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Presentation Outline

% Background and Overview of the Stormwater Program
% Resiliency Planning

% Understanding Flooding and Flood Risks

% Project Implementation




St
Inf

ater ! 1{ Background
ructure: ., e .

f———————

‘ : /FL A1A —Holiday [nn.
\ 3 — Express-— =
&Ad@%@NﬁfO”S TldO”y FL 16 f! = . // (Dezcocr;:)er =
—— ST, 1666 ——— o 9

(th

‘nJm Blind +FL ATA

|nﬂUenCed (nOT j—
including FDOT) ,

o 949 Storm Inlets
« 20 miles of pipe oson %é

ﬁ
Uptown
v & PublicWorks - swDischargePoint

* & PublicWorks - swCulvert

* & PublicWorks - swFitting Mobich
oultrig
Junctlonf

-8 PublicWorks - swinlet \ II .

v & PublicWorks - swGravityMain

Anastasia
,.. %t Rugustlne
s J Alllgator ‘
! Farm ‘
Zoological

8§ Park

o

i
|
\
|
|
¥
v & PublicWorks - swManhole HI
1
4
!
!

City of St. Augustine - Public Works Infrastructure



sTAUGUSTINE.

-
Background

C\TY oF

EST. 1665

Stormwater Infrastructure:

' Here are tips on how to

keep our storm drains

and community clean:

STAUQUSTINE o ! *Wash vehicles at the carwash,
Bl — . not on a street or driveway.

S To R M * Use fertilizer sparingly
* Set sprinklers to water lawn and
garden areas only, not pavement
D RAI N S ® to prevent loss and erosion.
4 =
Do you know where

* Pick up pet waste and
the watey/and debris,goes? LR seC fRtoperty,

Regulated by the Florida
Department of Environmental
Protection (FDEP)

City operates and maintains a
“Phase 2, MS4 NPDES” permit
from FDEP

Governs the stormwater program &
* Dispose of yard debris and
« Education and Outfreach e = = [ e propery Sweep o

L aed piles for collection. Do not
hose them down the drain.

* Keep trash out of storm drains,
if you see it, pick it up.

° PUbIIC |nVO|VemenT Ond * Direct downspouts and rain gutters
PG r.I.iCipg.l.ion — = :‘— == away from paved surfaces.

« lllicit Discharge === 1 @
Detection/Elimination = ' =

REPORT ANY ILLEGAL DISCHARGE OR SPILLS.

- Construction Site Stormwater Our actions affect i whters around A/ /| Cal the Ce of t. Augustine ac 904-825-1040.
us each and every day because £ the / www.citystaug.com
R U nOff COI’]'ITO' water frc"om our pc;operty that/enters :
storm drains‘ends up in our rlvers '
H H lakes and streams.
« Pollution Prevention/Good "y, ONLY RAIN ’

sTAUGUSTINE

2078 Ga akwst Davign Aqucy b AL Eights Reasrmd

Housekeeping

hitps://www.citystaug.com/431/Stormwater
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Sto ter
Infr cture -
Ope n and
MALBRINGE:
« 12%78hes

All infrastructure
inspected at least
once each year

Increased frequency
during Hurricane
Season (pre and post
storm cleaning)

Vacuum fruck to
remove sediment and
debris

Street sweeping

Inspections of fide
check valves

4 dedicated crew

Report flooding or
service requests aft:

Public Works (904) 825-1040
stormwater@citystaug.com

https://www.citystaug.com/431/Stormwater
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Sl

Ins’rollc’rio ung Cosuc’rion After Cons’rruc’rion

Sediment Collection Vaults (8 Total) along Riberia Street and
Avenida Menendez

(Provides water quality benefit)
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K. EE R SEERGAT, A,

Operation and Maintenance of Vaults:
« Vacuum Truck used to remove sediment build up in the Vault Boxes
* Filtersremoved and cleaned _ .

