Source: Reference 42.

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 1. Location of Turkey Point Units 6 & 7 and Major Hydrological Features
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L:2011-092 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 2. Industrial Wastewater Facility, the L-31E Canal, and the Card
Sound Canal

Source: Reference 42.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 3. Regional Generalized Hydrostatigraphic Column

Source: Reference 42 (modified from Reference 43)
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 4. Site Hydrostatigraphic Column

Color represents similar composition (carbonate, clastics, and organics).

Source: Reference 42.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 5. Cross Section Location
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Figure 6.

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations
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Figure 7. West-East Cross Section in the Vicinity of the Southern End of the Turkey Point Plant Property
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosurs Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 8. Feasibility Geological Investigation of Potential Plant Site (2006) -
Boring and Stratigraphic Cross Section Locations
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Source: Reference 7
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 9. Feasibility Geological Investigation of Potential Plant Site (2006) - Stratigraphic Cross Section A-A’
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Grot Model Develop

and A

is: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 10. Feasibility Geological Investigation of Potential Plant Site (2006) - Stratigraphic Cross Section B-B'
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 11. Stratigraphic Cross Section from Wells Drilled for Turkey Point Peninsula Aquifer Performance
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
L-2011-082 Enclosure

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 12. Turkey Point Units 6 & 7 Site Investigation Observation Well Location Plan

Source: Reference 42.

N Live Baom
Packing Lot Lines Mabaup Wate Revoront
Fosd Eikge of Pavarrant e
- Poad B of Powrnes. [TT] Sutmissbon Tram e
[ Tk Pot Ut 8 57 Phart Aveo
Feetl
0 125250 500 750 1,000
O Vg Coon U B-FURXOXME RO
D ———— L S— Soun twate Byskore. Sume Bpre Sonds Ean B § M1
o 125 250 e Saver e Armeican Sufum § 43

@ Geatace Videe Flueibicing Well
®  Cbsareaton Vel
Flarst Viad! Uine

Fore Line
Srucure

FPL Turkey Point Units 6 & 7 Project
Rev. 001
Page 77 of 132




Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

1-2011-062 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 13. May 1993 Biscayne Aquifer Potentiometric Surface Map
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Source: Reference 42 (modified from Reference 12)
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Proposed Turkey Point Units 6 and 7

Docket Nos. 52-040 and 52-041

LA 1-082 Enclosuie Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 14. November 1993 Biscayne Aquifer Potentiometric
Surface Map
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 15. Land Use for Southern Florida
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Proposed Turkey Point Units 6 and 7

Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Source: Reference 42

Figure 16. Upper Floridan Aquifer Production Wells for Unit 5
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 17. Numerical Model Domain
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Note: Model domain identified by extents of axes, not extents of image. White portions on right side are where
aerial imagery is not available.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 18. Model Grid and Site Features for the Units 6 & 7 Power Block
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 19. East-West Model Cross Section towards Southern End of the Turkey Point Cooling Canals
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 20. South-North Model Cross Section along Return Canal of Turkey Point Cooling Canals
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 21. Cooling Canals Water Balance

Precipitation Evaporation
2,304 4,079

2Insojouz ¢80-1102-1

L$0-2G pue 010-2S "SON 18300Q
] pue g snun iod Aaxin) pasodoid

Net Blowdown o »
Units > Cooling Canal 2,313 ' Groundwater
1-4 P C.W. System » . Under Biscayne Bay
- " Net Makeup
t + _ 3,351
" 737|Blowdown + Recycled Wastewater
A y 3
Miami-Dade 28 Unit » Upper
City Water 5 ) 1,312 Floridan

Evaporation
603

Note: Units in acre-ft/month
Source: Reference 33

FPL Turkey Point Units 6 & 7 Project
Rev. 001
Page 86 of 132



Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 22. Extent of Freshwater Limestone and Key Largo Limestone in
Model Layer 7
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L+2011-002 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 23. Material Distribution in Biscayne Bay

Note: Blue = Muck. Green = Miami Limestone. Grey = Offshore Sediment.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

£-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 24. Hydraulic Conductivity Anisotropy Values in the Different
Formations

