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* ASR

* Overview Miami-Dade Water and Sewer
Department (WASD) system

* History WASD ASR

e Current Water Use Permit Modification

* ASR Opportunities
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

ASR Cluster Evaluation: Phased Approach ~.

Aquifer Storage and Recovery (ASR)
Peer Review Panel Kickoff Wor shop
July 23, 2020

= Site Evaluation / Hydrogeologic
Assessment

» C-38S (A) & C-38N (B)

» L-63N (C), C-59 (D), L-63S (E)
= Conceptual Site Plan
= Construction Sequencing Plan

»Assessment and repairs to
existing ASR wells

= L-63N (*C)
= Kissimmee River Pilot (*A)

» Treatment technology evaluation




MIAMI-DADE UTILITY
OVERVIEW

Water Treatment S

=111
Regional Treatment

Supplying on average 320 million Plants

gallons per day (MGD)

Woastewater System

Collecting, treating, and disposing of
~290 MGD

Wastewater

/ Treatment Plants

Two ASR Wellfields

AS R We | Ifield South Dade System

Will provide up to 25 MGD of
additional capacity




AQUIFER STORAGE AND RECOVERY IN MIAMI-DADE COUNTY
Brief History




. TIMELINE: PAST, PRESENT, & FUTURE
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ASR CONSTRUCTION
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TIMELINE: PAST, PRESENT, & FUTURE

Permit Construction
Past —> s & Testing 2000

The Southesst the Flonda Deganment
FDEP) hereby ives nofoe i a Gaf penil nas been deveoped for the proposed prjet a> detaicd in

Stated below.

The sppicart. o appion Ao 20, 200
‘e D opeston pats o e of e Gl : G 7 sl sosoe s

14, 2000 revised appl ved Apr 28, 2000 to renzwal

asmfm

The ASR well system had been operationally tested under previously issued construction and testing

permits ustugmgmmmm.meﬁmwmrnng the period when operational testing was
conducted] if a rain event of more than 0.75 inches occurred] injection of raw water was stopped and the

Biscayne aquifer production wells were sampled for fecal and total coliform. Injection was allowed to

T



. TIMELINE: PAST, PRESENT, & FUTURE

Permit Construction
Past | Design |Meeen gl 1995 . & Testing 2000

S10P S UV Disinfection E.Coli
4 Operational < 2012 G Permit

Testing 2013
5 $25 M for 25 2008
MGD capacity




E. COLI LEVELS AND UV DISINFECTION

To meet the :equj:emenﬁ;iioﬁ‘e;‘: R MDWASD

i jght dosage O m aw W,
:I::::ﬁ“;lh:ohnﬁ‘immug; the raw W uv Disinfection Ster AsR
meeting the Total Coliform Rule & ating Protoco]
Water Standards. The requiremen (May 3, 2002)

water quality criteria exemption

injecta or equal ; ;

. lreamand': of fecal mdwmw;:—‘qmrﬁvto sample the Bisca equ hoD.?Smchesmmday.

Wu‘datEf]. M“PSW rai cceived aresult from the testing indicariag or s, SCV0e Aquifer sample of ray e s

o WE]ISb:;n challenge system be put back into Uperatifn cating “No Coliforms Presen te of raw water has

the system has ' .
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ing confirms that the UV " June 1 ¢ L

Eﬁmmm”&’M occurring in the late afternoons area is subjected to YﬂCCl.!pbeda.sﬂ-..,e Hurricane

da .

Proposed ; o

Safeguards Posed Solution/ Objective
. By disinfecting the raw ag N

The UV units will be size! meAS_Rfeedjwecﬁu::sys::m&ecd/"moqwamtoMt . L
conditions: lamp output mg at the Biscayne Aquifer well, -
q“m leeve, a numm:; infection of raw water prior to
continuously measure .
these inputs the eﬁeclai; Proposed Effective Dosage
effective UV dosage fal as gy s g oy o -

i . the disinfect;

