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> Welcorne/Vleeiing Purpo
> Introcluctions
= Panel meamoers
ASR taarn mearmoears

> Nlesting Forrnat
+ June 151 — 9arm - 4porn (Public Mesting)

June 186" — 9arn - 3orn (Panslists and Project Tearn Only)

= Panel discussion througnout ine day

= Public comment period orior to lunch and orior to closing rernarks
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2022 ASR Science Plan Peer Review Panel

Meeting

June 15, 2022 at 9:00 am — 4:00 pm

2022 ASR Science Plan Peer Review Panel

Meeting

June 15, 2022 at 9:00 am —4:00 pm

8.  Ecolegical Risk Assessment 1:00 — 1:20 pm
Joseph Allen MS, Senior Wildlife Biclogist / Risk Assessar,
Formation Envircnmental
10. Ecolegical Risk Assessment — Ecological Studies 1:30— 2:00 pm
Jlenmifer Mathia MMM, Senior Biologist,
Environmental Consulting and Technology
Bregk 2:00-—2:15 pm
11. ASR Programmatic Quality Assurance Plan 2:15— 2:35 pm
Steven Elliott M5, Senior Chemist, Stantec
12. AS5R Projects in the Southwest Flerida Water Management District 2:35— 3:00 pm
Samantha 5mith, Hydrogeologist, SWHPANMD
13. Panel Discussion 3:00 — 2:30 pm
14. Public Comment 3:30— 3:40 pm
15. Closing Remarks and Expected Progress Owver the Mext Year 3:40 — 4:00 pm
Dr. Anna Wachnicka, Lead Scientist,
SFWMD — Applied Sciences Bureau
16. Adjourn

1. Welcome and Progress Since 2021 S:00— 9:15 am
Elizabeth Caneja, L=ad Project Manager,
SFWMD — Ecosystem Restoration and Capital Projects Division
2.  L63N Corehole Presentation 9:15— 9:45 am
Hannah Rahman, GIT, 5tantec
3. Geochemical Analysis of Cores 59:45 — 10:15 am
Dr. Jamie MacDonald, Provost Faculty Fellow and Professor,
Flarida Gulf Coast University — Environmental Gaology Program
Bregk 10015 —10:30 am
4.  Assessment of Fracture Porosity of the Floridan Aquifer System 10:20 — 11:00 am
Dr. Kevin Cunningham and Victor Flores,
USG5 Caribbean—Florida Water Science Center
5. Characterization of Microbial and Geochemical Processas that
Contribute to Mutrient Reduction and Potential Clogging 11:00 — 11:30 am
Dr. John Lisle, Research Microbiologist,
USGS — 5t. Petersburg Coastal and Marine 5cience Centar
6. Panel Discussion 11:30— 11:50 pm
7. Public Comment 11:50— 12:00 pm
tynch Bregk  12:00—12:30 pm
E. Water Treatment Technology Evaluation 12:30 - 1:00 pm

Heath Wintz PE, Lead Environmental Engineer, Stantec

June 16, 2022

PRP Meeting at SFWMD Headquarters, West Palm Beach 9:00 am — 10:00 am

Cptional PRP Tour of Kissimmee River ASR Facility 10:00 am — 3:00 pm

Second Zoom Werkshop — 5eptember 2022
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Cornpleie Proof-of-Conecept Draft
Repori — May

2022 (Final Report in
July 2022)

Corng lete Continuous Core at
ine C38S slie — Dec 2022

Initiate Treatrnent Design of
C38S and CI8N well cluster sites
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|u%'sc for Proposal for Drilling
itractors — To be awarded in

1St ror Proposal for

RneCL
_Tr eatrment Tec,rmologj Vencdors =
To be awarded in Dec 2022



NS Selsnces Plan Prodress

> Progress towards addrassing unceriainiies:
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USGS Coniraci
Porosity, ancd Op
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s — Bioclo gg ng Anzalysis o
oiical Borenole Logging

Floricda Gulf Coast Universiiy — Core analysis of LE3N

Stantsc — Site Feasibility Analysis, Treairnent Technology Evaluation, Proof-of-Conce ot
Testing for Treairnent Technology (waier storec in th 18 acuifer), DEP Perrnitiing (UIC and
L?l

CERPRA), NMonitoring Plans and Prograrrnatic Quality Assurance Plan

rlazen & Sawyer — Treatment Technology Evaluation and Proof-of-Concept Testing (37
Party Ravisw)

rluss Drilling — Continuous Core Prograrm
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Floricda Deasign Drilling — Exploratory/Test Well Drilling at C38N S, Acjuifer Purmo

Test, DEP NPDES Permitting

ECT, PS], Formation — Ecological Risk Stuclies (bench-scale bioconcentration ancl
scotoxicity stuciss, long-term scological monitoring)
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Research Phosphorus removal mechanisms
Reseach pathogen nactivation in theaqufe

Couple pathogen inactivation with groundwate travei times *
Analysis of injection pressures for fracture potential *
Establish buffer zone

Arsenic transport within aquife using buffer zone

Buffer zone usage toreduce suifate concentrations
Fa e of suiftate n recovered wate to form methylmercury
Loc a scale mode for heterogenety/ ansotropy/fracturing/travel times -
Pretreatment technologies toremove arsenic

Analysis of welfield cluster for spacing and optimal recovey efficiency
Anisotropy analyss usad for orienting wels

Tracer studies for fiow drections

Cross-well tomography and geophy sics

Locae clusters near Brge water bodies

Examine technoiogies 1o meet regu Btory requirements

L Y U N < gy R —— [y VO

Va 'UUIILY W EIUNS aNIc GIU IGUUHI i H:'LUVU'(U WO.U
Examine source water effects on redox evoiution of aquifer
Improve/extend cycie tests

Operate muiti-well pairs and clusters

Continue chronic Toxic ty testing & mukiple ASR locations

Long-Term ecolog ca monitoring and bioconcentration studies, including
examining community- level effects

Probabistic, quantitative e ological risk assessment

2021 ASR Peer Review Panel Recommendations

Develop ASR Programmatic Qualtty Assurance Plan
DataStorzge, M anggement, and Public Acces
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https://cerp-sfwmd.dataone.org/data

Panel Dlsctsslion
SR



I RE ) (acnooas Yararsnad Rastorzailon Projacs (_.JDV")JJ)

Aculfar Sioraga 2ind Racovary YWalls Conrdnlous Corlng
Procrein

Prasenter: Alannan Ranman, GIT
Contrioutor: Rick Cowles, PG
Stantac Inc,



- l - I r ~ al r~ ~ \ —r- I - ~ “—-I ‘A -
| z1.{= Q_rgr):)&_“f)_ﬁ):)r) _/\ 2rsrl= J = SARIRgC

P \ ~ - ~
LJIJLJ 2 \‘\)Ji _/Jd J >t ED

> Aquiter Storage ancd Recovery
(ASR) Wells

@ ASR refers to the process of rschrtsz,
):or:lgc, «lnrl recovery of waiser in the
acjuifer

mg tirnes
cdio rneet
nel then

ugn a well

2 Surface waier is colleciad cu
when waier is plentiful, ireaie
appolic able water SEFIHCIrrCI§ 2l
ournoecd into an acuifer thre

>§urf* ;e water lavel
taollization

>Wetlancd restoration



Ongolne zind Comoleztzd Yorie Over e Pzs: 2.5 fozirs

> L-63N ASR MIIT

> Hydrogeologic Assessrnent — C-38N, C-
L-838, C-59, C-40, anc C-2

> Continuous Cora Holas — threes siies
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> Treatrmeant Evaluation

> Proof of Concepi Treaimeni Technologiss
Evaluation

> Kissirmrmes ASR Sysierm Assessmeni
> FDEP UIC Perrnitiing

> G-38N anc C-385 ASR Test Well Dasign and
Constiruction

> L-63N ASR Tesi Well Dasign and Consiruction
sSurnmery

> Upcorming Grouncdwatasr Mocdeling

P AFY AP
[ S | 1= I



NS Tase YWeall Consrrilsrtlo

>Four drill rigs construction two UFA and two APPZ ASR Test Wells sirnultaneously —
ASR well pairs

>Currently oermitting ihe second set of wells
> Construction anticipaisd to start in late surnmer 2022

> Construction 50 VIGD wellfields at C=38N anc C-38S sites
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ofrelnliolls
> Cutiings frorn 0 feet to 500 feet
ols

