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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
TESTIMONY OF RANDALL R. LABAUVE
DOCKET NO. 090007-EIl
August 3, 2009
(REVISED SEPTEMBER 25, 2009)

Please state your name and address.

My name is Randall R. LaBauve and my business address is 700
Universe Boulevard, Juno Beach, Fiorida 33408.

By whom are you employed and in what capacity?

| am employed by Florida Power & Light Company (FPL) as Vice
President of Environmental Services.

Have you previously testified in predecessors to this docket?

" Yes, | have.

What is the purpose of your testimony in this proceeding?
The purpose of my testimony is to present for Commission review and
approval FPL’s plans for a new environmental compliance project, the
Turkey Point Cooling Canal Monitoring Plan (the “CCM Plan”).
Have you prepared, or caused to be prepared under your
direction, supervision, or control any exhibits in this proceeding?

Yes, | am sponsoring the following exhibits:

ocuMeNT NUMBER-CATE
19943 SEP5 8
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o RRL-5 - Florida Department of Environmental Protection
(FDEP) Conditions of Certification (PA 03-45A2) Special
Conditions IX and X.

e RRL-6 - DRAFT Turkey Point Plant Groundwater, Surface
Water, and Ecological Monitoring Plan, dated July 16, 2009

¢ RRL-7 - CCM Plan Objectives and Strategies

Please describe the cooling canal system at the Turkey Point
Plant.

The cooling canal system is a 5,900-acre closed cycle system that is
used by Turkey Point Units 1 through 4 for condenser and auxiliary
equipment cooling and by Unit 5 to discharge cooling tower blowdown,
This closed cycle system does not have a point source discharge
directly into Biscayne Bay, and cooling water is constantly recycled
through the plant. Some water is lost via evaporation and seepage.
Make-up water principally consists of inflows from groundwater
beneath the cooling canals and rainwater. As a result of the natural
evaporation process, water in the cooling canal system is hypersaline,
meaning that it has a high salt content. The cooling canal system is a
permitted industrial wastewater facility.

Please describe current monitoring efforts at the Turkey Point
Plant.

In 1972, FPL and the South Florida Water Management District
(SFWMD) (previously known as the Central and Southern Fiorida

Flood Control) entered into an agreement that defined the current
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monitoring efforts for the cooling canal system. Monitoring efforts
originally utilized up to 87 monitoring wells. These wells monitored the
water in the vicinity of Biscayne Bay and to the west of the cooling
canal for temperature and conductivity. Monitoring efforts were scaled
back over the years as data being produced and reviewed by
regulatory agencies indicated that the operation of the cooling canal
system was having no significant impact on the regional environment.
The current version of the agreement is the Fourth Supplemental
Agreement between FPL and the SFWMD, dated July 15, 1983.
Currently, only four groundwater monitoring wells are required to be

sampled at quarterly intervals for salinity, temperature and water level.

FPL also monitors surface water elevations along five transects that
measure water levels in the westernmost feeder canal in the cooling
canal system, the Interceptor Ditch (ID) and the L-31E Canal as part of
the Interceptor Ditch Operations Plan within the Turkey Point Plant.
These water levels provide input to the operation of the ID to restrict

inland movement of cooling canal water.

In addition to these monitoring efforts required by the current
agreement, other related but independent monitoring efforts are also
ongoing. As part of radiological monitoring requirements for the
Nuclear Regulatory Commission, the Florida Department of Health
Services conducts quarterly to semi-annual monitoring of direct
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radiation, air particulates, surface water, sediment, fish, crustaceans,
groundwater and leafy vegetation. To date, no evidence has been
found of any radiological levels of concern,

Please describe the environmental law or regulation requiring the
CCM Plan.

On January 18, 2008, FPL submitted an application for power plant
site certification under the Florida Electrical Power Plant Siting Act
(“PPSA"), section 403.501 et seq, Florida Statutes for the Turkey Point
Uprate Project in Homestead, Florida. On October 29, 2008, the
FDEP Siting Office issued the Conditions of Certification (PA 03-
45A2). Conditions of Certification IX and X require FPL to develop a
monitoring plan for the cooling canal system and the areas
surrounding the cooling canal system. Conditions of Certification IX

and X are included as Exhibit RRL-5.

Condition IX, “Biscayne Bay Surface Water Monitoring®, which is
imposed by the FDEP, requires FPL to submit a monitoring plan within
180 days following certification of Units 3 and 4, which will include:

e specific conductivity (salinity) and temperature monitoring
within the surface waters of Biscayne Bay, including the
Biscayne Bay Aquatic Preserve;

¢ a minimum of five monitoring stations located near shore in the

vicinity of the Turkey Point Plant; and
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e specific monitoring locations, sampling frequencies and
methods and specific parameters to be monitored.

Condition X, “Surface Water, Ground Water, and Ecological
Monitoring” sets the framework for new monitoring and, as may be
needed, abatement or mitigation measures for approval of FPL's
Turkey Point Units 3 and 4 Uprate Application. This condition is
imposed by the SFWMD, Miami-Dade Department of Environmental
Resources Management (DERM), and the FDEP and requires the
establishment of relevant baseline conditions, determination of the
extent and effect of the cooling canal system on the surface water,
groundwater, and nearby ecological communities, and detection of

changes that may occur as a result of the Uprate Project.

The Conditions of Certification require that the CCM Plan be
incorporated into the Fifth Supplemental Agreement and include an
assessment of potential impacts to the surfacé water and groundwater
including wetlands, as needed, in the vicinity of the cooling canal

system.

The CCM Plan will collect relevant data which will enable a reasonable
assessment of the effects of the cooling canal system and the Uprate
Project. The resources where the effects are of highest interest

include:
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o fresh groundwater to the west of the cooling canal system,
where groundwater supplies are withdrawn;
+ surface water in Biscayne Bay and littoral zone;
* surface water in adjacent freshwater canals;
s freshwater wetlands immediately to the west of the cooling
canal system; and
» coastal wetlands (mangroves) immediately east of the codling
canal system.
Please describe the newly required CCM Plan.
On February 18, 2009, pursuant to Conditions IX and X of the FDEP
October 29, 2008 Final Order Approving Site Certification, FPL
submitted its initial draft of the proposed CCM Plan associated with
FPL's Turkey Point Uprate Project to SFWMD. This CCM Plan
requires an assessment of baseline conditions to provide information
on the vertical and horizontal extent of the hypersaline groundwater
plume and the extent and effect of that plume on groundwater and
surface water quality, if any. Comments, concerns and requests for
revisions or action items have been received from the SFWMD as well
as the FDEP, DERM and incorporated into the current draft of the
proposed monitoring plan, dated July 16, 2008, The draft CCM Plan is

included as Exhibit RRL-8.

The CCM Plan has not yet been finalized or agreed upon by FPL and

the agencies and is therefore subject to change based on input from
6
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the agencies. FPL expects the CCM Plan to be approved by mid
September 2009.

The objective of FPL's CCM Plan is to implement the Conditions of
Certification X and X, which state that “the Revised Plan shali be
designed to be in concurrence with other existing and ongoing
monitoring efforts in the area and shall include but not necessarily be
limited to surface water, groundwater and water quality monitoring,
and ecological monitoring to:

» delineate the vertical and horizontal extent of the hypersaline
plume that originates from the cooling canal system and to
characterize the water quality including salinity and
temperature impacts of this plume for the baseline condition;

o determine the extent and effect of the groundwater plume on
surface water quality as a baseline condition; and

o detect changes in the quantity and quality of surface and
groundwater over time due to the cooling canal system
associated with the Uprate Project. The Revised Plan shall
include installation and monitoring of an appropriate network of
wells and surface water stations.”

Please describe the proposed activities associated with the CCM
Plan.
The CCM Plan will provide information to determine the extent and

effects of the hypersaline codling canal system water on both surface
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and groundwater and its potential impacts on Biscayne Bay and the
multi-jurisdictional lands around the Turkey Point Plant. The CCM
Plan includes monitoring of surface water, groundwater, and
ecological conditions prior to implementation of Uprate modifications
and after implementation of the Uprate Project. Prior to the start-up of
the Uprate Project and following implementation of the Uprate Project,
data will be collected using monitoring that addresses ground and
surface water levels, salinity, temperature, tracer components, tidal
influences, preferential groundwater flow paths, surface and ground
water quality, rainfall, and associated ecological conditions.

Please describe the strategy that FPL will implement to meet the
objectives of the CCM Plan.

The CCM Plan has been designed to focus on the objectives as they
relate to the cooling canal system and the Uprate Project and those
resources that may be affected adjacent to the cooling canal system.
Exhibit RRL-7 provides the objectives of the CCM Plan and the
strategy FPL will implement to meet the objectives.

Please describe the adaptive approach that will be used in the
CCM Pian.

To effectively build on the information gained as the monitoring effort
progresses, an adaptive approach will be utilized. The intent of the
adaptive approach is to facilitate the addition or elimination of |
sampling so0 that the most relevant information is collected and
analyzed. By remaining flexible, the objectives of the CCM Plan can

8
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be more effectively met in a reasonable manner while being fully
protective of the environmental resources.

How will results of the CCM Plan be reported?

Comprehensive monitoring reports will be submitted for
documentation of site conditions and activities. The reports will
include a summary of the cooling canal system operations and
operational changes that result in changes in physical or chemical
characteristics of cooling water effluent or flow rates. A description of
monitoring activities, station modifications and station operational
summaries, and results of surface and groundwater data collection for
the period will be included. The reports will also provide analyses of
the key findings from the cooling canal system, including any
additional characterization and testing, and the surrounding areas as
related to the surface, groundwater, and ecological monitoring efforts.
The repbrts will include a completeness evaluation of specific plan
objectives and recommendations for adjustments . (additions or
deletions) to the monitoring program along with rationales. An

updated monitoring schedule will be included in the report.

The reports will be submitted every six months during the pre Uprate
period and initially during the post Uprate period. The frequency of
report submittals may be allowed to decrease over time pending

evaluation of the data and approval by the lead agency.
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The semi-annual reports will typically include four to six months of new
data that is assessed in conjunction with previous findings. The
annual reports will typicaily have 10 to 12 months of new data.

To facilitate communication and keep the applicable agencies
apprised of the monitoring efforts and any significant findings,
quarterly meetings will be held. Issues of concern or suggested
improvements in the monitoring effort commensurate with focused
objectives of the Conditions of Certification should be discussed.
When will FPL begin the CCM Plan?

The original date set for completion of negotiations was July 31, 2009,
but because the parties were not able to come to an agreement, the
completion date has been extended to October 16, 2009. The parties
expect to have an approved plan by mid-September; therefore the
earliest start date is the middle of September, 2009.

Has FPL estimated the cost of the proposed CCM Plan?

Yes. O&M and Capital estimates for the total project are $7.2 million
and $2.7 million, respectively.

Has FPL estimated its 2009 ECRC recovery amount for the CCM
Plan?

O&M and Capital estimates for 2009 are $200,000 and $800,000,
respectively. These costs are associated with the purchase of probes,
wiring calibrations, flow meters, solar panels and batteries, as well as

creating transects for ecological monitoring and a bathymetric survey.
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These activities may be modified per the approval of the final CCM
Plan expected in September, 2009,

Has FPL estimated its 2010 ECRC recovery amount for the CCM
Plan?

O&M and Capital estimates for 2010 are $3,400,000 and $1,800,000
respectively. These costs are associated with project management,
electronic data sef-up and management, installation of well clusters,
conducting ecological monitoring, instrument maintenance and
preparing reports. As mentioned above, required actiQities may be
modified per the approval of the final CCM Plan expected in
September, 2009.