WASD SCADA SYS  primary drinkin . on system must tre,
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. ideri .
injection into ASR wells, © the use of ultraviolet (U1v)

meet ial constituents, The focys "
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d autor ffort . - coli bacteria can be achieved ysj oV Published data
starhedunulﬂle using dosaggmﬂlemngeofsw
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WW 31 Coliform Data
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WASD Hydrogeologists worked with FDEP staff to develop g I I I I
. . . 2
sampling plan assess the Coliform issue . I
2010 2011 = 2012 2013 2014 2015 2016 2017 = 2018
mPresent 0 1 0 0 0 0 1 0 0
W Absent 8 11 5 6 3 4 12 12 5
Year
M Absent M Present
Coliform Present Percentage of Coliform Present for POR ( %)
FA-MW FA-MW
Year WW29 | WW30 | Ww31 WW29 | WW30 | Ww31
Upper Lower Upper Lower
2010 1 1 0 0 0 9.1% 9.1% 0.0% 0.0% 0.0%
2011 1 0 1 0 0 7.7% 0.0% 8.3% 0.0% 0.0%
2012 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%
2013 2 1 0 0 0 13.3% 7.1% 0.0% 0.0% 0.0%
2014 1 0 0 0 0 12.5% 0.0% 0.0% 0.0% 0.0%
2015 0 3 0 0 0 0.0% 21.4% 0.0% 0.0% 0.0%
2016 0 0 1 0 0 0.0% 0.0% 7.7% 0.0% 0.0%
2017 0 1 0 0 0 0.0% 6.7% 0.0% 0.0% 0.0%
2018 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%

Note: Wet Season (WS) from May to October and Dry Season (DS) from November to April

DS Hit

WS Hit

DS/WS Hit
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. WQCE & PERMITTING UPDATES

Florida Department of e oo
Environmenta| Protection Jeanete N
Bob Martinez Center Lt. Governor
2600 Blair Stone Road Noah Valenstein
Tallahassee, FL 32399.2400 Secretary
TAL PROTECTIO
DA DEPARTMENT OAFUET'?{V(;:?TNE%EAN EXEMPTION SENT VIA ELECTRONIC MAIL
ORI R QU
ZLL ASS V ASR WATE . tion for In the Matter of an Application for Permit by: May 14, 2019
ter Quality Criteria Exem[:t ent
" r Wate epartm Mr. Kevin Lynskey, Director
Petnthnrfr:_Dade Water and Sew:r‘ ?:oﬁform
the Mia lIfield ASR System — To ac/5Q
West We 0127836-016-017-018-U
Permit No:

FDEP UIC Permit No. 0127837
Miami-Dade Water and Sewer Department
P.O. Box 330316

-019-021-UC,ISSR
FDEP WACs Facility ID 94358
Miami-Dade County
Miami, Florida 33233-0316 Class V ASR Injection Wel| System, ASR-1-w
72n d Kevin.Lynskey@MiamiDade.Gov ASR-2-W, and ASR-3-W and monitor wells
Streetand SW 1 FAMW-1, BA-29, BA-30, and .31
r of SW 72nd nty Construction
Northwest corne sted Miami-Dade Cou
. r
nincorpo
Avenue, Y

prepared for:

Florida Departmept (
Twin Towers Office
2600 Blair Stone R@
Tallahassee, FL 323

PR to operationa| test three non-
R) wells (ASR~1-W, ASR-2-W, and
BA-29, BA-30, and BA-31) for the
from the Miami-Dade Water and
aquifer,

Closely worked with FDEP Ur!dergrou.n.dn
Injection Control for a data-driven decisio
based permit

June 2018

ek judicial review of the permit

by the filing of a Notice of Appeal
Appellate Procedure, with the Clerk
3900 Commonwealth Boulevard,
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. TIMELINE: PAST, PRESENT, & FUTURE
_ Construction
Past — N veing
2000
4_ OV Disinfection. (O
: 2013 2012

Construction and Pre-Operational
Operational Testing Permit [fammmll Testing Infrastructure
2019 — no UV requirement Assessment

Geophysical
logging and well
rehab




. TIMELINE: PAST, PRESENT, & FUTURE

Past
®éy Operational Testing UV Disinfection < \
r 1013 e 1012 E.Coli 2008

_ Construction
Desigh (S Ple;;nslt —| & Testing

2000

Geophysical
e @l ogging and well
rehab

Construction and Pre-Operational
Operational Testing Permit [fammmll Testing Infrastructure
2019 — no UV requirement Assessment