« Each vault is serviced at least once per year
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Current City Challenges
(stormwater):

« Aging infrastructure

 Undersized collection
system

« Low-lying and coastal
location (within a flood
zone)

« Highly developed (high
impervious areq)

- Subject to flooding -

both from rainfall and
fidal influence




Planning Efforts
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FINAL REPORT

> Stormwater Master Plan

Update - February 2013

O Developed Watershed Models to
Evaluate Options

STORMWATER MASTER PLAN UPDATE
PHASE 1

Q Defined Level of Service

Stormwater Utility Evaluation and
Recommendations

O Updated Stormwater Utility Fee
(effective March, 2014) — New fee
structure based on actual impervious
areq; Discount for permitted
stormwater tfreatment facilities

O 3 Pilot Projects Featured:

v Lake Maria Sanchez Stormwater
Management

v South Dixie Highway
v Sidney Street (completed 2016)

U

he tire of v boms ar deoslzpzd rapery.
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NON-RESIDENTIAL RATE EXAMPLE

9,000 sq-f + 10,000 sq-ft

2.7525q1t =6.90 SFUs For rrore informotion on
o stormavorer and other water
6.90 SFUs x $7.00/month = $48.32/month resource sarvie, please visit
arcantac
a3 0t 908-825- 1040
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>

Planning for Sea Level Rise
in the Matanzas Basin
(2015)!

Community Resilience
Initiative - Pilot Project (2016
-2017)

d Coastal Vulnerability
Assessment 2

Q Strategic Adaptation Plan 3

Coastal Vulnerabiliry Assessment:
City of St. Augustine, Florida

This pub r xded i .,3 s gant sgpwesnent from the Flos unq f
oot Piaasnn, Phacels Can mu—u g s oridad by the OC
for Coartal Manypeent x’v the Coa thv \h ot .id 0:19'3 22 amended, Natio

U«u.;.u.d \uu hene Adauustasca Avud No. \.\l \‘. 190052 The vews, L.ln.m..
Eodeps, cmtn.n M‘QCC\.—":R.AXLC‘- expeessed begewn J'.c« t_.t v‘.bc ) 20d o aot
{ Floods, NOAA o

oo sanly sellect e veus of e S sub-aginc

jum- 24, 2016
Florida Community Resilicney

Initiative Pilot Project

l|

Adaptation Plan
Sor 5L Augustine, Florida

UNIVERSITY of

FLORIDA LS |

Mav 2017
| ] Narionar ESTUARINE

! ResEARCH RESERVE SYSTEM
= SCIENCE COLLABORATIVE
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Coastal Vulnerability Assessment

» Evaluated total area flooded, roads,
bridges, buildings, 2,550 historic and
archeological resources, water and
wastewater plants, groundwater
supply

> 3 Scenarios:

o Mean Higher High Water — daily
inundation about 2" NAVDS88

o Nuisance Flooding — 12-17 times per
year, 3.75" NAVD88

o 1% annual chance flood event — 26%
chance in 30 years, 6-10" NAVDS88

212,
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Major Flood Pathways # Dewberry

St. Augustine, Florida, East Side i/
Nuisance Flooding Condifions DE@
Future condition with 1.5 ft SLR shown to illustrate Ll LIS

Strategic Adaptation Plan:
,_“_";JcilyLimits

v Educate the public about SLR & policy TE s
responses

v' Develop baseline budgets

Adopt policies that limit spending in
areas where retreat or re-design are
more effective

Base decisions on FEMA's updated FIRMs ' ' Cordova St
Install LID/Green infrastructure

Targeted upgrades to City’s stormwater
system

WWTP options

FDOT roadway improvements for
resiliency

v' Historic Preservation Comprehensive Plan

N

AN NI

SOX




i ' Understanding Flooding and Flood Risk

TAUGUSTINE. .
i September 2020 Flooding Events
4 / hYd e
Rainfall Multiple
e s 1 e Nor'easter Flood
King Tides -i- > 20 mph (3 days) + 2-3 + Adyvisories

10-15 mph (1 day) ~ inches . Issued

= CITY WIDE FLOODING

-14-
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< Rainfall Driven Flood Event
< Sunday, 9-27-2020
O Flood warnings were issued for St. Johns
County and St. Augustine
a Citywide Flooding

O 3.61 inchesin 1 2 hours > 100-year storm
event

O Total of 5.12 inches in 4 hours > 100-year storm
event

d City design standard:
* 10-year, 1-hour = 3.1 inches

% Riberia Street design = 25-year, 24-hour storm
event (= 2.7 inches in 1 Y2 hours) design was
exceeded - road was flooded -15-
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Understanding Flooding and Flood Risk

Washington §t.



