
SAMPLE TUBE UFF INFLOW
SAMPLE TUBE
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| Baffle Box Cleaning and Sediment Samplin
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| Baffle Box Cleaning and Sediment Sampling
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Performance

Rainfall was recorded by the on-site rain gauge and supplemented
with data form NOAA Station ID GHCND:USW00012841 durlng

periods of equipment malfunction.
B GHCNDUS
., W00012841

Keystone Dr|ve

ISCO 674 Rain Gauge
71 Source: https://store.teledyneisco.com GEOSYNTEC CONSULTANTS ‘



Performance

During the first study, the total rainfall was 68.25 inches with the peak
rainfall event totaling 3.90 inches

45 Rainfall (in « Flow monitoring equipment
4 damaged from end of May until
35 end of September 2023.
_ * Monitoring period extended as a
=%’ result.
Z 1? « Missed a lot of the wet season

1

0.5
. | \ LN )

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

2022 2023 2024
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| Performance
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Performance

During the second study, the total rainfall was 48.85 inches with the
peak rainfall event totaling 3.95 inches

4.5
e Daily Rainfall
4

3.5

g 3
& 25
=
3
& 2
=
=
215
1
) LI q_l A
0 A
=] = en (=9 )3 > Q =) el = = > =)
2 = E 2 S Z a = 2 = < 2 2
2024 2025
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Performance

Study 2 Rainfall and
Flow Rates

NSBB UFF

95000 1 [ Y vy " v ",V s 0 8000 = r 0
85000 1 ' ' v ' 7000 -
75000 1 ! 6000 1
~ 65000 { ;
g 55000 2 £ . [’
& ' 36,700 gpm & g 4000 ; )
p ’ 55 2,400 gpm =
§ 45000 \ 3 3 < 3000 { Flow Rate ~»*VV 8P - =
g 35000 1 , 2 2 2000 —— Rainfall g
= 25000 Flow Rate [ g 1000 - ‘h | | || 4 é
| " = | » | | I L l
15000 Rainfall . 5 = 0 '_# " | I- ||| | 1 ) I 1 || 1 v I' |I L 5
5000 1 -1000 1 |
-5000 - 6 -2000 - - 6
Jun 07 Jul 27 Sep 15 Nov04  Dec24 Feb 12 Apr 03 May 23 Aprl18 Jun07 Jul27 Sepl5 Nov04 Dec24 Febl12 Apr03 May23 Jull2
2024 2025 2024 2025
Date Date
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Performance — Total Flow Volumes

NSBB Outflow Volume  UFF Inflow Volume Total Flow Volume  UFF Bypass Volume

Stud
Y (gal) (gal) (gal) (%)
1 5,443,643 10,054,786 15,498,430 35%
2 54,719,634 33,686,916 88,406,549 62%
Total 60,163,277 43,741,702 103,904,979 58%
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| Performance — Study 1 Autosampling Results
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| Performance — Study 2 Autosampling Results
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Performance

Cleaning Event Sampling

Sediment
Sampled

Decanting Excess Water Prior to Site Departure Dumped Debris Pile for Sediment S

GEOSYNTEC CONSULTANTS ‘




| Performance — Cleaning Event Results

Sediment Purge Water
Cleaning  Total Dry Mass of TP Removed TN TP TN TP TN
Date Solids Collected (llb) ' Removed Removed Removed Removed Removed
(Ib) ' (Ib) (Ib) (Ib) (Ib) (Ib)
3/28/2024 4,749 0.39 0.65 0.03 0.23 0.42 0.88
10/9/2023 4932 0.25 3.30 0.23 2.81 0.49 6.11
5/9/2023 3.574 0.07 0.29 0.25 1.56 0.32 1.85
I 2/23/2023 10.153 1.81 237 0.35 2.01 216 438
11/15/2022 6.456 0.56 0.83 0.03 0.64 0.58 1.47
TOTAL 29,865 3.08 7.44 0.90 7.25 3.97 14.69
6/25/2024 4.240 0.65 2.04 0.34 2.17 0.99 421
9/3/2024 5.720 1.07 0.67 0.05 0.62 1.12 1.29
2 12/12/2024 5.326%* 0.28 0.55 0.05 0.66 0.32 1.21
4/8/2025 18.160 3.87 028 0.38 1.41 424 10.70
TOTAL 28.120 5.86 12.55 0.81 4.87 6.68 17.41
('OTﬂI;?LED 57,985 8.94 19.99 1.71
ANNUAL
ESTIMATE** 21.556 3.32 7.43 0.64
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Performance — Inflow Concentrations