Cycle Testing |@PRESM ¢~/ | norades : Pump
Fall 2020 L Replacements




AQUIFER STORAGE AND RECOVERY IN MIAMI-DADE COUNTY
Water Supply Resilience




. MIAMI-DADE’S WATER BALANCE

e R
— T “ = ¢ Overland Flow 4%
éOverland Flow <1% o8 13| ek i ¢ Groundwater 5%
¢ Irrigation 2% | 3,073 MGD LSO e 3,073MGD é Pumpage — Ag 7%
éRegional Canals 7% — =y 1= e = —  §Pumpage — Public WS 11%
¢ Groundwater 30% Y ) ¢ Environmental Supply 13%
é Rainfall 60% ] é Evapotranspiration 30%
— __éCanal to Tide 30%
407s|anmgd> Wet Season 413c())ur:1gd




TRADITIONAL INVESTMENTS IN WATER SUPPLY

Hialeah Reverse Osmosis (RO) Plant
Floridan Brackish Water

Capital o&M 1
R oot e
Floridan RO $6.00-$8.00 $1.75-52.50 .
flows during the wet

season of high

South Miami Heights RO Plant

Primarily Floridan Brackish Water quality Biscayne

Aquifer water that
Advanced Wastewater Treatment goes out to tide
Reuse

Indirect Potable Reuse $12.00-15.00 $2.50-53.00



ZUSGS Science and Data Driven Tools

science for a changing world

Prepared in cooperation with the Miami-Dade Water and Sewer Department

Hydrologic Conditions in Urban Miami-Dade County, Florida, County has developed with the USGS advanced modeling tools to evaluate
and the Effect of Groundwater Pympage and Increased Sea . . . .

Level on Canal Leakage and Regional Groundwater Flow aquifer-canal interactions during WASD pumpage, and the effects of SLR on

salt water intrusion

Budget Component -
Recharge (rain, septic, irrigation) Impact m%f% T
From Canal (leakage) from .

From WCA3B and ENP Regional
Inflows to From Tidal (lateral) system
aquifer |From South (C-111E, Model Land)

From North (C-9, C-8, C-7)
Storage
v 5 SE TOTAL
b e e P QR ET
S Dot § R To canal (seepage)

To WCA3B and ENP

To Tidal lateral

Qutflow |To South (C-111E, Model Land)
from |To North (C-9, C-8, C-7)

aquifer |Agricultural Water Use

Municipal pumpage - WASD

Municipal pumpage - NO WASD

Storage e

TOTAL

3y




USGS Urban Miami Dade Model
Water User Permit Modification

* Optimization of wet/dry
season flows |

'Recharge (rain, septic, irrigation) Impact
From Canal (leakage) from
° R f t From WCA3B and ENP Regional
e S p 0 n S e O Sys e I I l Inflows to |From Tidal (lateral) system
aquifer |From South (C-111E, Model Land)

compared with Base Fromforth (€3,C4,C)

Storage

TOTAL

Scenario (current Permitted | =

. To canal (seepage)
A”OcatIOn) To WCA3B and ENP
'To Tidal lateral
Outflow |To South (C-111E, Model Land)
from |To North (C-9, C-8, C-7)

* Mass-balance aquifer inflows | . s,
& OUtﬂOWS g:';'z;fal pumpage - NO WASD
e Regional Flows | ‘

* Exchanges of Sources

é T _




. Optimization Decision Tool (ODT)

* Purpose
* To determine quantity of additional Biscayne aquifer Regional System Flows (F)
water (Well Field Allocations) for public water supply Well A
not offsetting regional flows 20
* To minimize impacts or improve Regional Flows: B F=(BotBitp+ Bty @
Canal Leakage, WCA-3B/ENP Seepage, and Tidal g9
Flux, mg s d
* To optimize wet/dry season flows gé —T— T
* FormU|at|On 12 Impact on regional flows due to
* Integrated with UMD Mode| h additonal pumpage
* Response of system compared with BASE Scenario e

(current Permitted Allocation)

é T _




=@==Total All Sources Finished Water 2020 Permit WASD Water Su pply chart

2020 WUP Modification Total 394 MGD

390 MGD raw Biscyane Aquifer Water = 382 MGD Finshed Water Draft Septe m be r 2020

10 MGD Finshed Floridan Aquifer water

€515 MGD purchased allocation All Sources Finished Water with C-51 Reservoir (15 mgd)

405 -
400 A
395 A

390 ®
Permit 385 - 383
modification takes o
advantage of 370
seasonal flows and 222 :
operational 355
. erX|b|I|tcy to > sirs 3p2- P
increase Biscayne T ’
Aquifer allocation
to meet demands