> 10-foot cores frorn 500 feeti o
2,000 feet bls

1= RQD and Recovery

> Off-botiomn packer issis 2 e / 30
feat bls starting at 700 feai

s Water quality
@ |sotope
+ Specific Capacity

> Gsophnysical Logging inclucding
O8]
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Minsrzlogy, Jncs,

>Secanning eleciron microscoops
> X-ray diffraction

>Thin section analysis

5 @org Intarvals chosen:

feai |
a 7 fest
2 950.4 — 950.5 fesi bIs
a [ 1,154 — 1 155 fest bls)
= 1,406.5 - 1,407.5 fest bls
a 1,450 — 11,4571 fest bls

a 1,505 -=11,50

feat
S feat 0ls
feot

U




Depth below land surface (feet)
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Specific Capacity with Depth

Specific Capacity (gpm/ft of drawdown)

0.0 50.0 100.0 150.0 200.0 250.0 300.0
700 700
? Upper Floridan aquifer
800 1 800
<
850 4 850
<
900 4 900
950 ‘} 950
p
1,000 1) 1,000
1,050 ) 1,050
1,100 1,100
1,150 1,150
1,200 1,200
o
1,250 E 1,250
£
1,300 E 1,300
1,350 % 1,350
Avon Park Permeable Zone g
1,400 o 1
£
(APPZ) — Flow Zone 1 =
@
=}
1,500 \. 1,500
1,550 \ AP PZ - FlOW 130
1,600 - — E——— 1,600
Z0ne /Z
1,650 ¢ 1,650
1,700 1 1,700
1,750 4 1,750
1,800 : 1,800
1,850 1 1,850
P | | | | I | | | | I | | | | I | | n I [ | [ | I
1,900 1,900
Lower Floridan aquifer
2,000 2,000

e Specific Capacity (gpm/ft of drawdown)

@ questionable accuracy due to leakance around packer

Field and Lab TDS, Specific Conductance, Chloride, and Salinity with Depth

TDS, Chloride, and Specific Conductance (mg/L and pS/cm)

5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

I TDS —

10,000 mg/L

DS 10,000 mg/L Interface - 1,870 feet bls

_ n n I L | L | I L |
5.00 10.00 15.00 20.00 25.00 30.00
Salinity (ppt)
4= Field Specific Conductance (uS/cm) ~ —&— Field TDS (mg/L) —e— Lab TDS (mg/L)
Field Chloride (mg/L) —8— Lab Chloride (mg/L) —@— Field Salinity (ppt)
™) L oaoes T
cresenter: n
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=l I Estimated Estimated - : Eﬁ%r;ias‘bedmf::e?yge Average Estimated
Packer Test Interval Transmissivity {Theis Transmissivity (Theis) Transmissivity [Empirical Equation Theis, Empirical, and Hydraulic
{feet bls) Hec‘o\'er\'! {ft2iday) (Cooper-Jacob) {ft*day) Cooper-Jacob) Conductivity
(ft*day) [ft=Iday) {Fteiday) [ftidav)
PT 1 (700-730) 1,831.00 7363 == 8503 11722 301
PT 2 (730-780) 164.3 5733 32135 1,123.0 1,268.5 423
PT 3 (780-780) - 15837 - 5681.5 10776 358
PT 4 (790-820) 14.98 33.84 40.38 561 354 1.2
PT 5 (820-850) 11.79 - 70.97 374 401 1.3
PT 6 (850-885) 11.83 1813 - 45.5 251 0.7
PT7 (880-810) 4984 - 3Tz 2T 11.8 0.4
PT & (810-840) 11.44 - 0.5 642 287 1.0
PT 2 {240-070) 4418 2382 - 3342 202.2 a7
PT 10 (§70-1.000) 22.25 75.91 §8.48 120.3 76 2.4
PT 11 (1.000-1,0300 30.33 2174 738 187.2 127.2 42
PT 12 (1.030-1.0601 56.24 3853 173.5 3208 2340 78
PT 13 (1.060-1.0000 101.1 2682 3302 8417 4878 182
PT 14 (1.080-1.120) 2548 4018 93.16 2138 184.4 6.1
PT 15 (1.120-1.150) 02,34 - 2878 4278 2403 4.3
PT 16 (1,150-1,180} 2384 - 2358 160.4 683 23
PT 17 (1.180-1.210) 260 4276 141.9 187.2 185.9 6.5
PT 18 (1,210-1,240) 18.74 144 4 58.85 1337 &2 30
PT 18 (1,240-1,270} 38.78 363.1 1157 3208 2081 7.0
PT 20 (1,270-1,300) a7.55 4228 296.3 588.2 M4BT 116
PT 21 (1,300-1,330) - - - 19.818.2 19,8182 8606
PT 23 {1,330-1.3601 - 1.019.4 27860 1.3103 2884 280
PT 23 (1,360-1,300) - - - 138337 13,8337 454 5
PT 24 (1.300-1.420) - £.854.8 - 331565 60852 anze
PT 25 (1.420-1.4501 - B.0B5.8 - 11.470.8 10.278.2 28
PT 26 (1.450-1.420) ) g24.8 Hro 7328 5185 172
PT 27 (1.480-1.510) - 1530.8 aare 87T T15.4 23E
PT 28 (1.510-1.540) - 35012 - 42246 38620 1288
PT 20 (1,540-1,570) - - - 17,1308.0 17,130.0 5713
PT 30 (1.570-1.800) - - - 33.0748 33.074.0 11025
PT 31 (1,600-1,830) - - - 70,8318 70,831 .8 2,361.1
PT 32 (1,630-1,860) 8807 413 3348 540.1 584.2 188
PT 33 (1,660-1,800) 3.838 7584 241 11.8 0.4
PT 34 (1,680-1,720) 9.137 31.47 17.81 428 253 0.3
PT 35 (1.720-1.7501 4138 .24 3134 241 157 0.5
PT 36 (1,750-1,780) - - - 187 187 0.4
FT 37 (1.780-1.8100 - - - 18.7 187 0.4
PT 38 (1.810-1.2401 - - - 18.7 187 0.4
FT 38 (1.540-1.870) - - - 18.7 187 0.4
PT 40 (1,870-1,900) 10,28 - 14.08 [IE) 44 1.1
PT 41 (1,000-1,9301 = 337 194.3 4788 336.0 112
PT 42 (1,030-1,960) - - 3086 8785 8507 220
PT 43 (1.060-2,000) - - - 11176 11176 e

“*Blus color indicates flow zones and gresn color indicates confining units
“**Unzble to sccurately cunve match solution in AQTESOLY.
****Ascurate storativity values cannat be determined from a single well packer test.

Packer

MNo._35 throuah 38 had 3 soecific canaciv

gomifest of drawdowm,
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Lower Floridan Aquifer

Avon Park Permeable Zon

Upper Floridan Aquifer
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5180 vs oD - The Corfindng Usdes

Semi-Confining Unit

Middle Confining Unit 1 Middle Confining Unit 2

-1.5 -0.5 0.5 15
6180 (permil vs VSMOW)

Florida evaporation trend line (Price et al., 2008)

Global Meteoric Water Line

Cl

K

reseantar: n?2a



&80 and &D (permil vs VSMOW)
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> XY Caliper/Garnrna

> Flowrneier
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>Boreshole Compensated Sonic

> Dual-Induction wiin Variaole Density

> Optical Borenole Irmnager
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Cortlnllons

>Uncdergrouncd Injection
Contirol (UIC) perrnit

2 Perrmit allows the lawful option of
disposal of appropriaizly ireaiedl
fluicls via the undergrounc injection
wells, while proteciing Floricda’s
unclergrounc sources of drinking
weaiaers

> APPZ Nlonitoring Well
Construction

Corlng) Progrzinn — 525

~)

2

Y,

Ny
—

j--

—

-
N

U



552 fas

R



)
)

-

¢¢¢¢¢









Yzrzor C)lzillty 2 S oz el

-—



Senezrallzed flydros

—-f‘
(
~—r






Comnlnlolls Corlng Progrzinn — Lo

)



Panel DS
(J 1]

NESESIEoN
IaR

>
1
1



FLORIDA
GULFE CoAST
¥ UNIVERSITY

Gaocnainiczl] Analysis of 210 Continlols Cores Anzlysls b
LO3r] Cora =21 gJ Raflnzmeane of Mainodology

Presenier: Jamie VMlacDonalcd, Ph.D,

Contrioutors: Racheal Roiz, Ju Chou, Richard Molina, Zois Kassis, Sophia
Morsjon, & Rachasl Walcdroo