Total Flow Outflow Outflow TN TP TSS
Volume P TSS Outflow Mass  Outflow Mass Outflow Mass
(gal) (mg/L) (mg/L) (Ib) (Ib) (1b)
15,498,430 2.34 0.27 11.62 302.02 34.85 1,500
Cleaning Removal (Ib) 13.22 3.39 23,409
1 Total Inflow mass (Ib) 315.25 38.24 24,909
Total Inflow mass (mg) 142,993,728 17,345,958 11,298,326,960
Total Inflow Volume (L) 58,667,939 58,667,939 58,667,939
Theoretical Influent Concentration (mg/L) 2.44 0.30 192.58
Total Flow Outflow Outflow Outflow TN TP TSS
Volume TN TP TSS Outflow Mass  Outflow Mass Outflow Mass
(gal) (mg/L) (mg/L) (mg/L) (Ib) (Ib) (Ib)
88,406,549 1.46 0.20 15.84 1.074.91 147.1 11,661
Cleaning Removal (Ib) 17.41 6.68 28,120
5 Total Inflow mass (1b) 1,092.33 153.8 39,781
Total Inflow mass (mg) 495,471,404 69,752,423 18,044,172.846
Total Inflow Volume (L) 334,655,192 334,655,192 334,655,192
Theoretical Influent Concentration (mg/L) 1.48 0.21 53.92
OVERALL AVERAGE
THEORETICAL INFLUENT CONCENTRATION (mg/L) 1.96 0.25 123.25

GEOSYNTEC CONSULTANTS ‘



| Performance
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Pollutant Removal %

Pollutant Removal %
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Overall Pollutant Removal

TN TP

m UFF Mass
Removal %

= NSBB Mass
Removal %

1 NSBB In Mass 315.25 38.24 24 908.55 Ib

2 NSBB Out Mass 106.08 12.24 526.78 Ib

3 UFF In Mass 195.94 2261 973.00 Ib

% 1|4 UFF Out Mass 102.85 14.28 964.35 Ib
5 | NSBB Mass Removal [1-(2+3)] 13.22 3.39 23.408.76 Ib

6 UFF Mass Removal [3-4] 93.09 8.33 8.65 Ib

7 | Overall Mass Removal [5+6] 106.31 11.72 23.417.41 Ib

TSS 1 NSBB In Mass 1,092.33 153.78 39.780.59 1b
2 NSBB Out Mass 607.38 89.12 21.365.17 1b

3 UFF In Mass 373.92 54.87 13.152.99 1b

2 4 UFF Out Mass 261.37 39.60 2.241.06 Ib

5 | NSBB Mass Removal [1-(2+3)] 111.02 9.79 5.262.44 Ib

@ 6 UFF Mass Removal [3-4] 112.55 15.26 10.911.93 Ib
7 | Overall Mass Removal [5+6] 223.57 25.05 16.174.37 Ib

Reasons for decreased performance in Year 2

* Increased flow bypassing the upflow filter
j . « Upflow Filter needs cleaning

GEOSYNTEC CONSULTANTS ‘



| Summary and Conclusions

» QOverall Average Nutrient Removals
« 27% for TN (284 Ib/yr) - ACTUAL
 50% for TN (530 Ib/yr) - EXPECTED

* 16% for TP (39 Ib/yr) - ACTUAL
« 49% for TP (80 Ib/yr) - EXPECTED

* Cost Benefit
« $387 per Ib of TN removed
« $2,187 per Ib of TP removed
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Lessons Learned

Baffle Box
Performance

 |Land use matters

on organic load

* QOrganic load highly
correlated with particle
size

Performance dependent
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Lessons Learned

Upflow Filter Performance

« Works much better when installed off-line

» Other studies have shown poor
nutrient removal performance when
the upflow filter is installed in-line with
the baffle box.

« Off-line upflow filters can be sized
appropriately for the expected flow
rate.

* In-line upflow filters are constrained by
the size of the Baffle Box footprint.
* Need to inspect and clean regularly

* Organic sediment accumulation
observed in the upflow filter.

baffle box with in-line upflow filter
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Lessons Learned

Surcharged System Challenges
* More difficult to clean and maintain
« Sungates are imperfect — and Oldcastle doesn’t make them anymore

* Flows frequently bypass the Upflow Filter during the wet season peak
About 58% of the total stormwater inflow bypassed the upflow filter

Compared to about 12% bypass (Seminole County, non-surcharged baffle box with
upflow filter)

Design and Post-Design Considerations
« Utility locates are never perfect

« Design updates are frequently needed during construction due to unknown
site variables and constraints.

GEOSYNTEC CONSULTANTS ‘
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Thank you! Questions?

Robert Renk — Regulatory Compliance Program Coordinator
Robert.Renk@ocfl.net ORANGE

Nick Hartshorn, PE — Senior Engineer nhartshorn@geosyntec.com

Kevin Tyre, MS — Water Resources Scientist
Kevin.Tyre@geosyntec.com

COUNTY

FLORIDA
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