How will FPL ensure that the costs incurred are prudent and
reasonable?

FPL will use competitive bidding for this project. FPL maintains a

strong market presence allowing it to leverage corporate-wide

_procurement activities to the specific benefit of individuai project

procurement activities. Maintaining a relationship with a range of
service providers, when available, offers the opportunity to assess
capabilities, respond to changing resource loads and remain
knowledgeable of current market trends and cost of service.

How is the current monitoring effort at FPL's Turkey Point Plant
being recovered?

Costs associated with the current monitoring efforis at the Turkey
Paint Plant are being recovered through FPL's current base rates.
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Costs associated with the current interceptor ditch operation and
monitoring of the four remaining wells are approximately $50,000 per
year. The current draft of the CCM Plan calis for the installation of
several more monitoring wells and monitoring equipment at various
locations in and around the Turkey Point Plant, as well as data
collection and reporting. These activities will be incremental to FPL's
current monitoring efforts.

Is FPL recovering through any other mechanism the costs for the
CCM Plan for which it is petitioning for ECRC recovery?

No. FPL is only requesting recovery of incremental activities
associated the CCM Plan. The costs associated with the current
monitoring efforts are not included in FPL's estimates for the CCM
Plan.

What are the next steps after the data is gathered and the reports
are written?

If the FDEP, in consultation with SFWMD and DERM, determines that
the pre- and post-Uprate monitoring data: (1) is insufficient to evaluate
changes as a result of this project; (2} indicates harm or potential harm
to the waters of the State including ecological resources; (3) exceeds
State or County water quality standards; or (4) is inconsistent with the
goals and objectives of the CERP Biscayne Bay Coastal Wetlands
Project, then additional measures may be required to evaluate or to
abate such impacts. The potential additional measures that might be
required include but are not limited to:

12
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the development and application of a 3-dimensional coupled
surface and groundwater model (density dependent) to further
assess impacts of the Uprate Project on ground and surface
waters; such model shall be calibrated and verified using the
data collection during the monitoring period;

mitigation measures to offset such impacts of the Uprate
Project necessary to comply with State and local water quality
standards, which may include methods and features to reduce
and mitigate salinity increases in groundwater including the use
of highly treated reuse water for recharge of the Biscayne
aquifer or wetlands rehydration;

operational changes in the cooling canal system to reduce any
such impacts; and/or

other measures to abate impacts as may be described in the

revised plan.

Does this conclude your testimony?

Yes.

13




Docket No, 090007- EI

FDEP Conditions of Certification
Special Conditions I)X and X
Exhibit RRL-5, Page 1 of 4

and Light Company effective July 1, 1982, or as may be subsequently revised.
(Attached as Exhibit B.)

6. Reservation of Legal Rights

The Department recognizes that the NRC has exclusive authority in
certaln areas related to the construction and operation of Turkey Point Unlits 3 and 4.
These conditions of certification do not fimit, expand or supersede any federal
requirement or restriction under federal law, regulation, or regulatory approval or
license. Compliance with the conditions herein does not constitute a waiver of the
applicant's responsibility to comply with all applicable NRC requirements. Applicant's
acceptance of these radiological conditions of certification does not, in and of itself,
constitute a waiver by Applicant of any cfaim that any such radiological conditions are
invalid under the doctrine of federal preemption or otherwise by law.

7. Annual Radioioglcal Environmental Operating Report

Upon submittal to the NRC, a copy of the Annual Radiological
Environmental Operating Report for Turkey Paint Units 3 & 4 shall be provided fo the
Department’s Siting Coordination Office. C

Vill. INDUSTRIAL WASTE DISCHARGES

Any discharges during construction and operation of Units 3, 4 & & shail ba in
accordance with all applicable provislons of NPDES permit No. FL0001562-004-IW1N
(attached as Appendlx D) as well as any subsequent modifications, amendments and/or

renswals.
IX. BISCAYNE BAY SURFACE WATER MONITORING

As proposed, the Turkey Point Units 3 and 4 uprate project may cause an
Increase In temperature and salinity In the cooling canal system. Field data Is needed in
order to determine impacts of the proposed changes in the Turkey Point cooling canal
system on Biscayne Bay.

A, Within 180 days following certification of Units 3 & 4, FPL shall submit a
Biscayne Bay Surface Water Monitoring Plan {P{an) pursuant to Chapter 62-302, F.A.C.
fo the DEP Southeast District Office for review and approval. The Plan shall include, at
a minimum, the following components:

1. salinity and temperature monitoring within the surface waters of the
Bay, including the Biscayne Bay Aquatic Preserve; (Specific parameters to be
measured, including speclfic conductance and temperature, shall be sampied in
accordance with Chapter 62-160, F.A.C.);

2. a minimum of five monltoring stations located near shore in the
viclnity of the Turkey Point Plant; and

Florida Depariment of Environmental Proteclion FPL Turkey Point Unils 3, 4 and &5
Condltions of Cartification PAD3-45A2
22
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FDEP Conditions of Certification
Special Conditions IX and X
Exhibit RRL-5, Page 2 of 4

3. specific monitoring locations, sampling frequencles and methods,
and specific parameters to be monitored,

B. This monitoring data shall be compared to data using compatible
monitering instrumentation ailready In place in Biscayne Bay.

C.  FPL shall continue the monitoring of salinity and temperature in the
cooling canals under its industrial waste water facllity permit.

D.  Ifthe Department determines that the pre- and post-Uprate sallnity and
temperature moniforing data indicate potential adverse changes in the surface water in
Biscayne Bay, then the Department may propose addilional measures to evaluate or to
abate such Impacts to Biscayne Bay.

E.  The Plan, including monitoring locations, shall be approved prior to
implementation. The Department shall indicate its approval or disapproval of the
submitted plan within 80 days of the originally submitted Information. in the event that
the Department requires additional information for the licensee to complete, and the
Department to approve the Plan, the Department shall make a written request to the
licensse for additional information no later than 30 days after receipt of the submitted
information. Any changes to the approved Surface Water Monltoring Plan shall ba
approved by Coastal and Aquafic Managed Areas personnel in consultation with other

FDEP personnel.
[62-160, 62-302, 62-302.700, 62-520.600, F.A.C)

X SURFACE WATER, GROUND WATER, ECOLOGICAL MONITORING

This Is a consolidated condltion agreed upon by three agencies, Department of
Environmental Protection (DEP), Miami-Dade County Department of Environmental
Resource Management (DERM) and the South Florida Water Management District
(SFWMD). This consolidated condition sets forth the framewaork for new monitoring
and, as may be needed, abatement or mitigation measures, for approval of FPL’s
Turkey Point Units 3 and 4 Uprate Application. Specific monitoring and potential
modsling parameters will bs identified and implemented pursuant fo a monitoring plan
as parf of a supplemental agreement between FPL. and the SFWMD as described

balow.

A In addition to the menitoring framework set forth in this consolidated
condition, within 180 days after Certification, FPL shall execute a SFWMD approved _
Fifth Supplemental Turkey Point Agreement ("Fifth Supplemental Agreement") to the }
original 1972 Agreement between FPL and the SFWMD pertaining to FPL's obligation to 1
monitor for impacts of the Turkey Point cooling canai system on the water resources of '
the SFWMD in general and the faciliies and operations of the SFWMD (the
"Agreement"). Subject to the SFWMD's approval, FPL shall also amend the
Agresment's Ravised Operating Manual as referenced In paragraph C. "Monitering
Provisions" (the “Revised Plan") of the Fourth Supplemental Agreement, dated July 15,

Florida Depariment of Enviranmental Protection FPL Turkey Polnt Uniis 3, 4 and 5
Conditlons of Cerfification PAQ3-45A2
23
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FDEP Conditions of Certification
Special Conditions IX and X
Exhibit RRI.-5, Page 3 of 4

1983. The Revised Plan shall be incorporated into the Fifth Supplemental Agreement .
and shall include assessment of potential impacts to surface water and ground water
including wetlands, as needed, In the vicinity of the cooling canal system. The specific
monitoring boundaries shall be determined as part of the Revised Plan.

B. The Revised Plan shall be designed to be in concurrence with other
existing and ongoing monitoring efforts in the area and shall include but not necessarily
be limited to, surface water, groundwater and water quallty monitoring, and ecological
monitoring to:

1. delineate the vertical and horizontal extent of the hyper-saline
plume that originates from the coollng canal system and to characlerize the water
quality including salinity and temperature impacts of this plume for the basellne
condition;

2. determine the extent and effect of the groundwater plume on
surface water quality as a baseline condition; and

3. detect changes in the quantity and quallty of surface and ground
water over time due to the cooling canal system associated with the Uprate project. The
Ravised Plan shall include installation and monitoring of an appropriate network of welis
and surface water stations. The Revised Plan shall be approved by the SFWMD in
consultation with the DEP Office of Coastal and Aquatic Managed Arees, the DEP
-Southeast District Office and DERM.

C. FPL shall transmit electronic copies of all data and reports required under
the Fifth Supplemental Agreement and the Revised Plan in accordance with timeframes
as approved In the Fifth Supplemental Agreement to:

SFWMD, Director, Water Supply (or alternative transmittal procedures to
be described In the Fifth Supplemental Agreement),

Miami-Dade County, Director, DERM,

DEP, Director, Southeast District Office,

DEP Siting Coordination Office

DEP, Director, Biscayne Bay Aquafic Preserve Manager,

D. If the DEP In consultation with SFWMD and DERM determines that the
pre- and post-Uprate monitoring data: Is insufficient to evaluate changes as a result of
this project; indlcates harm or potential harm to the waters of the State including
ecological resources; exceads State or County water quality standards; or Is
inconsistent with the goals and objectives of the CERP Biscayne Bay Coastal Wetlands
Project, then additional measures, Including enhanced menitoring and/or madeling,
shall be required to evaluate or to abate such impacts. Additional measures include but
are not limited to:

1. the development and application of a 3-dimensicnal coupled
surface and groundwater modei (density dependent) to further assess impacts of the
Florida Department of Environmental Protaction FPL Turkey Polnt Units 3, 4 and 5

Conditions of Centification PAQ3-46A2
24
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Uprate Project on ground and surface waters,; such model shall be calibrated and
verifiad using the data collection during the monitoring period;

2. mitigation measures to offset such impacts of the Uprate Project
necessary to comply with State and local water quality standards, which may Include
methods and features to reduce and mitigate sallnity increases in groundwater including
the use of highly treated reuse water for recharge of the Biscayne Aquifer or wetlands
rehydration;

3. operational changes in the cooling canal system to reduce any
such Impacts; and/or

4, other measures to abate Impacts as may be described In the
Revised Plan,

{Sections 373.016, 373.223, F.S.; Rules 40E-4.011, 40E-4.301, 40E-4.302, F.A.C.;
Sections 62-302 and 62-520, F.A.C.; Section 24-42, Code of Miami-Dade Cotinty,
Miaml-Dade Counly Comprehensive Development Master Plan (COMP) Land Use
Element, Conservation Element, Intergovernmental Coordination Element, Coastal
Management Element.]

Xl. COOLING CANAL SYSTEM

Permits and approvals that regulate the operation of the cooling canal system are
incorporated herein and attached as Appendices. These permits and approvals shall be
fully snforceable by both the permitting agency and as Conditions of Cerlification for
Units 3 and 4. Any violation of such permils and approvals, where Jt Is determined that
Units 3 and 4 are the cause, shall also be a viclation of these Conditions of Certification.