Floricda Gulf Coast Univarsity, Fort Vlyers, FL



Seoocnzinleanl Anzlysls of 20 Conlnlolls Cors

1000
Recovery events ASR has Hesrn Snowrn to
100 ' - ‘
™, ootentially rr oc‘)JlJ s rnetals frorm
c * | sy 4
S o % ine caroonais roc:k WIEnin
E 10 CI l P “"!‘\f oo
£ oricla’s H(]lw“ft?ir?:).
O T T T e - ¢+ - As-Background ~—= - —#=====-=-
o ™
5 Recharge samples '
©  femme VA = - U-Background ---------=-- Exarnole, As anc U rmoollization
0.1 " clurlr 1g) inree ARS cycle tesis =i
o As(ugl)  ®U (ugh) Rorme Ave, ASR, Aillsoorougn
0.01llllliii!I:Il!l:Illlllllllilillillllillll C/C)l [.y LL ,_\r['(lllr,; ______ r (,:l AOOF;|
Q A A N A O % Q2
S O 4 \ © A\ © ©
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ezl Anzlysls of 2 Colnlolls Cors

Goal: to chernically analyze the core
frorn ASR L&3N io rmd areas of
ootentially nigh retal concenirations
using 2 nhanc helcd X-Ray fluorescerce
(XRF).

Take one analyses svery foot — whnen
0ossiolel

onal analyses on
nterest,

Prasentar: Jamie MacDonalld 51



rlezl Anzlysls of 2 Conlnlolls Cors
X-550 frorm SciAps.

All nancneld XRF operate on rnultiple setiings
to correct for overlaos in slerents.

Soil setiing for trace elements with <10 wi. %.

Mining setting for rmajor elerments — or elements
that occur in higher wit. %.

5 channels operating at different KV and uA to
limit overlao of elements curing detection,

Prasenter: Jamie MacDonald 52
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Szinule Przouzirzilos)

Deoris ancd rust were
leanec off of the corse
urface usin J wire

nga\rl Tt 1:5 the sarme
core “after” cleaning.

Prasenter: Jamie MacDonald 54
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Elernents rmeasurec with Soil setting:

Ni, Zn, Be, Rb, Zr, Nb, Ag, Sn, Sb, Ba, anc

D'nl
al

C

J

Elerments measurec with Mining setting:

Al Si, P, S, K, Ca, Min, Mg, anc Fe

s

Prasentar: Jamie MacDonald 55
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y=09681x+0.3088 .

mmmmmmm
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y =0.6628x + 0.6479 .

Q
L
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Run

F)

As
4
2 | y=09988x+8E05
3
Run 1
Ca
50
45
a0 2007
x -
0 e
x
0
15
10
5
0
EEEEEEEE
Run1
v
00035
0003
0.0025
vy = 1.0068x% - 0.0001 &
0002
0.0015
001 s
0.0008 '_‘.-""
0

0 00005 0.001 00015 0.002 00025 0.003 0.0035

Run 1

9 sarples from core LE3N were sach
analyzec twice — i.e., run l ancd run 2,

This was to test fortne ao

nancheld XRF to cduplicats

b ‘
b
Q
e 1 ¥
o
hﬂ“
e
@

Slopes range frorm 0.66 for S to 1.5 for

Mo,

Icdeal slooe should be 1,

f’v S ﬂ‘l:v 1 ‘\ﬁ ?Ffﬁ

MacDonald 56



Table: Correlation coefficient of select elements using

handheld XRF

=

L—

Number of samples Correlation
Element g
analyzed* coefficient (r)

Al 5 0.989421
As 4 0.999998
Ca 7 0.940640
Hg 9 0.986544
Mg 7 0.971302
Mo 5 0.995687
Ni 4 0.978713
S 7 0.945692
Si 7 0.999729
Sr 8 0.999969
Ti 9 0.991525
V 9 0.990723

*one sample was only run using Soil setting.

) core LOIN
// scl twice —

This was to tesi forine
201lity of tne nancnelc
to cduplicatie an amaly%m

Precision was f*orm?:s'i‘%r”rly
nign as all e—l%’rrmr}'i‘% Neave e
corre

r*w ~

atlon coeffic]e

to ‘I,

reserter, Jaine WeacVohnE



Dzitzl Jiteg iy Tzt

<<<<<<< Four stancdards were run as Knowns io also test the orecision ancd

ccouracy of the instrurneni.

@p

L/‘
N
o)

All elerment weres withir o Of the stancard known values except Ag,
Ccl, Mg, and P, wr]‘c; ne gl@d correciions basec on the stancards.

To correct these elements a linsar ecuation Y =1, where Y is known
value ancl X is the measurecl value, The correction factor, T, was
generatec oy civicding the known stanclarcd value oy the instrurment
measurec value for the stancarcd (f = Y/x).

Exampls for silver (Ag) = Y/x=1.04/35= 0,0297

Prasentar: Jamie MacDonald 58
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Core Depth (ft)

1559 Anzlysss of Cors LEZ

Aluminum (%) Iron (%) Titanium (ppm)
10” 10™ 10° 10" 10° 10" 10° 10°

500 +— 500 500 -
750 - 750 750 -
1,000 — 1,000 — 1,000 -
J 5 E .
] < - |
i "6_ "5_ i
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] @ v |
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Organic-ricn Layers Between 956 & 198

1607 ft. depth 1795.5 ft. depth 1917.58 ft. depth
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layers than the average for

these elermnents in the entire
core.

Q
¢
©o

o
(8]

C
" lon

Presenter: Jamie MacDonald
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Occurs arouncd ‘1466 foot cdeoth, Dlsruo jon of
siratigrapny. Elevated Si, S, Sr, Al, P, anc Vo.

Presenter: Jamie MacDonald 72



“Ezirly” Coneluslons

I to rapicdly and accuratiely analyze hundrecds of
es from the ASR orojeci,

Vletal concantrations can oz identifiac v 'i; 1]‘ nthe opoiential zones for ASR ai
site L3N, For exarmole, rnost metals are nigner at the too of the APPZ,

Additionally, other important inforrnation can be revealecd with the
geochnemisiry. Such as facies changes, vossiole composition of clays, ancd
]
areas of nigh sulfate minerals,

Aigh organic content layers should be avoicec,

Prasenter: Jamie MacDonaled 72
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Wolls In Morrnorn Lalkko Okoocngono

Preseanter: Victor Flores
Ressarcher ancd Analyst
Contrioutor: Ksvin Cunningharm (Technical Leac
U.S. Gsological Survay, Davis, FL
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"Preliminary Information-Subject to Revision. Not for Citation or Distribution." resenter: Victor Flores
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Vuggy pore space in carbonate rocks

Touching-Vug /\
pore space
Separate-Vug
pore space

Bedding Cavernous IChHOIogic Fracture

Vug

Natural
Fractures

Extension (2 rock masses pulled apart)

Vug
Shear (2 rock masses slide past each othel Porosity

Tension (produced in response to minimum

Natural
Fracture

Pedogenic breccia

Stylolites
I|::e°::in| Induced
Others..... 3 Fracture




"Preliminary Information-Subject to Revision. Not for Citation or Distribution."
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Common Characteristics of Common Characteristics of
Induced Fractures Natural Fractures

"Preliminary Information-Subject to Revision. Not for Citation or Distribution."