Storage

340 A
335 S

Finished water demand projections Rese rvoirs
Biscayne Aquifer

330 1 Existing Base Condition ?Dzﬂde“‘_lﬂnds

325 - Water Use 342.5 MGD include Cltv:f

(Raw = 349.5 MGD) [~ Homestea
320 and Port of

315 Miami
310 -
305 -
300 -
5 o A D O O N A LD 5 b
MR S SR MR A P R A

Average Annual Daily Demand
and Available Water Supply Projections
MGD

Finished water demand historical

Water Supply Project Stages:

1and 2. Hialeah Floridan Aquifer R.O. W.T.P. Phase 1a and 1b Final Finshed Water 10.0 mgd)

3. Optimized water allocation incorporating operational flexibility between WASD treatment plant and wellfieldsand C-51 (15 MGD purcahsed water allocation)
4. Optimized water allocation including future Water Allocation and C-51 (Cluster 10 at 15 MGD)

é miumi-dadel



. Integrating ASR into Multiple Stakeholder
Solutions

« FS 373.019 ative water supply intended to
offset future dependence on traditional
water supplies.

« WASD can supply alternative water
resources through a composite of sources
to meet Potable, agricultural, industrial &
Environmental needs.

é Aquifer Storage and Recovery

¢ Floridan Aquifer Allocation

¢ Biscayne Supply (delta demand vs. allocation)
é C-51 Reservoir

é Other Sources

ém ,,,,,,,,, .




Existing Water District Service Areas

North Miami Beach

&

/Hialeah RO}

Westside

@

Naranja
.

| Leisure it\()

Everglades National Park

Wittk%g’ra& )

Eleyated Tower
ield <.

Florida City
Florida Kep Ne\gn
=]

Eve;alades

Esri, HERE. Garmin © OpenStreetMap contributors. and the

GIS user community

Legend

Water Service Areas
North Miami
North Miami Beach
Hialeah RO
Homestead

Raw Water
Transmission Lines

. WASD Water Service
Areas

Biscayne Aquifer
Production Wells

© WASD
© NON WASD

Exhibit 1

MIAMI—DADE' MIAMI-DADE WATER AND SEWER DEPARTMENT

N
W Jr. L e —— Miles
0
N

25 5

Proposed Wellfield Allocations

Wellfield System

(values in MGD) BASE Final Draft
Dry Wet
Southwest 109.4 135.5 134.3
Alexander Orr 40.0 61.6
West 15.0 11.0
Lnameaumk 21.9 252
Plant Alexander Orr 186.3 232.1
Northwest 65.4
Miami Springs Lower 13.4
Miami Springs Upper 12.8
John E. Preston 40.2 40.2
Hialeah 4.7 4.7
Plant Hialeah- . 136.4 136.4
Elevated Tank 1.3 1.4 1.4
Leisure City 1.6 4.5 4.5
Naranja 0.1 0.9 0.9
Everglades Labor Camp 2.2 2.9 2.9
Newton 2.6 1.0 1.0
Plant South Dade 7.8 10.7 10.7
LCIuster 10 15.0 15.0
Total 349.5 394.2 394.2




=e=Total All Sources Finished Water 2020 Permit WASD Water Su pply Chart

2020 WUP Modification Total 394 MGD

is‘:\n’g?ﬁmw B'\scyatm Aqusf Water = 382 MGD Finshed Water Draft September 2020
inshed Floridan Aquifer water L. . .
C5115MGD purchased allocation All Sources Finished Water with C-51 Reservoir (15 mgd)

A water available for

05
- 0 o)
395 — . 394 ;
390 @ 1 l ] )

385 383 / N\ ) //
380 (2 A

Biscayne Aquifer

[ [ J [ d [ 4
330 Existing Base Condition 2020demands
325 Water Use 342.5 MGD include City of
(Raw =349.5MGD) Homestead

«
c
2 (]
- B
] 375 \ | S
m.a 370 / SOUTH FLORIDA WATER MANAGEMENT DISTRICT
£ 2 (s wote) 7 3
o o 365 =8 W —
o > #
> 360
s T 355 1 2 °
® o
252 W 342.8 Storage
£s 340 U
o 2 335 - Finished water demand projections
oo 2
© ©
3 ®
> >
< < 320 and Port of
-g 315 Miami
© 310