Xil. WATER MANAGEMENT DISTRICT

A, Geoneral

1. If this Certification is transferred, pursuant to Condition IV.O., from
the Licensee to another party, the Licensee from whom the Certification Is transferred
shall remain liable for corrective actions that may be required as a result of any
violations that occurred prior to the transfer,

2. This Certification Is based in part on the Licensee's submitted
information to the SFWMOD which reasonably demonstrates that harm to the site water
resources will not be caused by the authorized activities. The plans, drawings and
deslgn specificallons submiited by the Licenses shall be considered the minimum
standards for compliance with conditions X|.

3. This project must be consiructed, operated and maintained in
compliance with and meet all non-procedural requirements set forth in Chapter 373,
F.S., and Chapters 40E-2 (Consumptive Use), 40E-3 (Water Wells), and 40E-20
(General Water Use Permits), F.A.C.

Florida Depariment of Environmental Protection FPL Turkey Polint Units 3, 4 and 5
Condilicns of Certification PAD3-45A2
25
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1

Intreduction

This Monitoring Plan (Plan) has been developed pursuant to Conditions of
Certification (COC) IX and X of the Power Plant Site Certification for the
Florida Power & Light (FPL) Turkey Point Plant Units 3 snd 4 Nuclear Power
Flant Unit Combined Cycle Plant # PA 03-45 (Uptatc Ce!:tiﬁcanon) COC IX
and X are attached heteto as Appendix A. -

_,r ,—._.‘ -..

¥
.|'

The Plan to be implemented by FPL pursuant. tg Condmons IX and X of the
Units 3 and 4 Uprate Certification incorporates, «Contributions frorﬁadxe Florida
Department of Environmental Protecuohs Ofﬁcc of.~Coastal and Aquatic
Management Aress and its Southeast Distriét, Ofﬁcer{cgﬂccuvely, FDEP}, the
South Florida Water Management District CSFWMD}, Mismi-Dade Cotinty's
Department of Environmental Resources Managérnent {DERM) (collectively,
the Agencies), and Biscayne Nauoga'l Park k.‘.__.

B= ..l'<
Yoy "‘\-__

The Monitoting Plan shall prowde m,fortnat:ton o detenmne the vertical and
horizontal effects and extent of the coalmg cahal systerii;{CCS) water on both
surface and groupdwaxer and ccoiogu:a[ c.ondlttons sun:oundmg Turkey Point
(see Figure 1-17. It mdu?ilcsx,momtormg .of surface water, proundwater, and
ecological condlﬁqns ptior to 1mp1emcntit|}3n of Uprate modifications and after
implementation of l’.’ne Upratt Prior to the qta.rt-up of the Uptate and following
implementation of” the Uprate ~dats shaﬂ ‘be collected using monitoting for
ground and. surfacc watcr levels; qptclﬁc conductance, temperature, CCS tracet
suite Eonstituerits, tidal mﬂuences preferential proundwater flow paths, suface
" arid groundwater quaﬁty (mr:]uchng CCS constituents), rainfall, and ecological
"“-condmons 2
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Docket. No. 090007-EI

Turkey Point Water,

Surface Water and Ecological Monitering Plan
Exhibit RRL-6, Page 11 of 76

§ camaL  a2eTH
S ——

Major Road
[ ] G-itt Groundwater Boundary
Canal
. Extent of Sattwater Intrusion (USGS 2008)
Estimated Extent of Saftwater Intrysion {USGS 2008 —

Figure 1-1. Turkey Point Surrounding Habitats. (add in legend G-Il should read FPL G-1li)

2 | 1 Introduction




Docket No. 090007- EI

Turkey Point Water,

Surface Water and Ecological Monitoring Plan
Exhibit RRL-6, Page 12 of 76

1.1 PLAN MODIFICATION PROCEDURES

The COC includes provisions for the additional measures beyond current Plan
specifications as described above. If the SFWMD, in consultation with the
FDEP and DERM, determines that the monitoring data:

+ isinsufficient to evaluate changes as a result of the project; ot

+ indicates harm or potentdal harm to the waters of the State including
ecological resources; or

+ exceed State or County water quakity standards; or

« s inconsistent with the poals and objectives of the CERP Biscayne
Bay Coastal Wetlands Project, e

.

o then additional measures, including enham-:.::drr momtonng and/or
modeling, shall be required to evaluate of to ‘abate Such unpacts as
described in COC X.D.{1-4) of the Upratc Certification.™ \

1.1.1  Adaptive Monitoring of Groundwatér apc‘f Stirface Water

The development of this Plan was based on hrfnted ex.lstlng hydrologic or
ecological information. While we e.xpeét that most mformsuon needs will be met
by implementing this Plan, we als\b éxpect “to- Jearn frotit. thc new information
collected. New findings may md.lcate qneed *o mo&fy ‘_thc ‘Plan, leading to the
collection of additional.information (c g\, new, parmncte.ts:' locations, frequeticies)
<
and/or decrease ifi some sarnplmg a'q& jhalysis. Such an adaptive approach
requires timely. dand analysis’, i:eporung, gnd initial consensus building regarding

Plan mod.lﬁcauom 4 | .ﬂ

1.1.2 ﬁ;daptive Appmach fcr E(:oiagmai Monitoring

It i anucxpated that a phased 'monitoring approach shall be implemented. Both

. the resistivity surveys and the* porewater surveys are considered the first phase
(Phasc I) of dchncating the extent of the CCS plume. These results will be
assessed by the SFWMD is consultation with the other Agencies and may be
used to. reﬁne the hyd.l:ologic monitoring design and identify potential areas of
concermn. Addxr.loml Hydrologic information derived from surface water and
groundwatet momtormg during the first year of this program is also likely to
provide such insights. This may lead to recommendations for additional sampling
locations and/or parameters that may be incorporated into a second phase of the
Monitoring Plan (Phase IT) as a result of Phase I findings. The details of Phase 1T
monitoring will be considered by all parties and ultimately specified by the
Agencics.

The current Plan emphasizes the use of plant communities, as measured along
transects, as ecological indicators. A minimum of two years of infornmation

Turkey Paint Plant Groundwater, Surface Water, and Ecological Monitoring Plan § 3
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obtained during the pre-Uprate pered shall be used to establish a pre-Uprate
baseline. This informstion may also indicate areas (spatial or topical) of special
concern, such that Plan modifications are watranted. In particular, transect
monitoring within the zones containing stressed vegetation (e atypical
mangroves and stunted sawgrass) are considered initial sampling and subject to
modification, Other modifications may include the addition of parameters, new
locations, or'telocation of existing sites. Additional types of monitoring for j
ecological impacts may need to be added later based on: 1) the data and lessons ;
leatnied from the initial ecological momtormg described;-as well as 2) other things
Jearned based on other biological menitoring that FPL 6r the Agencies are doing.
AN

1.1.3  Process and Criteria for Plan Mo'dificaffa.ﬁ\
m" /’ \ K%
The Plan may be modified at any; tu'rie either by the Agenclcs or at the
recommendations of FPL with Agency. approval ér;tcna for qu\n‘mod.tﬁcauon
shall be based on the progress toward cotnpktﬁo:;.. Bf the objectives, of COC IX
and X and conditions of the Fifth Suppl'emtntal Agreement. Examples of :
potential Plan modxﬁcatons ife p:esented below, "-\_

« the development and apphcanon of 2 3- d1memlonal coupled surface
and groundwater model g cnsﬁ:y dePendcnt). ‘zalibrated and verified
using the data collection. dunng the momtqnng period;

. addmon}'delcj:lbn of momto g stations for plume delineation based
oft momtormg dita subxmthe‘:f

. addmon of mom%ormg parameters for water quality or tracer(s) based
on results cF CCS watet c;haractenzatlon or new information

. mod.tﬁcauons Eor calculation of the water budge;

reductlon of mon.ltormg frequencies and/otr parameters based on
plume qtnblllzauon during the post-Uprate monitoring phase; or

addmon sor modification of ccological momtcmng stations,
parameters or sampling locatons based on resistivity surveys,
porewater surveys, ot other available information.

The process of this inital consensus building and decision making for Plan
modifications includes: 1) regular technical discussions among the technical
experts from partner Agencies and FPL, including a semi-annual meeting to
discuss sampling results; 2) review and consideration by all Agencies and FPL of
any written recommendation from any agency or FPL for a modification of the
Plan; 3) dedsion making by the Agencies, consistent with COC XD and the
revised 2009 Agreement between the SFWMD and FPL (the Fifth Supplemental
Agreement). During the meetings, report findings, progress towards the Plan
objectives, and Flan modifications being considered by the Agencies or FPL wilt

4 | 1: Introduction
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be discussed. Consideration of proposed Plan modifications may be initiated by :
the Agencies or FPL with prior written communication, either within report i
submittals or separately. Review comments will then be provided within 60 days
of the report submirtal, which will include detalled descriptions and
implementation schedules of Plan modifications approved by the Agencies.

Monitoring and reporting under this Plan shall continue untl the SFWMD
provides written notice of termination.

Turkey Point Plant Groundwater, Surface Water, and Ecolegical Monitoring Plan | 5
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Propesed Monitoring Plan

2.1 MONITORING DESIGN STRATEGY

The Plan consists of an integrated system of sutface“ groundwater, porewater,
and ecologic sampling. New monitoring , wells shalh \be installed and a
hydrogeologic investigation and surface afid. groundwater m?mtormg shall be
conducted. All stage recorders and groundWate: wells (top'o qasmgs) shall be
referenced to allow compatison. of results across the, landscape ‘and at depths.
Whete available or possible, data collested. by Bthér entities wﬂl‘b‘p used to
further enhance the understanding of basellnc "cofiditions and deterfnination of
impacts. Ecological monitoring shall be mluatcd‘ in ateas of presumed stress,
along transects, and for bpattb,l charactenzatlon o,
b \. "

The approach for rnomtormg cméung consilt;lons at the Turkey Point Plant and
adjacent environments is to detenmne thé relationship of CCS water and: a) the
underlying 3r0undwa;et in all dxrccuorxg b) the western freshwater wetlands, and
neatby carfals;” 3] adjacenﬁ saltwater‘wetlands, d) the eastern mangrove shoreline;
c) the Blscayne Bay htjtoga] zone; and *f) within Biscayne Bay and Card Sound.
The tracking o}“ the €CS water movement is ptoposed through a combination of

automated momtonpg along ~with, mariual data collection of watet constituents
and tracers Gf (..CS water (dmcusscdm Section 2.2, pending).

M,

<" The momtormg alea bha]l include the CCS and surrounding areas, as shown in
- " Figore 1-1. Portions of thé Florida Keys Natonal Marine Sanctuary, Biscayne
- Bay Aquatic l’rcscrve (BBAP), BNP, and the Model Land Basin are also
incladed. This descnptlon is not intended to limit the scope of the monitoring 1f

it J.ndu:ates that the plume or its effects extend beyond this area.

Deta.lls relat‘ed to CCS menitaring are described in Section 2.2.1; Devdopment
of a Water Budpet in Section 2.2.2; Groundwater Monitoring (including well
installadon, locations and sampling) in Section 2.3; Surface Water Station
Locations in Section 2.4; and Ecclogical Monitoring in Secfion 2.5. Monitoting

related to the operation of the ID is provided in Appendix B.
In delineating the horizontal extent of the plume originating from the CCS, this

monitoting Plan shall rely on a “tracer suite,” to confirm that impacts observed
are associated with the CCS, Table 2-1 summarizes parameters and indicates

Turkey Point Plant Groundwater, Surface Water, and Ecological Monitoring Plan | 7
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abbreviations in the Monitoring Plan. Additional parameters not indicated herein
may be added as requested by the Agencies without restrictions.