Prasenter: Victor Flores
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"Preliminary Information-Subject to Revision. Not for Citation or Distribution." Presenter: Victor Flores 84
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Florida Transfer Fault » / Q\\

Lake Okeechobee

Erlich & Pindell (2020)
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Assuming left-lateral

transform fault

parallel to Florida
Transfer Fault at
basement
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Sroving 1lztlve 2lofllins o 2 usrlmerrzl Solllmns




Sloclogglng Erusrlimeizl 5 /s
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bubble trap / T Packed experimental col

Peristaltic pump
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re nas been reirisved from tne firs

ne solid core nas neen sitaovilized and is in storage,
1e

core seciion for crushing is currently being orocessed.,

Al laboratory systems are set up and trial experiments nave peen
concductad for optirnization,

~ Example: Biofilrmn developmeant assay
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ANejUlizr Jiorage And Haocovary (AIR)
Troagmant Taennology Proofoi-Conez ot Tasil
Yoelziza
Prassntar: Flsatn Winiz, PE
Staniee Ine

Contributars: Monint Namacds, L Sisfani Harrison, PE
Mlagpain Patiarson, El; Misnasl Prigs, PE



> Proof of Concept Tesiing
> Perforrmance sSurnrnary

s Media Filtration -+ UV

s Vlernorans Filiration
> Backwash and Solids
>»Non=-Econornic Evaluation

> Racovearacl Watar
Consicearations

>Scheclule
>Next Steos

OYezryls

by



FOC Tzl

> Proof-of-Concept testing was intencdecd to test and
dernonsitraie irsairnent sysierns that can procduce water
suitaole for acuifer recharge, per Rule §2-520.4°10(°1),
FA.C,, including:

s coliforrmn rermoval to 4 CFU/M00 L, anc

12S88SS 'ooi:gnticl for rermnoval of color and dissolvec organic
carbon (DOC),



POC Tosiing

>Test up to two (2) coagulants

>Test rnernbrane filiration inclucling two (2) cerarnic ancl two (2)
oolyrmeric rnernoraness

> Test dual-rneclia filiration as pretreairment to UV,

>Evaluate the aoility of pressurized UV reactor technology to rmeet
cdisinfeciion criieria

> Characterize backwashn waste frorm oilot operation Tor
cdewateravility analysis



Membrane | |Membrane} |Membrane
System 2 || System 3

Backwash
System 4 Treatment

Media/UV
System

\ Membrane
System 1

Strainer
Treated Water Ex?tmg raw




>Nlemoraness:

Feorioriznecs SUiinzs )

s Vlicrofiltration/ultrafiliration (MF/Jr, ALT 2A)
rernoved coliforrn bacisria by size exclusion
anc rernoved significant arnounts of color with
ihe aid of a coagulani.

.....................................................

s Ceramic mermoranes usec a Jrea;er arnount of
coagulant than polymeric rmernoranes and
would correspondingly produce 2 greater
volurne of solids for rnanagement,

. H]owgvgr, ceramic rmernoraness cdemonsiraiec
the ability to racduce color by 93-95% o
aopro,dmai:@lj 7.5=5 PCU. Cerarmic
mernoranes would meet secondary drinking
water standard for color (15 PCU),

Dy LI



Peoriorinznecs SUininzs

>Nlembranes, cont:

) r)C)ijr]Hf'lC‘ mernoranes recduced color by 50-53% to
aporoxirnatiely 50 PCU, whnich would noti rneei the
secondary drinking water stancard for color,

> Nleaclia Filtration =+ UV:

s Mecdlia filtration prior to UV nelos wiith solicds and
turoiclity recduction but was unable to reduce color
to rneet seconcdary drinking water stanclards andl
woulc racuire a watier cuality criteria exernoption.

= UV iregatment (Alisrnative 1A/B) does not rely on
chernicals for disinfecition. Howsver, high color
surface water (and coincident low UVT) recjuires
significant doses UV lignht to rernove coliform
bacteria.



> Nlaclia filtars clic not rermove
10100 X srnaller than could e ¢

>Alurmninurn in
meclia filter
affluent was 80%
of coagulant
dose,

>This represanis
whnat would be
oassed
cdlownsitraarm for
storags,

Porforinzroe-

c)ag

Y=




TristzEbe st Medlz Fllirerlos)

> Nlecdia filiration will not rermove DOC ancd would recjuire a
Waier Quality Criteria Exernption for Color,

~

> Low filtration rate for rneclia filters translates to

el
facility footorint. Backwasn poncds recuire sign

g
g

g;u gqb

-ﬂ
a
F
Ific

>Even at low filtration rats, meclia filters minimally recuce
turobiclity/solids, resulting in hign UV dose recjuirerner

> UV can reliaoly disinfect out recuires up to a 30 mJ cose
cIurlnq poor water cuality evenis (as oppo'Sgcl to 271 mdJ cdosecl
at KRASR praviously)

LI
i,

> Clegan water sourcse scrongJ/ recomrmencdecd for backwasning,
out utility water may not oe avai | 1ole from OUA.,



r ~ pn 7 ' y —_ y = '~ 7 o \ J ~ ! I ' ' ~ ~
FPeariorinzinces: Cerarmle YWernourziness
NANOSTONE TRIAL
Success Criteria 1 2 3 | 4|
. 4.3 8.4
Runtime >12 days (equipment issues) (equipment issues)
: <50% decline in specific
Fouling flux (30d extrapolation) N/A NIA
Hfg:?ywater 95th %ile <0.100 NTU N/A N/A
I;‘;?;?:q water <4 CFU/100mL N/A N/A
>80% recovery of clean
CIP recovery membrane specific flux NIA NIA
> After 2 shaky start, Nenostone’s nominal flowrate was not sustainable curing
Trial 4, though the cause is uncdeisrminecd (2.9. equiprnent vs. fouling).
AQUA AEROBIC TRIAL
Success Criteria 1 2 3 4
. 10.6 i
Runtime >12 days i(SeS?JLEJ;s)ment
L i 56% decline
. <50% decline in specific .
Fouling flux (30d extrapolation) N/A (C?:S’gulgzn:udbeig\é?ry
L’i?é?g Water | 95th gsile <0.100 NTU N/A
Treated water Treated water <4
coliform CFU/100mL N/A
>80% recovery of clean
CIP recovery membrane specific flux N/A
> Acqua Asrooic hacd very sustainable operations ihroughoutine POC test,

inclucling Trial 4,



Feriorinznce: Polymeric einourzines

FILMTEC TRIAL
Success Criteria 1 2 3 4
10.7 (fouling
Runtime >12 days shutdown, reduced
coagulant)
0, I 0, 1
. <50% decline in specific 100% decline 94@ decline
Fouling flux (30d extrapolation) N/A (coagulant dose too (maintenance
P high) chemicals insufficient)
Treated water .
0, <0.
urbidity 95th Yile <0.100 NTU N/A
Treated water Treated water <4
coliform CFU/100mL NIA
>80% recovery of clean
CIP recovery membrane specific flux NIA

Q
Q5
7
=
<
@
lﬂ
@
e

©
=
=
=
N -
@
o

~ ..- ~ ) ~r -
> FilmTec had very sustainable operations cluring Trizal 4, once chemi
SUEZ TRIAL
Success Criteria 1 2 3 4
6.4
Runtime >12 days (coagulant pump not
delivering)
. <50% decline in specific N/A
Fouling flux (30d extrapolation) (data not recorded) N/A
Treated water . N/A
0,
turbidity 95th %ile <0.100 NTU (data not recorded) N/A
Treated water Treated water <4 . .
coliform CEU/100mL N/A persistent coliform
>80% recovery of clean N/A
CIP recovery membrane specific flux (data not recorded) N/A

> Suez had persistent hlgh coliform ihrougnout Trial 4, despite many attermnopts to chlorinate
gic, @parauons were otherwise

ine s

sample tap, Mmemorans housing, pioing,

e very sieacly.
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Trezitac Yerrar

>Warter cuality surnrnary

% REDUCTION
ANALYTE UNITS RAW | MEDIAFILTER / UV | NANOSTONE | FILMTEC |AQUA AEROBIC SUEZ
Color PCU 100 4% 95% 53% 93% 50%
DOC mg/L 18.7 11% 66% 22% 59% 20%
Total Phosphorus| mg N/L | 0.0705 26% 93% 86% 93% 86%
Total Nitrogen mg P/L 1.25 12% 54% 26% 50% 27%
Aluminum ug/L 67.5 43% 92% 0% 91% 78%

green results indicate
favorable treatment
(greater removal than

red results)

RAW

FILTER
MEDIA/UV

NANOSTONE

FILMTEC

AQUA AEROBIC

SUEZ




Trezicod Ylzirey Ozl 2 Process

> Primary drinking weater stancar
trains”

*Disinfection stancdards were not et for Susz during exiencled irial #4

>Secondary
Stanclarcds were
met 0/ cerarmic
rn@m or mg
> r AQUA
Nanostonea




PrlosiyEisr) Sollds

CL’

> Lac )or?u:or/ analysis quani:iﬂe cl i
sach irsairnent process

solics rernaining in the ireated effluent of

urn of: DOC

)

>Nlaxirnurmn cdry solicds orocuction frorn sach process is ihe s
rernoved, TSS removchJ and coagulant = siclclel.

solicls orocluction

)

> rligher doses of coaqgulant yisld greaisr

green results indicate
lower solids removed
than red results



SricywWasn Sollds And i lUlfsr Heonzirs

>Waier frorn POC iesting was NOT used to recharges ine acuifer,

> rlowever, 'tne cl]fferen ce neiween solids in the raw water anc solids in the
oackwash strearn gives us the armount of solicds in the recnarge water,