Source: Reference 42 (data from Reference 23 & 24).
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Figure 25. Plan and Cross-Section of Units 6 & 7 Excavations

Groundwater Model Development and Analysis: Units 6 & 7
Bewatering and Radial Collector Well Simulations
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Proposed Turkey Point Units 6 and 7

Docket Nos. 52-040 and 52-041 Groundwater Model Development and Analysis: Units 6 & 7
L-2011-082 Enclosure Dewatering and Radial Collector Well Simulations
Figure 26. Planned Area of Radial Collector Well Cai Relative to Plant Site Area
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 27. Model Calibration — Delineation of Hydraulic Conductivity Zones
in the Key Largo Limestone
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Legend: Dark Red = Key Largo Limestone Southwest. Blue = Key Largo Limestone Northeast.
Green Lines = SFWMD Canals.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

1.-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 28. Model Calibration ~ Layout of Pumping Well and Observation
Well Clusters for Pumping Tests PW-7L and PW-7U

o N

cr.apg CTIABC
1

C7-1DE
P '
GLIARG

4 Pumping Well
§- Observation Woell Cluster

T A ]
0 5 10 15 20
Scato in oot

FPL Turkey Point Units 6 & 7 Project
Rev. 001
Page 93 of 132



Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 29. Grid Refinement in Vicinity of Unit 7 Reactor Footprint
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Note: Black lines represent Unit 7 reactor building and associated structures.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 30. Test Well PW-7L and Related Observation Wells
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Note: Red symbol = pumping well.

23040 23460 23080 23100 23114

Green symbol = observation well. Black line represents eastern edge of Unit 7 reactor building.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 31. Test Well PW-7L: Observed Versus Calculated Drawdowns
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 32. Model Calibration — Pumping and Monitoring Wells Layout for Pumping Test PW-1
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 33. Model Calibration — Finite Difference Grid and Well Layout for Test PW-1
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Note: Blue line = shoreline and radial collector well arms. Red line = CCS outline. Red symbol = pumping well. Green symbol = observation well.
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Figure 34. Test Well PW-1: Observed versus Calculated Drawdowns

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 35. Model Calibration — Finite Difference Grid and Well Layout for Test PW-7U

23d31 23040 23049 23058 23067

Note: Red symbol = pumping well. Green symbol = observation well.
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Figure 36. Test Well PW-7U: Observed versus Calculated Drawdowns

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations
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Proposed Turkey Point Units 6 and 7

Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 37. Simulated Groundwater Contours — Model Layer 1 — Onshore
Muck and Offshore Sand/Sediments and Miami Limestone

£

g
1
En

e

(3

oo

L
#
o

, &"“ﬁw""‘. s e
5000 10000 15000 20000 25000 30000 372000

Legend: Contour interval is 0.2 feet (NAVD 88).
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 38. Simulated Groundwater Contours — Model Layer 3 — Miami
Limestone
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-201+-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 39. Simulated Groundwater Contours — Model Layer 4 — Upper
Higher Flow Zone
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-062 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

|
|
Dewatering and Radial Collector Well Simulations

Figure 40. Simulated Groundwater Contours — Model Layer 5 — Key Largo
Limestone
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 41. Simulated Groundwater Contours — Model Layer 7 — Freshwater
Limestone
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

12011062 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 42. Simulated Groundwater Contours — Model Layer 9 — Fort
Thompson Formation

Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 43. Simulated Groundwater Contours — Model Layer 10 — Lower
Higher Flow Zone
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclasare Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 44. Simulated Groundwater Contours — Model Layer 14 — Tamiami
Formation
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Legend: Contour interval is 0.2 feet (NAVD 88)
Note: Light yellow portion in top right is where aerial imagery is not available.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 45. Existing Cooling Canals Water Balance — Comparison with Groundwater Model
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Note: Values in acre-ft/month.