Understanding Flooding and Flood Risk
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Washington Street — Flooding
photos from September event




Understanding Flooding and Flood Risk
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[ Base Flood Elevation (BFE) — Flood Insurance Rate Maps (FIRM)

 Know your finish floor elevation (FFE)

 St. Johns County Flood Viewer to search for any properties and determine
which flood zone they are located in. You can access the link here:
hitps://www.qis.s|cfl.us/floodviewer/

 Northeast Florida Regional Council’s Regional Resilience Exposure Tool
(R2ET). Resource for citizens, businesses and government to engage the
community in discussions on sea level rise and emergency preparedness 1o
build a more resilient future:
hitp://buildcommunityresilience.com/northeastflorida/

. There is also a flood factor tool to find your home's flood factor such as
past floods, current risks, and future projects. https://floodfactor.com/

110
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. Private and public participation

 City is offering individual flood mitigation site visits:

o Email Stormwater@citystaug.com or jbeach@citystaug.com or call 825-1040 to request a site visit

- Flood mitigation tools available to private property owners — see also
www.FloodFactor.com and www.FloodProofing.com for more information:

o Flood barriers, walls, door dams etc.

o Flood proofing your home

o Elevating structures where possible, Flood Mitigation Assistance (FMA) program for potential
funding through FEMA

1 Policy — Building Code Task Force Committee —

1. Protecting older homes from the flooding impacts of new homes that are required to be constructed at higher

elevations
2. Provide incentives for property owners to use building techniques which do not require land filling for new home

construction
3. Limit the amount of impervious surface that is allowed on residential lots. There is currently no limit to the amount

of paving a homeowner can do on their property

£00)



mailto:Stormwater@citystaug.com
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FEMA 13 Lift_
;/Stqﬁons :
- rm Citywide

Stormwater Outfall Retrofit with Tide Control Valves
Existing Cty Siommater Outfall Map
VoYU DoaGiT
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A | the Deaf and »
=\ | the Blind>-Z -
‘-.\‘ N —

g A =
- US1

Anastasia
Siate Park

Lincolnville Drainage
Improvements

= FLAIA
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Lake Maria Sanchez Flood Mitigation and Drainage

Improvement Project
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% City’s Stormwater Master Plan -
2013

» ldentified 3 pilot projects

<+ Downtown Drainage
Improvements

» Cordova, Granada, and
Bridge Streefts

» Upgrade collection system

» Improve conveyance o
Lake

» Provide stormwater
tfreatment

& MKIMECREED <, AppliedSciences hdh

EMGIMNEERS SURVEYORS PLAMMERS moffatt & nichol

Hardscaping along
Cordova St. to Bridge St.

) Hardscaping along

Granada St. \
b ;"‘*' Replace 12 in Pipe
; i‘ bl with 510 LF of
. 0\
) Replace 12 in Pipe \

with 525 LF of
2 ft x 6 ft Box Culvert
= '
M Install Five 12 in Pipes ﬁ
from GRAN-DESOT -
':4 to Vault

Hardscaping along

% Bridge St. between

Construct Inverted Crown
Roadway Between Cordova
St and Bridge St to Outfall

= Y - . -~
- " - "\
< '3 9 . ’4 , -t BN -
. e . : : il
Replace 12 in Pipe - - g Replace 24 in Pipe "‘& 08
! with 190 LF of e . P with 786 LF of
. N N 3ﬂx8|‘lBoxCulven
r ‘ ;7 fa b » -'ﬂ
- A v 4
g -




Lake Maria Sanchez Flood Mitigation and Drainage

Improvement Project
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% Hurricane Matthew 2016~ Federal
Funding Available for Hazard Mitigation
Projects

/
0‘0

City re-visited the Downtown Drainage
Improvement project:

% Increased scope

% Address future vulnerabilities
% Address current flooding

% Make the City more resilient

% The City applied in June 2017 for Federal
funding for this project - #1 ranked
project

% FEMA notified City of funding award,
design initiated in September 2018 -23-
& MKIMECREED <, AppliedScience

EMGIMNEERS SURVEYORS PLAMMERS moffatt & nic




Lake Maria Sanchez Flood Mitigation and Drainage
Improvement Project
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B % 2% oo LApad T TR ® Pump Station & Lake Outfall

Stormwater Improvements

‘:‘ LOke MO”O SOnCheZ FlOOd MiﬁgOTlOﬂ Ond E Q'F 3 '-\ 3 : _? L v.'. B = Backflow Preventers

Bulkhead

Drainage Improvement Project is under W AT - B SRR el iy TR ——
design R -

Y Llerw LD H
Proposed Stormwater . 3
Improvements > ’ k Proposed in-line Backflow
5= o Preventers at Existing Outfalls
(Approximately 26)