@

>rligher solids in recnarge water to the Aquifer indicate 2 nianer potential for

-~

fouling (or rmore frecuent need for rnaintenance acicization)

red results indicate
greater solids in
recharge water than
green results



M ernorzr =

>Nlemorane solicds contant ai

> Polyrmeric mermorane B8YY dic
not seitle

> Additional coagulant dosed to
BV to thicken solids, basead on
jar testing

>Thickenead samples seni
offsite for [aboratory
cdewataraoility analysis



Mermorzanes Sxici yyz1sr) 2 Sollcds

>Samples were seni to Andritz lavoratory for a Centrifu
Iew:l;erlru svaluation with the following oopjeciives:

~
\s7

(a)

s Analyze the ohysical properiies of ine slucge sarnples recelved
s Conduct a polyrner evaluation wiin the slucge sarmople received

= Concuct Cenirifuges spin-cown testing

EPA Methods: *1684, **160.2

>2% solids is the target concentration for centrifuge cl@\/vﬂ rmg



-

Conclusions: Mermorzines Pllrirsrlor

> Coliforrn was reliaoly rernovecd without aclditional
cdisinfection tecnnology.

> Excellent rermnoval of solids anc turoiclity resulis in greater
solids conient in oackwasn,

> Operations are sensitive to coagulant cose
> Pararneters vary significantly oy vencor:

s Mlemorane lite

* Chemical use

@ Settleanility and dewateraoility of oackwash waste
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Hlow do treatrnent tecnnologies cormpare?

vl



- — | |
Fracllity FPooror:

ALT 1A/B ALT 2A ALT 2A ALT 2A ALT 2A
PROCESS/AREA DESCRIPTION | Cranular Media M1, M2, M3, M4,

AR, Nanostone Filmtec Aqua Suez

UV Vessel Aerobic
Raw Water Pump Station 3,400 3,400 3,400 3,400 3,400
Hydroburst Mechanical Room 500 500 500 500 500
Strainers & Access Way for Pumps 3,000 3,400 3,400 3,400 3,400
Pressure Media Filters 26,000 N/A N/A N/A N/A
UV Disinfection 8,500
MF/UF membrane N/A 54,000 20,000 37,000 40,000
Ground Storage Tank 8,100 N/A N/A N/A N/A
Floc/Sedimentation Basin N/A 2,600 N/A N/A 4,500
2nd Stage Membranes N/A N/A 7,400 9,700 N/A
Settling Pond or Gravity Thickening 12,200 10,052 N/A N/A 7,297
Sludge Holding Tank N/A 5,655 4,000 5,600 3,927
Solids Dewatering N/A 2,023 1,550 1,550 1,550
Polymer N/A 1,350 1,489 1,205 1,350
Coagulation N/A 1,549 990 1,600 1,067
Hypochlorite N/A 1,063 215 1,174 461
Sulfuric Acid N/A N/A 373 1,180 N/A
Hydrochloric Acid N/A 879 N/A N/A 357
Citric Acid N/A N/A 373 500 369
Sodium Hydroxide (Caustic) N/A 360 360 360 248
Sodium Metabisulfite (SMBS) N/A - - - -
Process Area Subtotal 69,700 86,800 44,100 67,200 68,400
Overall Site Total 195,000 200,000 150,000 165,000 175,000
Total Area, Ac 4.5 4.6 3.4 3.8 4.0

=

SOEIMTLE,



o2 oconoinle Socorlig
- ) «d - - ‘ -~ ) P . . . o~ e -
signiing of caiegories vasec on previous siucly
(ag ﬁ ~ -~ - -~ Y 1 ~ P~ Y (ag -~ ~ ‘-l\ ' 1 -'. -~ Y 1 ~
cs rernoval, operational iclerations ancd reliaoility carriecl
SN welgnunJ
ALT 1A/B ALT 2A ALT 2A ALT 2A ALT 2A
Non-Economic Criteria Weighting Graqular_Medla M1, M2, M3, Aqua
Filtration, : , M4, Suez
Nanostone Filmtec Aerobic
UV Vessel
Color/Organics Removal 15 0 15 6 15 6
Waste Disposal 5 5 2 0 2 3
Operational Considerations 25 20 16 15 18 15
Staffing Requirements 5 5 3 3 3 3
Minimal Risk for Aquifer Plugging 10 0 10 4 10 4
Process Reliability 20 6 14 15 16 12
Environmental, Health and Safety 10 10 8 5 7 5
Constructability 10 9 5 7 8 5
Footprint 10 6 6 8 7 7
Subtotal 110 61 79 63 86 60
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RECOYERED YWAT=H
COMSID=ERATIONS

rlow do we handle potential arsenic issu

@

~
o

K,j

during recovery?



Hocoyerze YWerresry Conslodarzrilorns

>During cycle iesiing at ;(f\%,-\Sn{, Arsenic was oresent in
recoveread water., Arsenic was 7xXthe MICL during cycle -l

> Based on datia from ine 20713 CERP repori, this siiuation appears to e
snori-terrn (_cemrmsglomru) in nature rainer than long-term,

> Characieristics of POC
itreatecd waier
(conductiivity, ORP) are
sirnilar to that of
Kissimrmeea River surface
watar, and sirnilar to that
usec for KRASR testing.

33 YW 7



>During previous KRASR tesiing, a “first flush” of recovered
watier was dirscted to a reteniion poncl.
> For full-scale facilities, alloc a nJ large areas of land for

J
reteniion poncds to acdcdress a shori-terrm issue coes not apoes|
procluvuvg]

= A regulatory aporoach io addressing Arsenic in recoverad water could

involve estaoblishing a mixing zone, and could be discussed further with
FDEP
1 a

>rlowever, if inere is a desire to ireat and re e Arsenic clur]ng
cycle testing, memoranes could be used i:) a omohsn tnis.
= With oiping and socliurm n/'oocnlorug] recoverscd water could be oxiclized

from Arsenite (l1l) to Arsenate (V), orecipitated, coagulatecd ancd rermnovec
using rnicro or ulirafiliration memoranes



~2 | - - L= ~) L,
Scrnzdils - Poc Teztlig fleuor:
>SFWNID & USACE review crafi repori: 5/27/22 - 6/2°1/22

> Concepiual Discipline Design: 4/27/22 — 6/23/22,

>Final repori: 7/20/22 TRB rnid-August,



~a

1l Sraus

\ 74
D

evelop concepiual ¢ Ies ign crawings oasesc on an
apparent preferred tecnnology.

loo VMICASES detailed cost estirnais for USACE

inal Proof-of-Conceot repori / TRB

\/
@

SATAS

@

\/

iirnent technology orocurement / pre-selection

pa

\/

Tre

\4

acility ore-cdesign (surveay, gesoisch investigation)
>Design overall facility arouncd ore-selectecd technology



el Disus - Tacnnology Proslirsinsiis

> Equiprnent Preselection RFP package
> Cornpetitive Solicitation
> Evaluaiion

District develop & submit Gov Board Agenda Item 4wks Wed11/9/22 Tuel2/6/22 323
Gov Board Approval » Odays Thul2/8/22 Thul2/8/22 SFWND * 12/
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NS Beolog

> Original ERA cornpletsd
in 20715 as part of the
ASR Regional Stucly
> Utilized cdata frorm 2
ASR Piloi Facilities
s Kissirmmes River ASR
(KRASR)
= Hillsoorough ASR (FIASR)

]

=%
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>ASR ERA Conclusions
2 Low likelinhoocd of risk to Lake
Okeeschobes and ine Everglac

> Hlighest - Larval fish cue io
imopingerneni/entrainrnenti

> Low — rlg meinylation

- Lirnited toxicity

> Minimal bioconceaniration
»= ASR systiems snould be

constructac wneare sufficient
clilution can ocour

@®
h

-



NS Beologloz] Plsi L3
>Comments raceiveacd frorm NRC anc PRP

2 Look at longer storage tirnes and larger
rscovery volurnes

@ Toxicity testing with acjustrnents to water
oararneiers,

A

s Look ait effects of nardness adjusirmnenis,
a Aclditional in sity oioaccurnulation stuclies,

* More cuaniitative risk assessmeni,
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NDR BEocolodlezl] Plsi Ass2ssineiy: Pt Fory e