Top value is plant at full capacity from surface water model (Reference 33), lower value is from groundwater model at average plant conditions. Value in
parentheses is percentage difference between surface water model and groundwater model.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
L-2011-082 Enclosure

Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 46. Model Validation — Layout of Pumping and Observation Wells

for Pumping Test PW-6U
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 47. Test Well PW-6U: Observed versus Calculated Drawdowns
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 48. Location of Units 6 & 7 Construction Dewatering Cut-Off Walls
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Legend: Blue lines represent cut-off walls.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 49. Location of Units 6 & 7 Construction Cut-Off Walls, Simulated Sump Pumps, and Gridlines

22685 22800 22400 23100 23300 23300 23434

Legend: Blue lines represent reactor building and associated structures. Khaki cells represent implementation of MODFLOW's HFB flow package in model to
represent cut-off walls. Red cells represent sump pumps (inside cut-off walls).

FPL Turkey Point Units 6 & 7 Project
Rev. 001
Page 114 of 132

ainsopu3 zgo-1102-1

L¥0-2G Pue Q¥0-2S "SON 184000
/ pue g syun julod Asyun) pesodoid



Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 50. Cross Section of Model Setup for Units 6 & 7 Excavations
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Groundwater Model Development and

Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 51. Grouting Holes Spacing and Frequency during Proposed Grouting Method
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 52. Comparison of Pumping Rates under Different Grouting Scenarios
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 53. Post-Construction Recharge Zones for Units 6 & 7
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 54. Location of Mechanically Stabilized Earth Retaining Walls around Perimeter of the Turkey Point Units 6 & 7 Plant Area (Excluding the Makeup Water Reservoir)
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 55. Location of Radial Collector Wells and Laterals, with Finite-Difference Grid and Pumping Well
Locations Overlaid
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
L-2011-082 Enclosure

Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 56. Potentiometric Surface within the Upper Higher Flow Zone during Radial
Collector Well Simulations

o 5000 10000 15000 20000 25000 30000 37000

Legend: Blue lines are equipotentials in 0.5 feet increments.

Note: the Upper Higher Flow Zone is above the Key Largo Limestone and is the zone from which the RCW system is
pumped. Light yellow portion in top right is where aerial imagery is not available.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 57. Head Contours in Layer 1 during Radial Collector Well Simulations

22000 Y4800 2:0800

Legend: Blue lines are equipotentials in 1 foot increments.
Note: Light yellow portion in top right is where aerial imagery is not available.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 58. Cross Section through Turkey Point Peninsula Showing Groundwater Contours Resulting from
Operation of the RCW System
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 59. RCW Drawdown within the Top Layer
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Note: Thin red line = 0.1, 0.5, 1.0, 2.0, and 3.0 foot drawdown contours. Light yellow portion in top right is where aerial imagery is not

available.
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 60. RCW Drawdown within the Pumped Layer (Upper Higher Flow Zone)

20228 22000 . 25000 28000 20400 324

Note: Thin red line = 0.1, 0.5, 1.0, 2.0, and 3.0 foot drawdown contours. Light yellow portion in top right is where aerial imagery is not
available. Approximate elevation of Upper Higher Flow Zone underneath Turkey Point Peninsula is -22 ft NAVD 88..
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

L-2011-082 Enclosure Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 61. Origin of Flow to the RCW System (Layer 1)
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Note: Blue areas show origins of water contributing to RCW system.
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Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041

2011062 Enciosun Groundwater Model Development and Analysis: Units 6 & 7

Dewatering and Radial Collector Well Simulations

Figure 62. Origin of Flow to the RCW System (Layer 2)

| Biscayne Bay
Contribution

Area of CCS
Contribution |

MODEL DOMAIN g

i

§
Lo

Note: Blue areas show origins of water contributing to RCW system.

FPL Turkey Point Units 6 & 7 Project
Rev. 001
Page 127 of 132




Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 63. Additional Areas for RCW Approach Velocity Calculation
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 64. Calculated Flux of Water between Layers 1 and 2 (Darcy Velocity)
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 65. RCW Drawdown within the Top Layer (0.1 ft drawdown contour) —
Seasonal High and Low Water Level Biscayne Bay
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 66. RCW Drawdown within the Top Layer (0.1 ft drawdown contour) —
Sensitivity Case Biscayne Bay Vertical Hydraulic Conductivity
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Groundwater Model Development and Analysis: Units 6 & 7
Dewatering and Radial Collector Well Simulations

Figure 67. RCW Drawdown within the Top Layer (0.1 ft drawdown contour) -
Hydraulic Conductivity of Key Largo Limestone
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