WASD ASR systems

o q
&

Water Supply Project Stages:
1and 2. Hialeah Floridan Aquifer R.0. W.T.P. Phase 1a and 1b Final Finshed Water 10.0 mgd) W u
3. Optimized water allocation incorporating operational flexibility between WASD treatment plant and wellfieldsand C-51 (15 MGD purcahsed water allocation)

4. Optimized water allocation including future Water Allocation and C-51 (Cluster 10 at 15 MGD)

Trustees of the Internal Improvement Trust Fund
[]sFwmD. ownes

MGD capg ity ASR
| system




Integrating ASR into Multiple Stakeholder Solutions
Example South Dade Agricultural Drawdown

100

Current: DRY (2008) — Canal structure | /7

opening

[S194

2
O
o0

e

 ca03  S20F
- S709TEMP

Legend @ Proposed Wellfield
[ | Drawdown < -0.2 ft @ AGR Wells
" Mount> 0.2 ft = 2018 freshwater/saltwater Line
I FPL Turkey Point Primary Canals
B sowwTP Municipal Wells
Agricultural Land Use © wasD

D Biscayne Bay Coastal Wetlands © NON WASD

BISCAYNE BAY

GIS Solution ServicestandiGISHEGhMGAlLS

MIAMI-DADE

MIAMI-DADE WATER AND SEWER DEPARTMENT

N

[0}
W%E
S

DRY (2008) — low flow pumpage and storage in
ASR wells

®
Sroars166
Naranja
\-.S167
L Ci -4 Elevate owel
i ™
o0 ool
Harris Field
Homestend S709TEMP
Newt:
een ASR storage water
lor¥
available for irrigation,
Legend @ Proposed Wellfield Sa It fro nt m Itlgatlo n,
Drawd <-02ft @ AGR Wells .
[:] M:mtzwgz ft = 2018 freshwater/saltwg e nVI ro n m e nta I
I FPL Turkey Point Primary Canals I . t
B sowwTP Municipal Wells a |Ca IO n S
Agricultural Land Use © WwAsD p p
[ | Biscayne Bay Coastal Wetlands © NON WASD l T — @@wﬂ@m{@s
N Py o 3Miles

‘D‘“’E MIAMI-DADE WATER AND SEWER DEPARTMENT W%L




Integrating ASR into
the Regional System:
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TREATMENT PLANT

Sources: Esri, HERE, DelLorme, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong
Kong), swisstopo, Mapmylndia, © OpenStreetMap contributors,
and the GIS User Community
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“

Water Use Permit Modification Potential Delta Water

Year
Excess Water MGD (allocation minus demand) 2020 2025 2030 2035 2039
WUP MOD Scenarios
wellfield Optimization 34 14 0 0 0
wellfield Optimization + Cluster 10 34 29 13 0 0
wellfield Optimization + Cluster 10 + C51 34 438
wellfield Optimization and C51 34 38
ASR Existing 25 mgd capacity 75% recovery rate Cummulative| -
Potential 10 mgd
wellfield Optimization 6844 35588 4
wellfield Optimization + Cluster 10 6844 41063 ] H v
wellfield Optimization + Cluster 10 + C51 6844 41063 ] I n Ears . e 2\ I¥
wellfield Optimization and C51 6844 41063 ¢ B BT ) ‘ , :
| 4 - p 1.
Non-WUP Potential Water Sources 12 el ok 51 e :
Water Sources Location amount quality 1 A [+ . . ..’5."'“ s
Reuse SDWWTP 60 secondary : %, . \
C-51 Regional Delivery 20 Biscayne Aq 22 R P e g \ B PR:12 MG
SMH FA SMH 20 brackis vy Fa TSN, Lt A SDWWTP
Indirect Potable Reuse BZ SMH SMH 12 secondary H . Cluster10: |9 Reuse:
Cluster 10 - non WUP Redlands 10-15 Biscayne Aq 3 1 ; 10 MGD 60 MGD
1 ' 3 ; ﬂ‘ : ‘ g '
: m

Model Lands

miumi-dadeﬁ




QUESTIONS?

. . . QUALITY. VALUE. ECONOMIC GROWTH.
Virginia Walsh, Ph.D., P.G.
D®O®

Miami Dade Water and Sewer Department IAMI-DADE