>Puolic process with Scoping SFWMD &
fr Lll'ﬂpli‘r) stakenolcders Memorandum June Contractors
2021
s Mlany different approaches USCOE
for analyses and data needs el
) . . ASR ERA Working USGS
@ Responsive io siakenolders, Group WG
out as efficient and cosi- EIU
gffective as possiole UE

2 Utilize cormnments frormn NRC
ancl PRP

Development of ASR ERA Work Plan
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NDR BEocolodlezl] Plsi Ass2ssineiy: Pt Fory e

Development of ASR ERA
Work Plan

Build from 2015

ASR ERA

Chemical

Stressors Use USEPA Quantitative Use
Guidance of 2015 Data

Physical Stressors



NS BEocoludlezl] fsx

> RISK-E a%d}\nalysi\s of
ristorical ASR ERA Dzrial
s Quantitaiive Analysis of
20715 Darta
» Bloconceniration,
- Acqquatic-Feeacding Wildlife
> Fish and NMussels

» Causal Analysis of Toxicity
Testing

/ ~—,— A~ — = ~ '~ -
X:J:)d:):)_(ﬂjﬂ

(-
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AND Boologlozl flsi Asses3isi0n Pl Fory/Er

Birds
Aquatic Feeding (
[ wildlife | Mammals
Bioconcentration ] Reptiles
Data
Fish
Using 2015 Data to Fill Data Toxic Effects )
Gaps Invertebrates
s Causative
Toxicity Data [ i,







> Ac|u

V]

rllztoriczl O

Ay

tic-Deozanclent Wildlife

10 birel species

> 2 marnrnals

D

1 repiiles

s Screening-Leave]

)

D

Vlsxdmurn conceantrations

@
)

No effeci toxicity reference values
used,

Radiological exposure screzned
using USDOE Leavel I Bioia
Conceniraiion Guicdelines

HO = Bxposure; ;) TRY



>No AQs >
2 Likelinoocl of risk very low

Ra-220 anc Ra-228 < Level
BQGS

s Focus Wildlife ERA on
oioaccurnulative rmetals.



a Vlax concenirations ancl no
affect TRVs

2 Risks to fisnh da minirnis.

a Saveral rnatals nad FQs >l for
musseals.

> Alurninurn (upsirearn ancl
cdownsirearm)

- Manganese (all samples exceaacded)
> NMolyodenurn (upstrearm anc
downsirzarn)
> Very low potential for risk to
mussels and fish.

Should continua to e monitorac in
future stucdiss,
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+ Compars ic oenchrnarks (WQ3)
G

anc toxicri

- Limited overlap of toxicity in sample ancd exceecdanc
WQB (4 of §0 tesis),

- Data did not suppori toxicity oasec on watier cuality
oarareiers alone,

of

@

- Recormmencd paired waier analyses ancd toxicity iests
for new data



ARSI =

q_rq

\ ~ ~ 1 r ~) | '. ". -~
/DS‘VS‘IO]O[“S‘“[ Of SJ STEP 1: Screening Level
F . Problem Formulation
cornoprenensive ) . : oy Evauaion
E R /\J \ \] ) J@ I PR Compile STEP 2: Screening Level Working Group
v o _/ O.rl( S! “ Existing Data . Exposure Estimation Coordination on
\ J Risk Calculation Completion of ASR
s !
Dgﬁ '] 3 3 9”] C)I S ] 8 4 - N STEP 3: Baseline Problem Formulation ERA Work Plan
ata
\_/\/O_r](l _r] g G _rO ]C CO"eCtion Toxicity Evaluation
(& *
‘ a Assessment Ecological Conceptual
1 Sitsp-wise process endooin
to ouild the Work Risk Questions
Plan with input frorm STEP 4: Study Design
. . , . Lines of evidence
S[El keh OI CI @rbs: . Measurement endpoints
Work Plan and sampling plans
- ] n G C)I',O C)!'Eli,' S 2 @2 ‘l STEP 5: Verification of Sampling Design
-~ -~ \ S ~ S
elfn dl/S eS STEP 6: Site Investigation and Data Analysis
e TR TR T Working
| .Cfurr@n EI Yy beginning STEP 7: Risk Characterization Group Review
ine orooblem
forrmulation siep, STEP 8: Risk Management
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comnlatinag tha CRDA (2N022)

: Joe Allen
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> Updaied
Evok@ﬁ*al
Concepiual Sit
Moclel

(12

> Physio-
chernical,
EXQOsLUre
oaihways

= Ganeric
recapior
grouos (will
oz finalizad in
meating #2)

Stressor Category

Stressor/Release
Mechanism

Stressor

Exposure
Route

Pnfnnfla!l\l

Complete
Exposure
Pathwavs

IR AN

]

j"‘

Regional ASR Implementation

Physical
Stressors

ASR Discharge

I
v

Localized and
Regional
Changes to
Water Quality
(DO, pH, TDS,
etc.)

Y

Direct Exposure
to Released
Water

|

—
\ v
Gr? un_dwater ASR Discharge
Recharge
|
v ‘
Localized Localized and
Pumping Regional
Operations to Changes to
Store Water in Water
ASR Wells Temperature
| ‘
e Direct Exposure
Interaction with
Intake to Released
R Water
iviechanism
: ‘
Patential
Effects to Fish
Impingement and Non-Fish
and Entrainment Populations
of | | Tamnaratura

Ichthvoplankton

T,
e
Dependent
Wildlife
Populations

Potential
Effects to Fish
and Non-Fish

Anuaﬂr

Populations

Chemical
Stressors

4

Yorie Plzin Dezyzlovims

ASR Discharge

I
v
Localized and
Regionai
Effects on
Water Quality
|
+ ]
= \ 4
Direct Exposure Food Web
(Contact with Exposure via
or ingestion of Bioconcentration
water) and/or
Bioaccumulation
|
v ¥ l
Potential
Effects to Fish Ingestion of
i Non-Fisi Curiare \iat Exposure via Food
e oS Surtace Water Ingestion to Fish
Populations by Fish and § stion to Fi
Due to Direct Wildlife ::_'1':’:::’::’
Contact with Populations ropuiations
Surface Water
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> Goals of the ASR ERA Work Plan

Expand/lmoprove ERA
Incorporate comrnenis on 20715 ERA
Consensus frorn Working Groug
Regknmﬂapoﬁ;abnﬁy
» First ASR Well Clusier (C-38)
> Vicinity of ihe cllscnarge point
- Poizniial risks also assessead regionally

» Results should be scalaple to future ASR Well
Clusters

Similar Conditions/Sirnilar Risk
> Focus on unicue atiriouies (if any) at fuiure sites

SRR f
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A Moolle Lagoracory

Praesentsr: Jennifer Matnia
Senior Biologist
Environmeantal Consulting and Technology, Inc,






Pro=-Ouszrziclonzl Seldlzs

>QA/QC >Secdimenis
> General Data Collection >Aoole Snails
>Survey Areas >NMussels

>Survey Initiation and Tirning > Fish and lehthyoplankion
> Watar Quality
> Perionyion

>Subrmergad Aquaiic
Vegetiation

> Bentnic Vlacroinvarieorates




Pro=-Ouszrziclonzl Seldlzs

>QA/QC
2 Survey Sopecific Work Plans
= Follow Prograrmrmaiic Quality Assurance Plan (PQAP)
= FDEP SOP or SFWNID specific, where aporooriais



FPro-Ousrzrdlonzl Seldles

- @

> General Data Collaection
a Datia will o2 colleciac io s

> Daia logs
|

@

k—

Ippori the surveys arnc provide vack up for pe
> Field notebooks

> SOPs

> Meinods

» Data Forms

- Calibration logs (YS] Pro DSS, Hach Chlorine Test Kit CN-70)
= Each collzction will incluce recorcd of:

In-situ water uality

- Ternperature (air and water)

- Weather (wind cirection, wind speead, cloud cover, precipitation)
= Scigntific Collecior’s Perrmit

er review



Pre-Ovuszracdlonz] Sildles

> Nlonitoring Sties

Study Area



Pro=-Ouszrziclonzl Seldlzs

clul

a2 Serni-annusal
rminirnurn frecuency

>Schne

(’L’
@

Focused Srlmolmg
curing peak growing
seas On/'so(uwmng
SEETelg



Pro=-Ouszrziclonzl Seldlzs

>Water Quality

2= SFWNID current waier cuality orograrn is exiensive

[

No separate water cuality siucy for ASR ERA proposed

[

Water quality will oe collected in parallel with each stucly descrived next o
cnaracierize water at tirne SrlmC)Ilr]J