Although shown on maps in the subsequent sections, the exact monitoring
locations may need to be adjusted based on access, environmental considerations
{i.e,, wetland and estuarine impacts), ot other findings that warrant placement in
an alternative location. Final locations of all sampling sites shall be approved by
the SFWMD in consultation with other Agencies pnor. to placement.

Preliminary investigation into the thermal anomaly- located in the NW side of the
CCS shall be undertaken after the detailed bathymémc sutvey (Secton 2.2.2
watet budget) has taken place. This mvesugaﬂon mclhdes detailed sampling and
characterization and shall include surface Water samphng"‘fof parameters tequired
under the quarterly sampling. The apprommatc location of th‘e*thenml anomaly
is from Longitude 80 21 4.79 West, laitude 25 24 1'! 13 North, and Longitude
BO 21 5.46 West, Latitude 25 24 11. 0% Nmrthf Thc exact iocatlorr should be
measured during the bathymetnc survey a.nd should be compared to existing
reports. i w,

8 | 2: proposed Monitoring Plan
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Tabie 2-1. Elements Proposed for Groundwater/Surface Water Characterization,

Temperature (T)

pH

Specific Conductance {conductivity at 25°C) in
HS/cm.

Oxidation-Reduction Potential (ORP)

Dissolved Oxygen (DO)

Salinity using the Practical Salinity Scale of 1978
{P5578)

Percent. Oxygen Saturation

vt ,w»-.f_;v"". .
Major lons®: Nutrients: RN
Caiclum (Ca™) Aitrogen species: ™~ ™

Sodium {Na’)

- Ammonia (NHi)%~ calculated as NH;

Magnesium (Mg™)

..\ .

o
g

Ammoniumi {NH.") as N°

Potassium (K*)

Nitrite (NOg') as N° ©

Strontfum (Sr7) o, Nitrate+Nitrite (NOy) as N°®
Chleride (C1) N e, | Total KjeldahiNitrogen (TKN)®
Bromide (Br) " % "~ | Total Nitrogen-(TN)® - calculated
Sulfate (50,%) % | Phosphorus species:
Fluoride (F) e 5 5 .| Total Phiosphoius (TP)S
Bicarbonate (HCO;) & . pSoluble Reactive Phospharus (SRP)*
Boron (B*) A Y y 4 Silicate®
Alkalinity (ALKA) Alkalinftg js‘ Biological Parameters:
as CaC0, S Ny
Sulfides R : s Ehlorophyll-a*
.:-“.“_‘_‘.,, ‘_--,,“__“."‘ “'~. 2 s —_—.. Pheophytinl

Total Dissolved Solids (TDS)" = ™.,

o Other:

Gross Alpha®

Trace Elements:

Arsenic Mercury
Barium Manganese
Beryllium Molybdenum
Cadmium R Nickel
Chromium (Hexavalent Chromium) Selenium
Copper Thallium
Iron Vanadium
Lead Zinc

* surface water only, ” Groundwater only, © Both surface and groundwater.

Turkey Point Plant Groundwater, Surface Water, and Ecological Monitoring Plan | 9
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2.2.1 CCS Water Monitoring

The purpose of sampling within the CCS is to characterize the water within it. A
total of six stations are proposed along the interior boundary of the CCS and one
in the central portion of the CCS (total = 7). These stations (labeled CCS-1 to
CCS-7) are located both at the edge and the middle of the CCS system, as well as
in the areas that are of the highest and lowest stage. These data shall provide a
clear spatial and temporal understanding of the specific conductance and
temnperature variability within the CCS (Figure 2-1 and ’I"ablc 2-2).

All stations in the perimeter canals shall have A conducuwty, ternperature, and
depth (CTD) sensor placed approximately pne-foot bclpw the surface level, and
one approximately cne-foot above the bOttom of the cahal-Stations in shallow
water (< 3 ft) shall use one water quahty sehsor The site in aic center of the CCS
(CCS-2) shall only have one sensor approx.lmatcly onc*foot ava the bottom of
the cansl; a second sensor is not warrahted. due 16 this center ¢apal’s shallow
depth (~ 3 feet). Sensors shall monitor for. temperamre specific conductance
(calculated from specific céhiductivity and tcmpgzamre) and will help determine
the vertical profiles in the CCS, g:ana].s Also at eath 'staton, water level shall be
measured with a fixed senor t'ha\t is refereﬁced o NGVD 1929 and NAVD 1988
vertical datum. VY el

Yoy S B
* . T

10 | 2: Proposed Manitoring Plan
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¥ o
)

% Proposed Sampling Location for Cooling Canal Syste
Road
] G-l Groundwater Boundary Revised

... Extent of Saitwater intrusion (USGS 2008)
Estimated Extent of Saltwater Intrusion (USGS 2008)

Figure 2-1. Proposed CCS Monitoring Stations. (E &E revise location CCS-2)

Turkey Point Flant Groundwater, Surface Water, and Ecalogica!l Monitoring Plan | 11
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Manual water quality monitoring shall be conducted quarterly at the seven CCS
stations. Samples shall be collected from each station at each sensor depth with
analyses listed in Table 2-1.

Table 2-2. Rationale for the proposed CCS momtoring locations.

Cooling Canal System (CCS) stations to characterize CCS water and momtor changes
Manitoring of water from just below the surface within the CCS and at bottom unless otherwise

oS

€C5-1

This site is located in the feeﬁer canal and shall document the
specific conductance and. temperature of water leaving the plant,
where greatest hydraulic ‘stage i§ observed and shall serve as a
statfon associated with pperation of-the.ID.

CCs-2

This site is in the.middle of the CCS, co-iotated with TPGW-13,
and documents the change in specific concLuctance and
temperature as the water travels “down the GCS;\This shallow site
shall onty have one monitering sensor.

This site is located in Canal’ 32 near the southwest corner of the
CCs, ahd will characterize water at this end of the CCS and shall
serve as a station associated" with, operation of the ID,

This site i3, locateq in-the Collector Canal at the southeast corner
of the CGS and §hall ctLaractenze Water at this end of the CCS, by

_| the scrub’'mangrove Torest:-

~.| This site is locatéd in the deepest portion of Canal E6 and

characterizes the water on its retumn trajectory back to the plant,
nearest the location where DERM has observed atypical mangroves,

1 This location in: tﬁe East Canal measures water as it enters the

planu in the area-bf lowest hydraulic stage; this site will pravide

X <Tinsight inté the degree of exchange between CCS and surrounding
. | subsurfaceé hydrology.

. "Thiis station is located in Canal 32, halfway down the CCS on the

west side and is primarily to serve as a station associated with
operéation of the 1D,

1.2.2

Wate::Budget and Mass Balance Calculations

Water budget estimates for the CCS were previously computed but proved o be
inconsistent in the final volumes (Golder 2008 report; Golder submittal for
Uprate; E&E’s 200% letter to SFWMD). Thus, docurnentation of such volumes
has not been accurately documented to date. This new initiative will facilitate
improved bathymetric survey work and provide supportive calculations for the
volumnes of water storage of the CCS.

Developing a water budget for the CCS is essendial in evaluating the exchange
between the CCS and the regional groundwater, fresh surface waters and
Biscayne Bay waters. A key component of the water budget is performing a
bathymetric survey that provides the water volume of the CCS concurrently with

12 | = Proposed Monitaring Plan
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station measurements and plant operations, ID operations, surface water and
groundwater gradients, rainfall, evaporation and tidal influences. Since the
volume of water in the CCS is not static, the relationships with effects of the
tides, regional groundwater and surface waters and plant operations must be
established to develop the appropriate numerical equation. Once this is
completed the volume of the CCS can be properly estimated. An uncertainty
analysis of the known and unknown parameters shall be completed. Once the
bathymetric survey is completed and the numerical relationship between the
tides, regional ground and surface water levels, rainfall, evaporation, and plant
operations have been established, the water budget ana.lysis process can begin.
._J

As previously discussed, a one—time bathymetnt su:‘\rey of the CCS and each
segment of the ID shall be conducted using sofiar- eqmpm“ent and results shall be
tied to an established horizontal and ven;lcal darum 3 (NGV__D 1929 and NAD
1988). The positioning (x, y, and 2) s cntlcal and requires. ﬂ:g use of a high
accuracy GPS navigation system (or RTK ‘survey grg.de equipment]sThe accuracy
of the system should be decimeter GPS lm:auonafmth vertical- control. The
geophysical results shall be converted into, recnﬁed clectronic difa set with
specific points and coordinates. From this. bathymetnc survey, a three-
dimensional rectified surface: shfdl be developed lnxAutoCAD {(version 14 or
higher) that shows the spatial’ changes iir-elevation (chth) within the CCS. The
volumetric calculations shall be, me:gcd b}r aIT field watef level data (as outlined

at

under 2.4.2.1 Statlon. Construcué’m Ta,sk) o T

,ﬂ
Three :a.u:tfa]} statlons all be set 1‘1 m the CCS system. One station shall be in
the north; ohe at the G ,/ Sw sl:anon m the center at TPGW-13 and one station
in the south. R@anaﬂ stattons shall not be placed nearby structures that may
shadow rain or. prevent “ateuracy in ‘fainfall collection. Rainfall buckets shall
'"'colleot at the_same. frequcncxcs as the water Jevel data. Data shall be transmitted

“1o the FPL: scrver dall)r

. Permanent fiow 'stzmons sh‘sli be established within the CCS with the deployment

" of acoustic Dofapl"cr flow meters. Volumetric flow measurements shall be

'conducted at thfee strategic locations in the CCS perimeter canal to aid in the
c_stlmauon of “water inputs and losses during the dry and wet scasons. The

“streain gauging” techniques shall be taken at each location concurrently over a
period of oné day.

These locations arc near the plant discharge to the CCS: at the
constriction on southeagt side of the CCS and near the plant intake. "
p) Parameters that need to be collected are sum

below:
+  Rainfall averaged from three on-site locations
« Plant intake and outflow (dopplet)

»  Groundwater and surface water levels in and surrounding the CCS

Turkey Paint Plant Groundwater, Surface Water, and Ecological Monitaring Plan | 13
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» ID operations, flows, qualities, and rates for each segment

» Meteorological data (solar radiation, wind speed, wind ditection, air
temperature, relative humidity, or other components necessary to
calculate evaporation) at the CCS level

+  Other parameters necessary to complete an accurate water budget

Evaporative losses shall be calculated based on meteorological conditions
obtained from a weather station collecting data at TPGW-13 station combined
with watet temperature collected from the CCS su:fa.ce water stations. Inflows
{timing, duration, and frequency) from the ID ;-.hall b@ monitored electronically
and merged with the other water budget companents N
, .
A time series volumetric spreadsheet (or" cqu:va!ent) shall Be, developed based on
actual field data. The spreadsheet shalllinclude alb- compom:nts of the watet
budget. If the water budget spreadshqcr con]:an}s summanzcd v%nables, all
backup up or supportive information shall be included in the delivézables. The
water budget report shall break down into momh.ly averages (January through
December) and data shall b stitnmarized yearly ‘and-shall be prepared along with
a budget of ions and or othér b:accts ‘using the timie, frames associated with the
collection of ionic water qua.ht‘y Eor pepods Wwith no watér quality collection, the
average value shall be used to nhllup],fby the’ ﬂow cs..lculauons to yield an overall
monthly ﬂows and lozds \_l o

\ Y

-

The water budget shaﬂ n;cludc a breakdown for each contribution. This includes
but is not Im'nted to;- & LR

N A2

R Losscs /gams tO- su:ﬁc.t%tfaqulfer vertically

B Lesqes/ gams to Bibcayne Bay
. Losaes/ gam& to CCS (zainfall, evaporation)
»  Losses/g gams to surficial aquifer horizontally
L » Losscs/ ga.tns to Biscayne Bay Surface Water

T "-.,Lose.;.b/ g'um to Biscayne Bay Groundwater

The updatg:’d water budget shall be well documented using the new informnation
and 2ll estimates and assumptions shall be cleatly noted. This shall be calculated
on a monthly frequency and summed at the end of each year.