T

& : =N .
-
~ ~.. [Proposed Pump Station
L
AT
>

—and New Stormwater Outfall

& MKIMECREED «;, AppliedSciencesiifimuel) R 7 =0

EMGIMNEERS SURVEYORS PLAMMERS moffatt & nichol



Lake Maria Sanchez Flood Mitigation and Drainage

Improvement Project
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% Flood Protection (Structures) % Flood Protection (Roadways)
v' Estimated 200 Acre Benefit Area v 10-Year, 24-Hour Rainfall Event Level of

. Service (7.6 inches)
v 25-Year Storm Event + 2050 Sea Level Rise

(6.4 Feet Storm Surge) v Protected from Coastal Flooding
v Protect 186 Structures (Currently at Risk) v" Reduces both Depth and Duration of
flooding

moffatt & nichol

QWMED <, AppliedScience

EMGIMNEERS SURVEYORS PLAMMERS

== SEARCH




Lake Maria Sanchez Flood Mitigation and Drainage
Improvement Project

Legend
Legend
@ Pump Station & Lake Outfall

Approximate Benefit Area Stormwater Improvements

25-Year Event + 2050 SLR
Flood Stage

I 5.4 ft NAVDSS

B Backflow Preventers
e Bulkhead
Approximate Benefit Area
25-Year Event + 2050 SLR
Flood Stage

[ 6.4t NAVDSS

Proposed in-line Backflow
Preventers at Existing Outfalls
(Approximately 26)

Proposed Stormwater |-
Improvements

Proposed Pump Station
and New Stormwater
Outfall

*25 year #2050 SIR A - 9 «
Coastal Storm & R e Proposed Bulkhead/Seawall
Surge Eventg{Not Rainfall 4

'Q'WW&CREED <, AppliedScience hdht

EMGIMEERS SURVEYORS PLAMMERS moffatt & nichol il eyt : = R



Improvement Project
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Lake Maria Sanchez Flood Mitigation and Drainage

w
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Legend cartera St | =
Approximate Benefit Area 2 ’L
I 10yr 24hr Floodplain 2
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King St

l Proposed Stormwater
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PROJECT

Proposed Bulkhead/Seawall
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Legend

@ Pump Station & Lake Outfall
Stormwater Improvements
B Backflow Preventers
e B|khead
Approximate Benefit Area

| 10yr 24hr Floodplain

BIuge ™

Proposed in-line Backflow

Preventers at Existing Outfalls
Y (Approximately 26)

WITH
PROJECT

-
Proposed Pump Station
and New Stormwater
Qutfall




|_ake Maria Sanchez Flood Mitigation and 1574
Improvement Project
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S e \ - LAKE MARIA SANCHEZ
g S | ’ & "FLODD'WALL REINFORCEMENT
,VEW NORTH A [:;”._; srAU('i;:l{:l-.‘:TINE }é\mlutwi Kimley»mn




Maria Sanchez Flood Mitigation and Drainage |
Improvement Project
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ﬂ%}{g@ Pump Station - Rendering

& MCKIM&ECREED «, A

EMGIMNEERS SURVEYORS PLAMMERS

moffatt & nichol




Lake Maria Sanchez Flood Mitigation and Drainage

Improvement Project
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Moving Forward |

% Current Flood Mitigation Investments =
$36,133,000 (527,611,932 grant funded):
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Lake Maria Sanchez (HMGP)
Avenida Menendez Flood Wall (HMGP)
Installed tide check valves (43 Citywide)

Coquina Park

South Whithey/West King (SWWK) Flood Mitigation
(HMGP)

U 000 O

O South Dixie Highway (SDH) Culvert Replacement
O Lincolnville Utility and Drainage Improvements

O FEMA 13 Lift Station Hardening and Flood Proofing

% Additional Flood Mitigation Projects
planned &/or being developed:

O South Davis Shores Resiliency Master Plan
0 Oyster Creek Flood Mitigation project

O  Other Neighborhood Resiliency projects
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. Planning in the Matanzas Basin: Opportunities

for Adaptation. Kathryn Frank, Ph.D.; Michael
Volk, MLA; Dawn Jourdan, Ph.D., Esq.; August
2015.