[

Analyzead for rneials and nuirients in laooratory
QA/QC sample collections will follow DEP-SOP FS 21100 ancd PQAP

Field rmeasuremeants

L

[



FPro-Ousrzrdlonzl Seldles

>Peripnyton

s FIU Instituie of Environment Peripnyton Analysis
Laooratory

2 Fleld S SIIrveyS
- Epipnytic evaluaisd using peripnytorneisrs
> Vletapnyton graos

= Data Analysis

- Taxonormy, cell density, abuncdance, asnh-free dry rmass,
chloroonyll-a

Shannon-Weiner civersity index, taxa richness, evenness

Cheamical and nutrient analysis (descriptive statistics)



Pre-Ovuszratlornz]

Submerged Aquatic Vegetation (SAV)
Canals are poor habitat

Lake Okeechobee heavily studied

Field Studies
Desktop Assessment

Reconnaissance Surveys
Mapping and Characterization Field Surveys
Data Analysis

Frequency of occurrence, density, abundance
Statistical analyses

SAV grid (SFWMD 2008)



> rlesier-Der lrI/ oer FDEP SOP FS-7430

> 28-day deployrneni

» Deployed concurrent with periphyiorneiers
= Data Analysis

- Taxonormny

> Taxa richness, Shannon-Weiner Diversity, Pielou’s evenness, EPT
» Statistical analyses



Pro=-Ouszrziclonzl Seldlzs

>Seacdimeant

2 Field sarpling
Tt

- Sediment cores oroposecd, wiin ponar dreclge as
coniingency

Jraos per sarnple siation

(1,’

ree

e

- Sedirmnent deptih, water colurnn deoth, water cuality

= Data Analysis

- NMletals, nuirients, orl, grain size, water conient, ash
conient

- Statistical Analyses



>Aoole Snails
2 Important relationsnio to snail
2 Fisld surveys
> Tissue colleciion
> Subrnitied initact to [aboraiory
a Daia analysis
» Metals analysis
> Statistical analysis




Pro-Ouszrzrslonzll

)]

~

Srllclles

Icl 5LH‘VH/5
Native Florida rnussels (Elliotio jayanis)
targeied

nussels per sarnole station

Snhucked orior to shipping

2 Data Analysis

)

Tissues analyzed for metals
Statistical analysis

vYuil i) « Al

er Mat
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1 Deskiop Assessrnent

®

2 Figld Surveys
» Canal focused

‘ I§h Cornrnunity
naracterization

hl‘U@

)

ish Tissue Colleciion

> Three troonic
lavels/fzading guilds
(i.e., blusgill, crapois,
and largermouth bass)

- Analyzead for meials




[guunt

Pro=-Ouszrziclonzl Seldlzs

>lentnyoplankion
1 Entrainable size organisrms
a Field Surveys
> Plankton tows

> 0.3-rnrn rmeshn plankton net with * L
cocl end

- Target spawning period of local fish
(March to June)
- Thnree depins
) @u(lhmuv@ Assessrnent of nursery
naoitats along snorsline
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» Taxa ricnness, Snannon-YWeiner cdiversity incex, Piglou’

» Caich-per-unii-effort (CPUE)
- Metals tissue concenirations
» Descriptive siaiistics

- ANOSIVI

> Ordination diagrarns
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> Data Va
clfzl [Vizl |erneni
nagernent anc Reporiin
& 9

- Bj-'fng )
ntnly progre

f -

2 Survey specific
ecific annual reoporis

Aqun(erStorage and Recovery 4 @Orr] (.) ~
gcological Risk Assessment _rg\ JEr]§‘\ PR,
ASRS Ive pre-operational report
cl report for C-338
\/"\_))Qﬁ

DRAFT paseline gcological studies Scope of Work

amber 2020

u-.gunb.‘-”“ _ D(]! ] C)
NT DIS RIC 'rC)\-/I cIecl .’\
cle el &S re
latabases, ArcGlS 20”3 grepns, electronic
J - ‘
=79




> Designed for future on-siie
oioconceaniration siuclies
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Ploconcantrzdon Sellcdles

Q

> Bioconceaniration vs oioaccurnulation

Tast c )rg(lf]])ff]

2 Bluegill (Leoomis macrochirus)-Oszage Farms

(=

s Freshwatier rnussel (Elliotio jayanis)-Lake NMeVleekin

o Pratraatm

)

nt

@

>Water cuality

= Grab samples
a Vletals and nuirients
2 Armnoiznt concitions



Bioconcentration Studies

ASTM method “ Standard Guide for Conducting Bioconcentration
Test with Fishes and Saltwater Bivalve Mollusks, ASTM: E 1002-
94” used as guide

Mobile laboratory
Construction to be completed late 2022
Flow through

2 different water supply options for three different treatments:
Background surface water or recharge (BSW)
Recovered ASR Water (RCV)
50/50 mixture of BSW and RCV (MW)



>Fisn ancl Vi ?rel

\

> Nlonitoring
2 Water quality
2 Mortality
1 Anornzalies
> Tissue Analysis
* NMetals



Sloc o cerrtrerr]

> n-situ Bioaccurnulation
lo

cations, and sarnple st

p')
(fl)

2 Sarnple survey aresas,
2 Vussels
2 Periphyton

s Data analysis follows pre-operational stuclies

@

P

P
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» 7-tlay Ceriodaonnia survival and reprocduction stucly

@®
%
.
)

» 2'l-cday Daofnnia magna survival ancd reproduciion stucy
» 7-tlay faihead minnow embryo-larval survival anc teratogenicity stu
» FETAX (frog emoryo assay)

» 90=nour oannarfin sninear test

(57

96-nour Garioclaonnia tesi

* Recnarge and Recovery
= Multiple cyclas of varying cdurations




>NDPES anc CERP Permits

Additional toxicity testing will likely be recuired as
oart of the NPDES and CERP perrnits for operation of
ine ASR wells.

= Whole Efflusnt Toxicity Testing



>Longer-Terrm cnronic
Toxicity Stucly
2 Fatneacd minnow
(Pimeaonales oromelas)

s evaluaie reprocduction
SUCCeSSs
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AdUlior Storade and Racovary
Prodgraiminanie Quallity Assirance Pl

Prasantar: Staven Elliott
Cnarmist

Stantac



YUz 1z 2z Ozl AesUrancs Projeocn Plzis™
QAPPs descrine HOW projesct elernenis are cone
The EPA has estaolished nasic guicelines for QAPP ceveloprnent

The steos incluce:

s Project Nlanagerment

s Datia Generaiion and Accuisition
= Assessment and Oversigni

= Data Validation and Usability

()]
I
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YWnzre 1o e ¥Progreimninzrsls” S Plzin”

>The ASR PQAP uses a oroader aporoach and tries to address all
anticipaied activiiies

> ndivicuszl] 'orgjgc;i: Work Plans will eliner refe
cletailzcd in the PQAP or will have to orovicde s
variances or itarns not accdrassec in the PQAP,

Ccp
Iﬁ
@
‘—|.1, :
o
@
O
Iﬂ
QO
O

>The PQAP is designecd to be a “living” cdocurnent



YWorie Plzin Daoveloummsis

a
Q

>\Work erlns a

tacl I ress water quality, oiological, and ecolo
claita colleciion and rnana

gernent rmust:

-ﬂ
S_

-

2 Defing projeci scope and purpose
elin

-~
()

@

s Reference standarcdized orocecdures anc guicl S

= Justify design sirateqgy and sampling locaiions
+ Discuss DQOs

» Referance or cdefine scquiornent anc proc;eclures



Crlrarlzl

>USEPA Prirnary and Ssconcdary Drinking Water Stanclards

> Florica VMICLs for cdrinking water ancd CTLs for grounclwater ancl
surface water

> Additional Perrnit pararmeiers



Fleld Dz ullng

>Forms and Logys

> Ecuiornent recuirernents, calioration, decontarmination

/

> Quality Conirol Samoles
>Sample Collzction Technicjues

= Grounclwaisr

= Surfacs Water

= Secirment

@ Tissue
> Preservation and Aolding Tirmnes
>Chain of Custocy



Crzinlezl Lzl j2ls

4

> Laboratory Ceriificaiion
> Deteciion and Reporiting Lirniis

/

> Quality Conirol Recjuirermenis
> Reporiing Recuirernents

>Storage Recquirermenis



> Laooratory Data Assessrnent
2 Validation
= Data Usability Surnrnaries
= ADapPT

)