2.3 GROUNDWATER MONITORING

The purpose of groundwater monitoring is described in COC IX and X of the
Uprate (see Appendix A).

14 | 2: Proposed Menitoring Plan




Docket No. 090007- EI

Turkey Point Water,

Surface Water and Ecological Monitoring Plan
Exhibit RR1L-6, Page 24 of 76

2.3.1  Groundwater Well Locations

Fish and Stewart (1991) showed that the base of the Biscayne aquifer was
approximately 106 feet below sea level (bsl) at the G-3321 well location, adjacent
to the northwestern porton of the CCS and the L-31E Canal (Figure 2-2). The
base of the Biscayne aquifer at G-3321 is shown within a few feet of the contact
between overlying limestone with relatively high hydraulic conductivity [> 1,000
feet pet day (fpd)] and underlying sandstone with relatively low hydraulic
conductivity (10 to 100 fpd) within the Tamiami Formation

Based on input with the Agcnmes {SFWMD, FDEP DERM), a seties of
groundwater monitoring stations shall be mstaﬂed A total of 14 well clusters are
included. Figure 2-2 shows revised locatiops. “These’ well\c]usterq are spatially
distributed to facilitate plume momtonng And are genérally aligned along
transects to aid in determining conce:nﬁ:atlbn gradlents on i. sub-rcglonal scale.
Figure 2-2 and Table 2-3 shows the" ‘proposeg We]l locauons, The exact
installation locations may need to be ad]usted ba'ied on site- spcmﬁc conditions
(access considerations, minimization of cnvmon.mental impacts) or permitting
constraints, '

Turkey Paint Plant Groundwater, Surface Water, and Ecological Menitoring Plan | 19
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T oy Ay

(3) Need to resolve
existing wells or add
new cluster

Proposed Monitoring Well ‘
Existing USGS Well
. Existing FPL Well
™ Existing Monitoring Well (USGS/SFWMD)
Existing Turkey Point Monitaring Well

® Public Water Supply Well (SFWMD)
L~ Canal
] G-H Groundwater Boundary

Extent of Saltwater [ntrusion (USGS 2008)
Estimated Extent of Saltwater Intrusion {USGS 2008)

Revised

Figure 2-2. Proposed Groundwater Well Cluster Locations. (E & E revise map accordingly)
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Table 2-3. Rationale for the proposed groundwater monitoring locations. All locations are
approximate until field verification,

Groundwater Statmns to estabhsh baseline conditions and dehneate ltmits of CCS plume

A cluster of three groundwater monitoring wells at each location to enable sampling from

macroporous-permeable zones.

TPGW-1 Monitor west/northwest of L-31E

TPGW-2 Monitor west of the south-central portion of the CCS,

TPGW-3 Monitor south of the CCS.

TPGW-4 Monitar westward of the CCS. I

TPGW-5 Monitor westward of the CC5. .~ <

TPGW-6 Monitor northwest of the CCS. = " ™

TRGW-7 Monitor west of the CCS and northwest of TPG&\\{ -5. Nearest well

cluster to Newton Wellfield,

TPGW-B Monitor west of the CC§ and northwest of TPGW'-4 .

TPGW-9 Reference Well _,.-"' ‘,.:" o

TPGW-12 Monitor north of the CCS, . ™" .~ ’

TPGW-13 Site 15 located in the approximate center of the CCS to monitor
- below the soure-area of the hypersﬁline plume,

TPGW-10 Monitor offshore horth of.the entranca.to the barge turning basin.

TPGW-11 Monitor offshore of the CCS in Biscayne Bay?

TPGW-14 Monitor offshore of the CCSin BiscayrieBay.

Turkey Point Plant Groundwater, Surface Water, and Ecological Monitaring Plan | 17
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2.3.2 Groundwater Weil Installation

Each well shall be completed with discrete screen intervals in the upper, middle,
and lower portions of the Biscayne aquifer, and shall include the base of the
plume. To accomplish this task, a pilot hole shall be advanced at each cluster site
to delincate to the base of the Biscayne aquifer and characterize the aquifer
characteristics and water quality. FPL shall conduct detailed geological sampling
in the pilot hole of each cluster. Geological samp}mg “of each pilot hole shall
include continuous split spoon (SPT)/core sample follection from surface to
total depth. Core samples shall be collected whes" Sf”Ps are refused. Detailed
geological samples shall be correlated to the Hownhoie barehole videos in the
final geological report. NN

- ™, ‘.
- .

Well development shall be conducted bq all pilot holes pnor 0 opmca.l borehole
imaging and all monitoring wells undl ﬁ‘eld parameters stabilize In.4ccordance
with FDEP criteria. » -\
. R
Monitoring well screen mtervale ‘ghall_be sne-spemﬁc and should represent
macroporous and relatively hxgh—permeabihty zones ‘of the upper, middle, and
lower Biscayne aquifer based', o\n the combmed results from digital optcal
imaging (onented “camnera systun) elcctromagne‘uc induction, caliper, flow,
conductmty, temperathre, gamma itay, full wave form sonic, and borehole
logging Qf r.he deepest hcle (Table 2—4)
In addmon, the deepeqt..well at each ,,cluster shall be constructed for periodic
r,,--—(once e’very year) mductron 1Qgg1.ﬁg- BCIOSE the cntu‘e vertical extent of the well
& aquifer and potenﬁal mJgrauon of the plume even in zones that are not bCI‘f.‘..t’.‘n(".‘d
\ Once installed, the network of wells shall be horizontally and vertically surveyed
" to second order’accuracy and referenced to both NGVD 1929 and NAVD 1988
* {Appendix C). We]l construction requirements to facilitate an electromagnetic
induction log are presented in Appendix D.

18 | 2: Proposed Monitoring Plan
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Table 2-4. Proposed borehole logging methods, descriptions of the properties measured, and
types of data obtained.

Optical borehole
imaging (OBI)

lmagmg of borehote

. Determmes‘the 360 degree image of borehole

and identify borehole condition and
macroporous zones, Provide an oriented
optical image of the borehole that
compensates for tool spinning.

radiation

Induction Formation and fluid Provides data on spegific conductance within
conductivity fluid and fonnatmn’around the borehole.

Caliper Borehole diameter Borehole diameter and determines presence of
voids and cavﬂ;les R

Flow ' Flow rate Identify zmss of groundwater flow within
borehglé. -~ N

Temperature Fluid temperature Detefmine temperature vartations‘_across
depth wuthm boretiole. ‘

Gamma Ray Rock sediment gamma | Provide 1nform§t1,on on formatlon o

characteristics ihcluding rock types and
.| changes in l1thotogy

Full Form Sonic

Lithology and porosﬁy

of formatton 5

_Provides information on presence and location

i of potential preferential fiow paths.

.1‘ .

\| - e
% ,H’ "-..__“ “‘“h'"-.
A - ,f"i

A well con§tfupuoh sprcadsheet suppl“fed by the SFWMD shall be constructed
and man;t%.méd The spreadsheet shall include the following parameters: drilling
method, gcologc samphng method; &nﬂmg mud used, well installation date,
latitude, longithde “state planar muck {ground) elevation, pround surface
elevation, meastiring: pmnt at"top-of casing, depth from TOC, depth at top of
" screen;-sceeen ]cngth “well conséraction material, screen slot size, gravel pack at
, “screen interval, elev'ltlon at top of well sereen, elevation at bottom of well sereen,
centralizers uscd pro]cct mamager and the source of well information.

i

' --,Data collected dunng well installation, including geelogical sampling (coring or
SPI") detailed- htholog:c logs, borehole geophysics, digital optical logs, inital
indiction iogs, ternperature and flowmeter logs, field water quality data, and well

omtructlon détails shall be compiled and submitted to Agencies within 30 days
of completlon of each well. In addition, 2 summary of well drilling procedures,
geophysical logging procedures and instrumentaton used shall be provided.
Based on wells installed from this monitoring effort and other subsurface
geologic data, scaled geologic cross sections, including macroporosity zone and
geophysical log overlays, shafl be generated and included in the repeort. This
includes information from the induction logs which reveal zones of saline water.
In addition, a plan view map showing the location of significant features shall be
included. The information generated from this report wil enable a better
understanding of the movement of groundwater in the area and will provide the
basis for interpretation of tracer and water quality monitoring.

Turkey Point Plant Groundwater, Surface Water, and Ecological Monitoring Plan |

19




Docket No. 090007- EI

Turkey Point Water,

Surface Water and Ecological Monitoring Plan
Exhibit RRL-6, Page 29 of 76

2.3.3 Wetland and Biscayne Bay Geophysical Survey

Broad-scale estimates of conductivity surface water and groundwater of wetlands
and estuarine regions potentially infiuenced by the CCS are needed both to assess
the spatial extent and magnitude of this influence (including the identification of
potential groundwater upwelling zones) and provide information to improve the
monitoring design within the adaptive protocols of this Plan. Electromagnetic
resistivity surveys from helicopters and boats can Prcmde such broad-scale
salinity estmates for both surface water and grouhdwater (Fitterman and
Desczcz-Pan 2001; Swarzenski et al. 2006). 1‘\11'bcu:i'1.=:,L helicopter-based resistivity
surveys, including the wetland areas east of U.§: I—hghway 1 and Florida City and
south of the Mowry Canal, including the CC?‘*md coa,stnl | mangrove wetlands,
shall be made to map estimated overland ‘surface and groxgldwater salinity. One
overland survey, with generally pamllel aerial track linés separated by
apptoximately 1 ke or less, shall be rnade\mt}un oncl year of il\acceptance of
this Plan. N B

N, ,4"‘
Either helicopter-based or Bost;based c.lccr.comagncuc resistivity surveys shall be
made over Biscayne Bay (south 6f-the latitude of. thc Mowry Canal) and over
Card Sound. This choice should “be. rnade after further comparison of the
technical capabiliies of these\ two a,pprmches and ih consultation with the
SFWMD. Two-surveys (wet sea‘scm and dry season) shall be made within one
yeat of ﬂlexacceptanqe "of this Plan. I’f aitborne surveys are made, tracks shall be
separatcd by’ 1 km of:less. If boat—based surveys ate made, relatively fine-scale
tracks (less than 1 km zpart) shall be ‘made within 3 km of the shoreline from
Card Point to_the Mowty Canal, bur' 'zhc remaining area of Biscayne Bay (south
of-this-capal) and Card- -Sm,md “shall be coarsely surveyed with at least 3 ransects
_I_.,.-A"“._..that tross. the.se bays EanW‘II’d t6"Key Largo, Old Rhodes Key, and Elliott Key.
* " Concurrent™surveys - using  ship-board distributed temperature sensing is
_ = recommended: All available specific conductance and salinity dara from the
. surveyed terrestrisl and estuatine areas should be utilized to provide best

“"-‘.__"'éstimatcs of saliriitﬁ based on resistivity values.

“\ "‘.

