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Executive Summary

EELL used/existing GroundwateryMoede! Wit iaa G tiena e iGalieISNG
conductithe atiribution analysis

8 regional and environmental factors were'censiderealanaiinaiviaually
modeled to assess theirindependent:efiects

Each model result:was comparedita the base case
The analysis indicated|that the:mostinfluential factors,were:
CCS salinity = seawater
Climate,
WMD) canal eperations
The least influential/factors were:
l.ocal canals
Seasonal canals
Sea level rise®

* Sea level rise over the past 9 years of most significant change may not have reached an equilibrium at the
current comparison time. Its effect may therefore be underestimated.
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Backgroeund .

Attribution analysis
Factors considered
Analysis andireporiing methodology

Results
Scenario development

Metric (depth-averaged change injarea = 1000 mg/Lt
chlorides west of CCS)

Visual
Conclusion
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DEP Consent Ordern#16:-0241(C0)was entereuinio betwm
and Elorida/Power: & LightiCompany (L) enidunesZ0 2016 ;

Third ©bjective of CO:

EPL te provide mitigation forimpacts related 1o theistonc
operation ofithe Cooling Canal System (CES); includingbutnet
limited to the hypersaline plume and/its influence onine
saltwater; interface (SWI)

Ta achieve this third ebjective (in part), paragraph 23(a) ofithe GO
requires EPL to:

“Complete an analysis, within 2 years from the effective date' of

this Order, with inputifrom the Depariment and other;agencies as

selected by the Department, using the variable densitythree-

dimensional groundwater-model developed under; the Miami:

Dade County Consent Agreement, that seeks to allecate relative

%ontributions ofiether entities of; factors to theimoeyvementofithe
WI
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Factors Considered in/Attribution Analysis= ()= e tfeese=

Operation ofithe’ FRLL Cooling|Canal ' Systemi(EES) e ‘
Sea level rise;

Changes in land use:
[Decadal-scale changes in precipiation recharge;

Construction of: drainage; structures and changesito
drainage praclices;

Construction and operation of,controlled freshwater. canals;

Changes to groundwater; use (changes to the operation
and capacity of-nearby wellfields); and

Management and eperation ofi mining practices west of the
CCS.
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Analysis and Reporting Methodology

[Description| ofi SpECIiic faclofloETaSSESSEd z‘
Base case (calibrated moede!)icondition

Scenario modifications

Metric: Average change in area (frem base Case) o
salinity' > 0.05 (1000 mg/LL Cl) west of the CES oVer,

thickness ofiaquifer:
Visual: Areall view: of saltwater interface. line

Model layer 8, lower: high flow zene

Simulated interface should not be compared to Prinoes
(2016) because of differing monitoring elevations and

intervals
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1. Operation of the FPL Cooling Canal S‘y“éfé'm“ ((’3@*8)”9 o7 orsd

Scenario) 1: CESioperated atiseawatensalinyipisipeies Zm
Replace CCS cellsiofigreaterthan 35 ESUwithrsoiES
Run model; process results

Assesses position|and|arientation of saliwaterninterfaceiiCes
salinity remained/at 35 PSU
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1. Operation of the FPL Cooling Canal S“y“éfé‘rﬁ“ (CCS)=c
... |

Number | Description Average areal | Reduction % Reduction
extent of from Base from Base
saltwater (mi?)

(mi?)

Base 24.10

Limit CCS salinity 21.45 . 11.01%
to 35 PSU
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1. Operation of the FPL Cooling Canal SVéf@fﬁ“ (CCG)re-ce=
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2. Sea Level Rise

Sea-level riselis includediinthase moedel: :‘

Biscayne Bay boundary
Canal and inland boundary adjustments
2.74. inches 1973-2010
2.79inches 2010-2018

Scenario 2: No sea-level rise

Detrend Biscayne Bay boundary heads to account for:no rise;
but apply same seasonal and monthly variability

Adjust CCS stages by same amount te maintain same head
differences with Biscayne Bay as base model

Run model; process results
Assess influence of sea-level rise
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2. Sea Level Rise :
n

Number Description Average areal | Reduction % Reduction
extent of from Base from Base
saltwater (mi?) | (mi?)

Base

No Sea Level
Rise
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n
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Land use chiangelisiinciudedinhasemeudels .
Recharge (precipitation; agricultural irrigation)
Runoffi (Urbanization)

Drainage canals

Scenario 3: No change inland use

Recharge distribution as in 1960's
Runoft distribution as in 1960's

Drainage canals as in 1960's
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Number Description Average areal | Reduction % Reduction
extent of from Base from Base
saltwater (mi?) | (mi?)