Weall Consrrilorlo

>ASR Well Construciion and Testing
>Continuous Coring

> Posi-Consiruction Purno Tesis

> Consiruction Oversight



rlydrogzologiozl Wonlzoriig

Surface Jeof)r]j\gl cal surveys

> Pathogen inactivation stuclies

> Nutrient recluction stuclies



Soolodlez] Monlzoring

>Nlopile Laob Construciior

> Operational Consicderations

> EcoioxXilogical Testing

> Bioconceniration Siuclies

> Lakes Okescnoose Environrmental Vioce]
> Baseline Ecological Stucdies

> Nlasocosm Stuclies



D=tz Y=inziclernzre

> Storage
> Custocly

A7

>Security
> Access

> Arcniving



> Fleld Auclits
2 FDEP Audlit Checklisis

> Laooratory Aucliis
> Data Mlanagernent Aucliis
> Correciive Actions

AR



Corolisiorn

>The PQAP is designed to guicle future Work Plans
> A *living” cdocurnent
>Covers:

2 Potential pararmeters and criieria

s Sarnopling

= Analysis

= Well consiruction anc oversignt

= Flyrogeological Mlocdeling

» Ecological Assessment

N
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Aquifer Storage & Recovery:

Direct Recharge:
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. Proposed Site
. ASR Sites(Fotable © Reclaimed @)
. Recharge Sites

()

&



<) ?,8)
—

{

)
-
—

m
;













W281 /11895

lllll

¢

L
—

o

l‘l

et

L2

9]

0



@2

o
@



VE
L

:

o\l

el
-

[284/237855

-'\

w3

&)
)






w
©
(G

ammny Smith

=
=

Tm
-



Ta\

resenter:; Sammy Smith



Gz ormoronology (rlardodn )






resenter: Sammy Smith 210



P2l Discell

”@ORMQU\



PuUolle Corrert
B0 Py g Py



\

o

OVvor tro Mo

Eih)siungiejnthxgszuqd P(oaciad Prograss

<
SN

_/

R

Presenier: Anna Wachnicka, Ph D
Lsad Scientist/ASR Science Plan Project Manager

Contrioutor: Robert Verrasiro, PG and Elizabeth Cansja
South Floricda Water Managsment District, West Palm Beach, FL



Cal Year 2021 Cal Year 2022 Cal Year 2023 Cal Year 2024 Cal Year 2025

Stud
y Jan |Feb|Mar| Apr{May| Jun| Jul |Aug| Sep| Oct [Nov| Dec| lan [Feb|Mar|Apr|May| Jun| Jul [Aug|Sep| Oct | Nov| Dec| Jan |Feb [Mar| Apr|May| Jun| Jul [Aug|Sep| Oct |Nov| Dec Jan |Feb|Mar|Apr|(May| Jun | Jul |Aug|Sep|Oct |Nov| Dec| Jan [Feb|Mar| Apr|May| Jun| Jul |Aug|Sep|Oct |Nov| Dec|

ERA Historic Data Analysis
ERA Work Plan Completion
ASR Programmatic Quality
Assurance Plan

Mobile Lab Design and Bench-|
Scale, Mesocosm and Toxicity
Study Plans

Pre-Operational Monitoring
along C-38 Canal

Periphyton Community
Analysis

OBl logging

Bio-clogging

Fracture Porosity Assessment

Core Geochemical Analyses

Mixing Modeling

Evaluation of Arsenic
Mobilisation

Evaluation of “Buffer Zone”
to Control Sulfate in
Recovered Water

Survey of Radium Occurrence

1
e rYran e ANT ) 73 A AY Y il 785)
DTS, A\ el Ve Cik@



: '+ Goal: Development of scoping document EPA Ecological Rlsk Assessi
Phiase 1% - outlining planning and implementation of >
Rlanning & Sceping - ERA & formulating Subject Matter Expert Problem Formulation

Working Group

%

’ , e Goal: Identify data gaps (what and where is
RHESERZS at risk? What is the hazard of concern?) &
Proalap Fartiltion) develop a Work Plan for completion of the
Quantitative ASR ERA

Exposure Effects
Analysis Analysis

Risk Analysis

; .  Goal: Collect data identified in the ERA
RHCCERSE Work Plan to complete Quantitative ASR [

Dtz Collagiion ERA Risk Characterization J

|

Communicate Risk Results to Risk Manager ]

]
|

'» Goal: Provide a technically defensible

. assessment of ecological risks (local and
regional) from the operation of the planned
ASR wells

] Risk Management ]




Toxicity, bioaccumulation and changes in community structure
studies will be conducted at different temporal and spatial scales

Studies will be designed based on additional modeling (landscape,
hydrological) scenario outcomes

!
Simulation models will use data from the studies (bench-scale, |
mesocosms, field) to predict responses to different spatial and

temporal scales

Petersen et al., 2008



» Consiruciion of mooile, termoperature-controlled lab in 2022

» Lao experirnenis uncer variety of conditions using source,
recoverad and mixecd water in 2023 - 2024

» Bioconceniration Stuclies

At multiole ASR locations (C-38 KRASR first in 2022 — 2024)

» Accumulation of contarninants within tissus of selectad organisms
> Bench-Scale toxicity Testing in 2023

» Laoboratory controllec setting

Study Area

» Chironic tests (Survival, Growtin, Reproduction)

santer: Anna Wachnicka
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iozccurnulation ancd cormnrnunity-

Fﬁ(rnﬁﬂwwmm laﬂdgpamal“VW"%
» Before-After-Control-lrmpact (BAC]) stucly cesigns uncer

~

low flow concditions ancl cduring cliffe rwrzﬁvcoverygveﬂ@d%

\)0)

l-ysar Pre-0perational monitoring (2022 - 2023

2 = J=year Post=0Operational monitoring once cycling begins
(2023 = 2026
,,,,,, Examoles of Plannecd Monitoring: oerionyton, cacec
rﬂu$sﬁhx§rvcrkﬁw?¢eaﬁﬁ%h
Presenter: Anna Wachnicks



» Consiruction of rnesocosrn facility at KRAS 2023 tor
coricluciing oioacelrrn L,/l]?i"fEEC)r | exoerirnents in 202»? - 20235

o

» Exoeriments cesignec in light of the fact that water
rorn ,.....\,3 R c) erations will ve recovered curing clry, low-

o

fiect of changes in water harcdness on soft water Everglacles

Effect of recoverad water on fresnwater cornmunity structuire
and oioaccumulation (2.¢). periphyton, vegetation)

i

Courtesy: WWT

Prasentar: Annag Wacnnicks



» Mocleling Goals
e Suppori SFWNID ASR ogerrmitting

* Suppori ASR Ecological Risk Assessment

 Suppori ASR ouifall cdesign/olending/ore-ireatrnent
and engineering specifications

» Ecological Risk Assessment Supoort
e Evaluate Discharge Scenarios

e Evaluate Blencding Recoverad Water anc River Water

TD\" e

resenter: Anna Wachnicka 220



»Nlineral cormponenis will be “reaciec”
with treaiec surface waiter

» Utilizing core analysis frorm FGS ancd
newly-comoleted wells

»Beanchioo analysis using PAREEQC
version 3.2

Prasenter: Robert Verrastro 221



» Mixing zone moclel will be
cdeveloped to aporoxirmaie sulfaie
concenirations in ine ouoole

» Calibration using cata from KRASR
cycle testing

» Operational strategiss can be

tested to maximize recovery while
minirmizing sulfate

Prasenter: Robert Verrastro
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» Utilizing isotooic lithologic and grouncwatier
cquality claia frorn existing ancd orevious
rmonitoring neiworks

»Nlaos will oe developed io designais areas of

furither evaluation in vicinity of LOWRP

»Will be augmentecd with data from newly
consirucied test wells
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» Each panelisi to prepare @ mernorancdurn — June 30tn

» Chair to compile memos into the 2022 Peer Review Panel

» SFWNMID/USACE to revise the Draft 2022 ASR Scizsnce Plan
Repori = Augusi 30ih
» Resconvens with the Peer Review Panel = sarly Sepismber
» Release Draft Repori for 30-day ouolic review =
micl- September through micd-Octooer
» Finalize Comrment/Response Vatrix and release Final 2022
ASR Scigncea Plan in Novermnber 2022

Prasenter; Elizalbeth Caneja 224
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