2.3.4 Gmundwater Sampling

Each station shall comprise a combination of three monitoring wells at each site,
designed to evaluate the extent of CCS influence and to determine hydraulic
gradients (vertical and horizontal) with specific focus on macroporous
hydrogeologic zones. Each monitoring well shall be  instrumented and
automatically monitored for groundwater levels, temperature and specific
conductance. The sensors in the monitoring wells shall be placed near the
midpeint of the screened section of each well. Salinites measured by sensors
shall be calculated using the PSS78.
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Quarterly monitoring at each groundwater cluster shall consist of field
parameters, major ions, TDS and CCS tracer suvite as listed in Table 2-1. Setni-
annual monitoring at each groundwater cluster shall consist of all of the above
plus nitrogen and phosphotus seties. In addition, trace elements shall be
monitored semi-annually for twelve months in the groundwater clusters (1, 2, 13
and 14) labeled in Figure 2-2. If trace element concentrations exceed primary and
secondary drinking water standards in groundwater samples, monitoring for
these parameters shall continue and may be expanded to other stations. All
applicable samples shall be analyzed in accordance with Chapter 62-160 F.A.C. at
att FDEP approved laboratory facility capable of anaLymng f.a.mplcs with a wide
salinity range (including hypersaline waters). {,
.
FPL shall continue to collect all quarterly-data_ manually t&om two depths) from
the existing wells I-3, L-5, G-21 and G-28-tq.dompare the in{ormanon with the
new wells, which are more stratcgjcally sr:rcencd Since theré: are-gver 30 years of
data from these existing wells, a companson of the-information against nearby
wells shall give insight into the accuracy QF thc histpﬂcal data. Primously, these
wells were monitored quarterly with ﬁcld msﬁ‘uments While témperature,
specific conductance, and water level shall conun‘uc to be monitored with field
instruments, samples shall chollécu:d and sent to qlaboratory for analysis of the
same pazameters that shall be ‘tha s’ub; cct“of momtonhg m the new wells.
To further supplement the groundwatcr data “Being collected by FPL,
mformauon collected by the othe‘s:s mclud.mg but not limited to USGS and the
FKAA, :Pay be used updn the Agapqes pre-approval. The Agencies will review
each propo§bd well’s a_pphcablhty to' ﬂ'n: Monitoring Plan based on geologic data
and construction detdils submitted. Cﬁrrently, the USGS collects chloride data on
a serni-annual ¢ or quartmfy“b*a:sw and conducts induction Jogs once a year from a
‘_..“'nctwork of coastal., wells throughout Miami-Dade County. In some cases there
" <are only 2 few years of data, and in other cases, over 30 years. Some of these
" wells are located:in the. pno)ect area and are screened near the base of the
' Bxscayne aqulfer ‘

provides a

aummaiy of the wells that are rnay be used to supplcment the monltormg effort,
the asso_cmtcd, el depth, and screen interval. Based on input from the USGS,
the well 2anftruction information on their wells is reliable and all elevations are
referenced to NGVD. Further input is needed from FKAA on their wells.
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Proposed Monitoring Well
Existing Well to be Sampled by FPL

Existing Station to be Sampled by Qthers
Existing USGS Well
2 Existing FPL Walt
. Existing Monitoring Well (USGS/SFWMD)}
Existing Turkey Point Monitoring Well
Public Water Supply Well (SFWMD)
Canal
G-Il Groundwater Boundary -
Extent of Saltwater Intrusion (USGS 2008)

Figure 2-3. Existing Wells Proposed to Supplement Groundwater Monitoring
Showing Well Depth / Screen Length.

Ule
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2.4 SURFACE WATER MONITORING

2.4.1

of the CCS, %hall e momrored.manua]ly with the quartetly sampling events "

The purpose of surface water monitoring is described in COC IX and X of the
Uptate Certification (see Appendix A). This section focuses on the proposed
surface water monitoring in Biscayne Bay and the nearby fresh water and tidal
canals, including the L.-31E Canal, tidal canal downstream of the S-20 Structure,
the Card Sound Canal. Monitoting sutface water in the Model Land Basin
freshwater wetlands and nearshore mangroves shall be addressed in the
Ecological Monitoring section of this Plan.

Surface Water Locations AR

A total of five surface water stations are proposed in Blstayne Bay, extending
offshore along the length of the CCS. BESW-4 shall be co-locited with TPGW-
14 while BBSW.3 shall be located with groundwater cluster TPGW-11
(Figure 2-4). Table 2-5 shows the loc'mons of thé';cf’éurface water statlons and
the rationale for these locations respectively: The efact installation 16cations may
need to be adjusted based.on site-specific conchuons faccess considerations,
minimization of cnvnonmenta[ impacts) or pcrrmttmg constraints. The surfacc
water stations shall be locateﬂ\a' """ close to.shore as posiible, but it is recognized
that the water is quite shallow m'nncdlately cas‘f fo; rnuch Bf the CCS.
LI ,ﬂ S

As shown m,Flgu.cc 204, and Tabfe. 2~§f freshwatcr. and surfacc water stations are
proposcd 4t thtee nontldal surface’ ‘water _locations in the L-31E Canal: one tidal
location on the S-20 Dlscha:gc Canlal,"and one tidal location at the Card Sound

Canal. A s1xth locatu;h J.n the Catd Sound Road Canal, away from the mﬂuences

_____

3Fhm 18 2 rcfe:rence station and may indicate the Card Sound Road

S a.nai’s 1nﬂuencc on regional saltwater intrusion and the possible impact on the
‘ g1 P

area between C qrd Sound Road and the CCS.

. The L-31E Canal 1s the closeat freshwater water body to the CCS. The L-31E

‘Canal stations shall serve a dual purpose of providing information for the

assessment of: CCS influences, as well as supporting the monitoring of water
levels for ID operquon
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Proposed Bisayne Bay Site
3 Proposed Canal Site
Canal
F Road
[]G-Ill Groundwater Boundary

- Extent of Saltwater Intrusion (USGS 2008)
- - Estimated Extent of Saltwater Intrusion (USGS 2008)

Figure 2-4. Proposed Surface Water Monitoring Sites (need to revise locations).

Revised Location
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Table 2-5. Rationale for the proposed surface water monttormg locations.

ettt e
Blscayne Bay BBSW-1 This site is in the cut and just offshore the Barge Turning Basin,

northeast of the CCS.

BBSW-2 Located offshore from the scrub mangrove where DERM has
observed atypical mangroves to monitor for seepage from the CCS.

BBSW-3 This site is located near the Arsenicker Keys, just offshore the
mangrove forest and co-located with TRGW-11.

BBSW-4 This site monitors the offshore portion of the CCS south of the

Arsenicker Keys and near the mou;,h bf the Card Sound
Canal/historical CCS outlet, and cb- kocated with TPGW-14, This
site is [ocated in close prox1mjty toa Department of Health

radiological monitoring site, *.. ey
BBSW-5 This site is located south-of the CCs and mitigation bank.
L-31E Canal TPCSW-1 This site is located northviest of the CCS a[ong ID Transect A to
monitor for seepagé. Jrom the €CS.and to aid in, the operation of
the 1D, e N
TPCSW -2 This site is located along the middle segment of the CCS and along

ID Transect C to monitor for seépage from the CCS and to aid in
the operation of the ID. o

TPCSW -3 This site is:located by.the 5-20 stl‘ucture, at the intersection of the
L-31E and C: 1&7 Canals to-monitor for seepage from the CCS, It is
also part of the'|D operatlons located along Transect E.

$-20 Discharge | TPCSW 4  _.-{-Sampling statwn iocated at the S-20'Discharge Canal. This site
Canal <~ _~shalt-monitor the extent to which the tidal portions of the drainage
~ < | carlal downstreat of the 5-20 Structure is affected by the surface
&% & watérsi of the CCS: as,y«ell as the potentizal influence of Biscayne

. ™, t Bay on the canal arpund the CCS,

Card Sound TPCSW -5 - y-Located.in Card Souhd Canal, just below the CCS, where manatees
Canal o T have ‘been. 1ncrea51ngly observed as reported by DERM.

""""" o S

2. 4 2 Surface Water mata Coliectmn

The proposed s quace water stations in Biscayne Bay shall measure conditions
just abave the- bcd.tment surface. All stations shall be automated with one sct of
tcmperarure and conductivity sensors installed horizontally approximately one
foot above.the sediment surface (Appendix D). All proposed sampling stations
in Table 2-5 shall be automated and instrumented similarly to the CCS stations.
This will allow for the determination of water level, tempcmrule and specific
conductance at each site,

Data from each surface water station discussed above shall be collected ar 15-
minute intervals from the top of each hour and remotely uploaded to a database.
This menitoring strategy shall allow a continuous assessment of specific
conductance and temperature changes in Biscayne Bay and canals in the areas
surrounding the Turkey Point Plant. The stage sensors shall be ted to an
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established datum (NGVD 1929 and NAVD 1988). All sensors shall be
inspected and cleaned as needed.

In addition to the proposed automated monitoring, quarterly monitoting at each
surface water station shall consist of field parameters, major ions, and TDS and
CCS tracer suite, as listed in Table 2-1. Semi-annual monitoring at each surface
water station shall consist of all of the above parameters, and nutrents and
biological parameters. Gross Alpha shall be monitored semi-annually for 12
months in all stations located within the cooling systém. All applicable samples
shall be analyzed in accordance with Chapter 62160 F.A.C. at an FDEP-
approved laboratory facility capable of anaiyzmg samples with a wide specific

"\

conductance range (including hypersaline wa.tc{s) \‘\ .
In addition to the data carrently co]lncted where posmbl;}‘addlnonal data from
other entities (Figure 2-6) such as BNP; NRC, USACE, EPA, NOAA, DO,
NPS, DOH, USGS, FWS, DERM and’ o:.her lﬁcaL‘govcrnmcnts, qﬂd SFWMD

R will be added to the information collected, from this effort to form a more
comprehensive understanding of this area. BNP ‘monitors salinity at 34 sites in
the area at the same 15-minnte samphng frequeticy Belimund et al, 2007), and
the sites around the CCS (BIS‘COBB BI‘SCIZB and: ﬁISClSS) will be used to
complement the monitoring cffe;rts ;nfqrmaﬁon available from the sampling
network in BNP;.-Audubon Socigrj?‘s ficarby “sites] and the SFWMD Water
Quality sarpphng rtemrcark will be, rcvicwcd for relevance and applicability in the
inclusiop‘of data rcpo 2. Other. data that will suppart this monitoring effort
include the SFWMD gperauom of the S-"O structure, since that affects the water
quality at TPCSW- K g ;

e———

2. 4 2 1 Statlon Constructlon"Tasksz esting

. To maximize 11np1emcntauon of the Plan, it is important to install the surface
., water stations and groundwater wells in specific steps that are required to
., initialize other subsequcnt steps of the Plan. A key component of the water
-‘budget (Section’2.2.2) is performing a bathymetric survey that provides the water
volume of .the CCS concurrently with station measurements and plant
operauoris ID operations, surface water and groundwater gradients, rainfall,
evaporation and tidal influences. Since it will take several days and several tidal
cycles to collect the bathymetric survey data, it is important to relate the data
collected from the survey back to the elevation of the surficial water tables,
surface watet elevations, and the elevation of the CCS. To complete this task, it
is necessary to complete the well/sutrface water clusters in the list presented
below before conducting the bathymettie survey.
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All Biscayne Bay Groundwater/surface water locations:

« CCS Groundwater/surface water location in the center (TPGW-13)
of the CCS

«  CCS Surface water level and WQ locations
+ ID and L-31F Surface water level and WQ locations

+ GW Stations at the North {TPGW-12)

+  GW Stations at the South | I.’Lﬁﬁil@ﬁﬁﬁ, S QS
¢« GW Stations at the TPGW-3 “‘.r g

- ""u
o (GW Stations at the TPGW-2 o "“-\_
Ttems listed ebove are all related to the bathymetnc survey Oncc the tasks above
are completed, the bathymetric survey s_.ha]l be conducted as dcscnbed under the
Water Budget section (Section 2.2.2). - A

- ’ "'-. *,

h\‘. + + R

2.5 ECOLOGICAL MONITORING

2.5.1 Overview and Strategy 2

- K . "
_.- e e M.