Base

No Land Use
Changes

TETRATECH




Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251
FPL Response to NRC RAI No. WR-12

3 - C h a n g es i n La n d U Se L-2018-136 Attachment 53 Enclosure 1 Page 15 of 34

[E] TETRATECH




Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251
FPL Response to NRC RAI No. WR-12

4. Decadal_scale Changes in Climate L-2018-136 Attachment 53 Enclosure 1 Page 16 of 34

Actuall climatic variability/isincludedin baseinode! = !

Precipitation |/ Elras measured/estimatea e i 9662015

Scenario 4: Alternative decadal-scalerchangeinrechiarge

Repeat 1967-1976 precipitation;and/ Elfthrough presert
Determine effects ofirecent (drier) climate

Cumulative Rainfall Deficit (Cum. Rainfall minus Cum. Ref. ET), in

1967 1977 1987 1997 2007
0

5 AR
o o

Cum. Rainfall Deficit (inches)
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E— |
Number Description Average Reduction % Reduction
areal extent | from Base from Base
of saltwater | (mi?)
(mi?)

Base

Decadal-Scale
Change in
Climate
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Controlled freshwaterrcanals arelncludedin base-‘
model:

Progressive addition oficanals withitime
Scenario 5a: Localized|alternate management o1
drainage structures

Higher.dry seasoen heads in canals northwest ofiCES

North, Florida City, and C-103/heads assumed equal to L31-E

Scenario sb: Widespread alternate management of
drainage structures

Set observed maximum seasonal heads in all controlled canals

TETRATECH
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Number | Description Average areal | Reduction % Reduction
extent of from Base from Base
saltwater (mi2?) | (mi?)

0 Base

5A Local canals to
L-31E

5B High seasonal
canal stages

TETRATECH
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Controlled/ freshwater canals arelnciudedimbase s ‘
model:

Progressive addition oficanals withitime

Management praclices represented/as they GCeUrred

Scenario 6: 1960°s canal distribution presentthareugh

2017

L31-E and|other freshwater. canals (built'in/late 1960's and
early 1970's) not included in scenario

Assesses influence of freshwater; canal construction
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Number Description

Base
No WMD canals

Average
areal extent
of saltwater
(mi?)

2410
23.34

Reduction
from Base
(mi?)

% Reduction
from Base
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Changesi o the operation andicapacity Giiearoy, .
wellfields are included in base mode!

Scenario 7a: MunicipallPumping
Eliminate municipal pumping from moedel

Run model, process results

Scenario 7b: Agricultural Pumping

Eliminate agricultural pumping from maodel

Run model, process results
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-

Number | Description Average areal

extent of
saltwater (mi?)

0 Base

TA No municipal
pumping
7B No ag pumping

% Reduction
from Base

Reduction
from Base
(mi?)
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Progressive addition effmimingisinciudeaNTi basez‘
model:

3 mines/quarries

Water; balance based/on recharge /' evapotranspiration
differences (generally an Elrdraft)

Scenario 8:

Eliminate mines: assume natural conditions presentiin
mine footprints

Run model, process results

Assesses influence ofimine presence and/water; use

TETRATECH




8. Management and Operation of Mining Practices Mest.

FPL Response to NRC RAI No. WR-12

of th e C C S L-2018-136 Attachment 53 Enclosure 1 Page 31 of 34

Number | Description Average areal Reduction % Reduction
extent of from Base from Base
saltwater (mi?) (mi2)

Base
No mining
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Attributionianalysis hias been PENGTIEUNTaCEOIEANEE .
with EDEPR requirements

Model was updated to be beliersuited 1o thiS LYPEIG]
analysis

Changesi to areal extent off SVVI:

Attribution Scenario Change in Areal Extent Contribution to Changes in Areal Extent of SWI
Sg mi

0.01

TOTAL

® FPL = Non-FPL
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The analysisiindicated thatthermoesiinnuentia facfo“
WEre:

CCS salinity > seawater:

Climate,

VWMD) canal construction and/operations

Tihe least influential factors were:
Local canals
Seasonal canals

Sea level rise”

Sea level rise over.the past 9 years of maost significant change may not have reached an equilibrium atthe
current comparison time. lts effect may therefore be underestimated.
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