Coastal Vulnerability Assessment: City of St.,
Augustine, FL. June 2016.
https://www.citystaug.com/570/Coastal-
Vulnerability

Florida Community Resiliency Initiative Pilot
Project: Adaptation Plan for St. Augustine, FL.
May 2017.
https://www.citystaug.com/570/Coastal-
Vulnerability

Tideflex Technologies - Tideflex Checkmate
Ultraflex Slip-in Inline Check Valves.
http://www.redvalve.com/tideflex/tideflex-
products/checkmate-inline-check-valve/

Water Management District

S

L=me REFfErENces and Recognition

. Wapro - Wastop Inline Check Valve.

http://www.wapro.com/en-us/content/wastopr-inline-
check-valve

. Photo credits: Alamy Stock Photo — Sean Pavone

(bridge at sea), Rob Clement (Castillo de San Marcos),
AP Photo — John Bazemore (flooding at bayfront/fort),

. St Johns River Water Management District Cost Share

Programs —Lou Donnangelo, Program Director,
Email: [donnangelo@sjrwmd.com
https://www.siwmd.com/localgovernments/funding/

‘SHENAN Ogguz}ng \
uwaron ARG Tidefie

nRFl'umﬂl"

. Florida Department of Environmental Protection Florida

Resilient Grant Program — Whitney Gray, Program
Administrator, email: Whitney.Gray@FloridaDEP.gov

Geosyntec®

consultants

Technologles
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http://www.redvalve.com/tideflex/tideflex-products/checkmate-inline-check-valve/
http://www.wapro.com/en-us/content/wastopr-inline-check-valve
mailto:ldonnangelo@sjrwmd.com
https://www.sjrwmd.com/localgovernments/funding/
mailto:Whitney.Gray@FloridaDEP.gov
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Questions
and
Discussion
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Additional Projects - If time
permits or as part of the Q&A
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‘ Avenida Menendez Seawall

EST. 1665

Completed 2013

Suffered storm damages
Required consensus building

Encapsulated the original
seawall

Walking promenade
Stormwater treatment
Environmental mitigation
Elevated to 7 feet NAVD
FEMA/HMGP funding

TAYLOR ENGINEERING, INC. ‘Gﬂ”‘
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= Completedin 2018

= Elevated existing seawall to 7 feet
NAVD

= |nstalled drainage system

= Pedestrian walkway to connect
historical seawall to the Bridge of
Lions

=  Florida Inland Navigation District
(FIND) funded

=  City contracted with DiMare
Construction

DiMare |




Avenida Menendez Seawall - Connectivity
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= Reinforce existing
seawall to
support new wall

= Replace failing
section of
seawall B e

»  Elevate a section [t
of seawall to tie
Into north and
south elevations
to “close the

g G p 1
= Awarded HMGP
funding T Kimley»Horn ,@ FEMA AI.M e

Expect More. Experience Better.




Wastewater Treatment Plant Options for Resiliency
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= |nifially identified in the
coastal vulnerability
assessment as critical
infrastructure at risk now

=  Evaluated existing
Infrastructure to assess
vulnerability of flooding from
storm surge and projected
Sea Level Rise

TN |
T CLMATERESUENGE LAY G !

& MCKIM&ECREED

EMGIMEERS SUBVEYORS PLAMMERS

Perimeter Wall and Pump Station Estimated Costs at Multiple Heights for Year 2030 (2018 dollars)

torm Pump

Category of
Top Elevation = Average Height of Hurricane Preventable

(feet NAVD) Wall (feet) Protection Cost Protection Level Damage Cost e

(2030)

Type of Wall

18 11 $ 3,700,000 3 $16,000,000 4.3

Sheet Pile 20 13 $ 4,200,000 4 $21,000,000 5.0

Figure 10: Perimeter Flood Wall and Pump Station
25 18 $ 5,300,000 5 $21,000,000 4.0 -




Wastewater Treatment Plant Options for Resiliency
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= Alternative lower cost solution

= Protection to 12 feet (plant is
at = 7 feet NAVD 88)

=  Most crifical infrastructure
protected

Total cost = $148,000




FEMA 13 LIFT STATIONS REHABILITATION
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% Bidding Complete
v" First 10 of 13 Stations

< Guaranfeed maximum price §
for entire project $13.8 M

*+ Notice to Proceed issued
January 4, 2021

<+ Construction duration =2
years

% List of 13 Lift Stations to be
Rehabilitated or Replaced:

o2 I_S‘4, 5, 6, 7, ]O, | ], ]2, s Y/
21,22,23,24, 50, and 52 [

2 Arricola Ave. Force Main

\@ FEMA %%arton-Smith, Inc @
ST CONSTRUCTION GROUP