S
R

b e

The purpoge’ of ecologxcal momtonng is described in COC IX and X of the
Uprate (see Appende\A’) Eco]oglcﬂl, monitoring is necessary to establish the
current, pre-Uprate statug of major ccologlcal conditions and biotic components,
the extent to" whmh CCS  operations 11npact conditions and components, and the
extent-.to. which, Upratc unplcmentauon further unpactq and changes these
condmons and compénentq Ecological conditions of primary (but not exclusive)
~interest, relited- 0 CCS % Operations and ecological responses, ate salinity, a tracer
set of CCS water, and nutriénts. Biotic components of primary intetest are marsh
- vegeration (freshwater gram.mmd and woody), mangrove, submerged aquatic
vegetatlon (QAV), 'md benthic fauna in and adjacent to Biscayne Bay.

l‘hc strategy emp}oyed for this Plan is as follows:

. 'Spauaﬂy characterize ecolagical conditions via broad reconnaissance
surveys within one year of Plan approval. These surveys include
resistivity surveys of freshwater marsh, Biscayne Bay, and Card
Sound (see Secdon 2.3.3), along with sampling of specific
conductance and a CCS tracer suite within the upper 50 cm of soils,
sediments, ot other bottom-types;

»  Within one month of Plan approval, begin idendfying areas of
potendal CCS impact. This will be accomplished by synthesizing
existing data relating to the distribudon and density of vegetation
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using observations and cursory analysis of historical aerial
photography,

+ Initiate assessment of these impacted areas immediately after they
have been spatially identified;

» Establish transects and plots in freshwatet marshes, including
sampling of specific conductance and a CCS tracer suite, and
nutrients in soils and sediments;

¢+ Initate Biscayne Bay benthic SAV and faunal Aafsessment; and

,

» Document broad-scale vegetation pattems vm _pre- and post—Upratc
aetial photographic surveys. N,

2.5.2 Design ' : N

The ecological monitoring is bascd on“a BACI @efore-Aftc}Control-Impact) _
* approach. Three zones (freshwater matshés%,, Saline/coastal wetlands, and
Biscayne Bay and Card Sound) shall be asscsscd connnuousiy pte- and post-

Uprate. Results shall be com\pa.rcdmm changes ‘ovét. this time in reference areas

that are ecologically similar, w:.th exposb:.c to simila- emuronmcntal factors other
tha.n CCS operations. The ‘”fnznglc Ag: between Catd Sound Road and US

At a :mrumum,- two _years of \ pm-Uprate moni'tonng shall be pcrformcd

Addmonal]y, some m‘taf}urements shaJ‘.l be taken within the CCS.

W1thm cach zone,éa shghtly d:ffei-ent sampling design is recommended. A

transect desigh. | isto be Hsed-within the’ norr.hem eastetn, western, and southern

o marshcq (F.lgu.te 2 5) Areas that have been identified as containing stressed or

- atyplcal VEgetanon pﬂtterni shall be inciuded in the transects and subject to
~ additional evalu'tuon T hcsc stressed areas include the following locations:

1) an atypxcal mangrovc arca, cast of the CCS {25.41°N, 80.32°W)

”)\short frmge mangroves south of the Sca Dade Canal (25.34°N, 80.33°W)

3 stunted mwgraes site, west of CCS (25.43°N, 80.35°W)

4 pond srea in saltwater mangrove areq east of CCS (25.3799°N, 80.3268°W)

5) nearshore benthic features within Card Scund (25.4072°N, 80.3273°W)

A transect approach shall also be used in the mangrove wetlands east of the CCS,
but because of the small area involved and strucrure of existing or remnant
creeks, these transects may be modified over time to spatially conform with
landscape features and areas of potential impact. Within Biscayne Bay and Card
Sound, a combination of nearshore-offshore transects and neasshore areal

sampling shall be used. For any of these zones, addidonal study sites shall be
added at locations where specific CCS influence is subsequently identficd or
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concerns are noted (e.g, sites of CCS derived groundwater upwelling) and/or
other concerns are noted.

2.5.3 Initial Ecological Condition Characterization

Assessment of biotic responses to CCS opetations requires information on the
spatial distribution of envitonmental conditions that affect biota and ate
potentially influenced by CCS water. A condition of priary interest is specific
conductance (especially soil and sediment specific conductance for vascular
plants), but other conditions (such as temperature a,,nd  hutrients) are important
ecological factors. Measurement of a CCS tracer suitc 4§ cssential to establish the
extent of CCS connectivity in a given ad]aceﬁt zong., Initial information on
salinity distribution will be detived from~twb sourccs 1) electromagnetic
resistivity surveys (Section 2.3.3) of wc'dands*’ ‘the CCS, Blschyne Bay and Card
Sound; and 2) porewater surveys of these areas, mcludmg ‘the-freshwater and
saline wetlands adjacent to the CCS. sm.d BLsgayqé Bay and Ggrd Sound.
Porewater shall be analyzed for conductmty within-the root zone “(about 30 cm
deep, but limited to the top 50 cm), along with the CCS tracer suite analysis at a
subset of locations. Results from these surveys shall Jdcntfy zones of CCS water
connectivity with surface sedlmcnts and soils via, seepage and groundwater
pathways, providing mformaubn on jsotmtml ecologlchl mﬂucncc of the CCS, as
well as a basis to improve the mpmtormg design’ wnhm the adaptive protocols of
this Plan. P LR et
.a"' FP "‘-\ "\ -"
The res1§ﬁwty surveys,. d;scnbed m Secnon 2.3.3, shall encompass the wetdand
areas adja(:cni: to the GCS the CCS and Biscayne Bay and Card Sound. Results
from these su;veys arll be used to iopate potential upwelling zones containing
_GES water. A mmunum of. ong ‘Survey over land and two seasonal surveys over
. Bis¢aytie-Bay. and Card Sound {siie wet season and one dry season) shall be
" completed wn:h.ln thc ﬁrbt ycar of the Plan implementation.
A broad-scale qurvey of porewater temperatute, conductvity, and the CCS tracer
“.suite shall be made in adjacent wetlands and in Biscayne Bay and Card Sound
dunng the first” dry season after acceptance of this Monitodng Plan. Specific
conducuwry and ‘ternperature profiles (at 10 em intervals to 50 em or bedrock)
shall bé meéagufed in sita (using field meter and probes) at more than 100 points
in the wetldnd and more than 100 points in Biscayne Bay and Card Sound. The
boundaries of the surveyed ateas shall be as far west as Tallahassee Road and
Card Sound Road south of the L-31E, wetlands, and Biscayne Bay as far north as
the Fiorida City Canal, south to Card Point, and east as far and as 3 km offshore
from the Biscayne Bay and Card Sound shoreline. Sample sites shall be
approximately even in distribution, but some samples may be taken in areas of
special interest (such as apparently stressed areas, tree islands, remnant creeks, or
sites where groundwater inputs are suspected). If such areas are found to be
distinc: from adjacent marsh areas, the transect design (described in the
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Freshwater Wetand section below) shall be modified to include these areas,
Water level (within wetlands) or water depth (within the Bay) shall also be
measured and locations of all sampling shall be tracked and identified by GPS.
Following analysis of the survey results, and after consultation with the SFWMD,
CCS tracer suite measutements shall be made from porewater in the upper 30 cm
of cores collected at a subset of sites that, based on specific conductance results,
indicate the strongest CCS influence (with at least 30 samples in each wetland
zone and 30 samples in Biscayne Bay and Card Sound). In Biscayne Bay and
Card Sound, sampling shall be done during a neap tid®.period, January through
March. A second sampling set may be called for, Whlth may include additional
parameters pending the results of this initial porewater survey and the resistivity
o

survey sets. N ~

Py
Y

NN
2.5.4 Vegetation Mapping by Aerial imagmg
& \ ",

The distribution, density, and composi‘mpn of piant commuriities shall be

mapped pre- and post- Uprate from aerial photogtaphy and phote-interpretation.

The spatial domain of tHis™ effort will be ak.described above for airborne

resistivity flights over wctlands (includmg both freqhmtu and sahne wctla.nds to

ground—truthmg, shall be condutted, 'ns -dcsenbed -in RBCOVER’S vegetation

mappmg of the Everglades I—Iowevm- 4n addition t6 identification of dominant

species (plant" comnmhlty classiﬁcanon) the proportion of cover shall be

estimated within as j Yset of 5 catcgories (with 20% cover increments).

Specifications- of RE',CO{?ER methogls ate described in two SFWMD Statement

. of Work docusmients, which will be prgvided to all interested parties. Pre-Uprate

- -afflysisshall be petforined-on pEdtag:aphs taken for RECOVER in April 2009,

o _~ifiich il be provided by SFWMD to FPL or FPL contractors. Post-Uprate

© 7 analysis shall be, conducted on FPL photos taken two to three years after the

., initation of Upratc operations. All FPL vegetation mapping work will be closely

goordinated with the SFWMD staff that oversee the RECOVER vegetation

rnaPpmg, with SI'\X/MD review of FPL procedures, such that any duplication of

effott and costs are minimized and data quality is maximized. All data derived

Eroth. _both.- the 'RECOVER and FPL cfforts will be shared between the
orgamzaponf: ‘Data shall be reported in an ESRI geo-database and GIS format.

2.5.5 Wetland Transect Locations

Ecological assessment of the wetlands will focus primarily on patterns of plant
community status and environmental conditions relevant to this community,
along transects emanating from the CCS. The approximate locations are shown
in Figure 2-5. Three east-west transects (approximately 6 km long) shall be
established through the freshwater wetlands (shown in yellow in Figure 2.5)
from the CCS into the Model Land Basin at least as far west as Tallahassee Road.
Preliminary locations for these three western transects include an area of special
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concern, adjacent to the CCS westemn boundary, where observations of sparse
and stressed vegetation have been made, as well as western areas that are not
obviously influenced by the CCS. Three shorter transects shall run from the
northern and southern CCS boundary through freshwater wetlands (in yellow)
and saline wetlands (in pink) to the Biscayne Bay and Card Sound coastline. Two
of these transects traverse wetlands south of the CCS, with one from the
southeast cotnet and one from the southwest cotner of the CCS to Card Sound.
A single transect traverses wetlands from the northern CCS boundary to
(approximately) the mouth of the Florida City Canal. Three additional short
transects shall run from the eastern CCS boundary to-the coastline in the saline
mangrove wetlands (shown in pink in Figure 2-5) wat"h an orientation dictated by
the shape of this narrow coastal area and the }dcaudg of previously identified
atypical mangroves growth and mangrove mo,,t'tahty RN
& o,
A reference transect (in turquoise lanlglkrc 2-5), apprommagely 9 km long
through freshwater and saline wetlands shall also bp-es] established irfithe “Triangle
Area.” The final location of these transéats-and,the- Sample sites’ sclccted along
them shall be subject to the consent of the ‘SFWMI) in consultatiofi"with other
Agendies, o S

" -,
i1 .

2.5.6 Freshwater Wetland Transect Assessments
Sampling along-all"tragsects shall bEJat ,3’spzua.l 1evels (20 m plots, 5mand 1 m
subplots; F}gum -6y~ The exact locations of these plots along the transect shall
be jointly” defermined thh the Agenmcs after an initial dry season assessment
along eaclt. transect, w:th measurements\ every 500 m of field porewater specific
conductance and tempai'ature depth profiles to 50 cm depth, along with the CCS
iracer” &:mre, as desq:lbed An the Injtial Ecological Condition Characterization
7 secdon. Addmonally, ds.ssolved 'b6Eon in the upper 30 cm of porewater shall be
-"'isampled and- analyzcd If no differences in specific conductance are observed
- dlong a transect, the p lots. shall be established at equal distances along the length

.pf the transect ('Flgure 2-6).

Aloug each western transect, five 20 m x 20 m major plots shall be set up, Eight
sub-plots shal] bé set up per major plot along each transect. This includes four
5 m x 5.0 (pink boxes) and 1 m x 1 m (yellow boxes) subplots that shall be
randomly ‘eétablished (Figure 2-6). From each major (20m x 20m) plot, species
composition and abundance, woody species cover, herbaceous species cover, and
canopy height shall be measured. Percent vegetative cover shafl be determined
from the aerial imagery, while the other parameters shall be determined from
ground assessment. Photographs for each plot shall be digitized, and
classification of community types defined for each plot.

During the ground assessment, one 5 m x 5 m subplot shall be randomly
established within each quadrant of the larger plot (Figure 2-6), Species diversity
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and characteristics of woody plant species within each subplot (e.g, height,
diameter at bteast height) shall be measured. Within the same quadrant, a 1 m x
1 m subplot shall also be randomly established in the marsh to determine the
marsh species diversity and density. All sawgrass (C. jamaicene) culms and
spikerush (Elocharis spp.) stemns shall be counted within each subplot. The
number of leaves in ten C jemaicense culms shall be counted and measured;
similarly, the height of ten Ekecharis spp. stems shall be measured. Estimates of
plant productivity shall be made in woody vegetation (5x5m) plots from changes
in morphology (e.g., diameter at breast height) and }éaf litter production. Plant
productivity of dominant graminoid species (in 1xjtn piots} shall be estimated by
leaf biomass turnover measurements. The pmposed ‘methodology is consistent
with methods used in Everglades Nanqml‘H Park “by* the National Science
Foundation (NSF)-funded Long-Term ECOloglcal Research‘ Erogram based out
of Florida International University, " - N

S -""'\ "‘\. N"'-u,

Plot (20 m x 20 m) measurements sha]l be condﬂcged once a yea:, wl'ule the 5m
subplot measurements shall be conducted tw1ce #year, at the end of the wet and
dry seasons. Leaf litter preduction mieasurementé-shall be made quarterdly. The

1 m subplots shalt be mcasured at‘three month mfcrvals

........
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Figure 2-5. Ecological menitoring transects adjacent to the CCS (including freshwater
wetlands in yellow and saline wetlands in pink, Biscayne Bay and Card Sound
benthic in black) and associated reference transects (in turquoise). Location of
the interface of freshwater and saline wetlands shown herz is conceptual.

Twice a year (once at the end of the wet and dry seasons), ten leaves/stems of
each of the dominant species shall be randomly selected and collected from each
plot along each transect for morphological and physiological characterization.
Leaf characteristics {L.e., leaf length, widih, and thickness, water content) shall be
measured prior to the leaves being dried and analyzed for C, N, and P contents,
as well for (8"°C). Changes in these plant characteristics over tfime and among
plants within and between transects shall be analyzed for trends and differences.

Momtorng Plan 23
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Water levels, surface water (when present) temperature and specific conductance,
soil temperature, and porewater specific conductance and the CCS tracer suite
shall be measured at each major plot every 3 months. Porewater nutrients (TP,
SRP, NH,, NOy, TKN) shall be measured in all subplots rwice per year. Bulk scil
nuttients (TP, TN, TOC) and bulk density shall be measured in these subplots
annually. In major plots with apparently stressed vegetation, sulfide and boron
shall also be measured in porewater samples during the first two sampling times
to assess these potental stressors. Additdonally, specific conductance and
temperature shall be measured in L-31E Canal and ID~ surface waters along the
line of these transects. -

As described in the Initial Ecological Condmo“h Cha}aq_tcnzanon (Section 2.5.3),
the specific conductance and ecological ccandmon of tree ls,l{nds along potentially
temnant streams and other sites of” speclal interest shall bc assessed in a |
preliminary survey. If results from this | survey m;:hcate the nee\ ﬁ\.’c additional
information, then additional transects™gb- pl.ots fear the three “established :
transects may be added. Sampling shall be" consiétent with that occurrmg along
transects, but the SFWMD szLcoordtnate Agency review prior to initiation.

Plot site selection, plot des:gn, and "samphng a]ong the three shorter freshwater
marsh transects north and sou‘t:h ‘of tho*CC& sh‘aﬂ be as “described above for the
western transests: However, only ng ot plots-shill be established along each
of these t:cansects qut site selccuon, plot design, and sampling along the
reference’ Ereshwater a.rsh tranﬁc;ct within the “Triangle Area” shall be as
described- above for the westem t.ranset;tb, w1th a total of 5 plots.

10m

Legend:
& 1 mx1m subplots
5mx 5 m subplots

5m

Figure 2-6, Example of a proposed sampling design for ecological monitoring along the
transects.
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2.5.7 Saline Wetland Transect Assessment

Assessment along the six transects containing saline wetlands (shown in pink in
Figure 2-5) shall focus on plant community composition, morphology,
productivity, and envitonmental condidons, similar to that described for the
freshwater wetlands. The sampling design shall also be similar, with the
establishment of 2 major (20m x 20 m) plots per transect, each with 4 to 8
subplots (pending the presence of herbaceous vegetation). The specific location
of these plots shall be determined with the consent of the SFWMD after an
initial site survey with porewater salinity, temperaturey a.pd the CCS tracer suite
measurements as descrbed sbove. However, alohg-the three short eastern
transects, initial site survey points shall be spa;e/k:ppmmately 100 to 200 m
apart. The following shall be measured as prevrg:.tslf desgf:bed for freshwater
wetlands: plant community composmqn', cbvet, canopy™height, leaf litter
production, and leaf biomass mmov(g.f: }tﬁge, surface water mperature, and
conductmty. and soil temperature, poréwater spaéx?}c condui e, the CCS
tracet suite, and nutrients, Additionally, d.t;?,ulvpd' gulfides shall Be. rr;casurcd in
saline wetland porewater. Twice a year (at the . end of the wet and dry seasons),
ten leaves/stems from eachof the dominant sp.{&‘nqs shall be randomly selected
and collected from each plbt on .the transect."Leaf characteristics (L.e., leaf
length, width, and thickness, \}!pter“toméﬁt}.ahaﬂ be rheasyred prior to the leaves
being dried and analyzed for C} 1\‘4'{ and P ponte'ms, as well for 8"C. Changes in
these plant characteristics oveé tigne afd amongff.»lants within and among
transects shafl be hﬁalyzc{i for trends £ d differences.
#

The saline. gbastal pqr'ttoL of the refé\;encc transect within the Triangle Area
(Figure 2-5)" shall al§o .lhclude, at a rigimum, 3 major plots and subplots and
_.aa.mphng of thcs: subpiets 25 desr_mbed for the saline wetlands.

ZSSCCS Ecaiogmal Measurements

.__\"At the time thn the transect surveys are conducted, CCS sampling to
"'-c:haractcnze nuttjent concentrations in the sediments of CCS canals shall also be
condﬁctcd to befter understand ecological relationships in adjacent areas.
Samphng sha]l Jse done aslong three transects extending from the three western
marsh transects (yellow in Figure 2-5) to the three saline marsh transects east of
the CCS (pmk in Figure 2-5). Measuzements shall include nutrients in porewater
and bulk sediment. Along each of these transects, five sites shall be selected,
including the eastern- and western-most canals. Sediment cotes shall be collected
two times per year with potewater znalysis twice per year, and bulk sediment
analysis once per year (as in wetland and Biscayne Bay sampling). Sample depths
shall include surface (0-10 cm) and subsurface (40-50 cm) samples. Major
dissolved macronutsients (TP, SRP, TKN, NO,, NH,, 8O, DOC), and
micronutrients (Fe and trace metals) in porewater and total nutrients (TP, TN,
TOC) and select elements (a subset of those listed in Table 2-1, established in
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consultation with the SFWMD after Plan adoption) in the sediments shall be

measured.

2.5.9 Biscayne Bay and Card Sound

Ecological monitoring of Biscayne Bay and Card Sound shall focus on
documenting benthic biota (submerged aguatic vegetation (SAV), benthic and
epibenthic fauna), specific conductance to which these biota are exposed, and a
CCS tracer suite to distinguish the extent of .Ct connectivity to these
conditions. Specific conductance and the CCS/ trafer suite initially shall be
broadly surveyed as described above (see Sectign 2:5: "‘Bcnﬂuc surveys, and fish
and invertebrate sampling, as specified 5:1 tbc Plan i;Lg]l utilize results from
existing monitoring programs within Biscayne Bay to the t possible. Sample
methodology for work in the Plan js gonsistent w;th :ﬂ\e; tograms within
Biscayne Bay and Card Sound, but is pgformed il |Gcations 0 \*Q.:B.rkey Point
not sampled by the other programs. Data® ftom"f}l;eﬁ';: programs shall Be used for
assessment of reference aregg.\ conditions. "\,,_.. '
A
Benthic surveys shall be ma msmg--a. transect dasigh.to discern potential CCS
effects as a function of distandg from’ ShorérA. setof twelve fixed transects (black
lines in Figure 2-5), each 2 km \10n shall be\sampled randomly (along each
transect) twice'fer year. The trarise shall be arrayed such that each set includes
4 transects approxnhqit parallcl‘to‘ shore that are 0.5 km, 1.0 km, 2.0 km, and
4.0 km offsﬁore The] atray shall il;xéludc 4 sets of these transects that project
from the } proposed salu;é wetland traniects: one northern zone (offshore of the
powet plant)}-oe, t:entralzone (offshisé of the central CCS), one southern zone
~~{uff:sl1dr&of the' SeaJJatdc Caml —southeast CCS cormer), and one rcfcrcncc set
" 2:5). Samplmg qha]l be done to estimate the species composition, abundance and
. cover of benfmc vegetauon (submerged aquatic vegetation, SAV, including
—""--.,macroalgae) and Ia.’cge sessile fauna (e.g., corals and sponges), using the Braun—
“’xﬁlapquet methodqlogy curtently used in Flotida Bay and Biscayne Bay by
-CQVER and other groups (Fourqurean et al. 2001). For each transect and
samplg‘ng‘ evant 10 points shall be randomly selected, with rmeasurements in
4 quadrats o 25 m? each) pet sample point. Sampling times shall be done twice
per year, once during the months of March-May and once during the months of
August-October.

SAYV closer than 0.5 km shall be monitored using video analysis, as in Lirman et
zl. {2008) along the shoreline from the Florida City Canal to Card Peint, plus
along the shoreline of northern Barnes Sound from the Card Sound Bridge to
Middle Key as 2 reference area. Surveys should coincide with the tming of the
Braun-Blanquet surveys (2 times per year).
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Nearshore benthic fauna (small fish and invertebrates, such as pink sheimp) are
cuttently monitored by RECOVER elsewhete in Biscayne Bay and Card Sound *
(Figure 2-7), but not off the CCS north of Mangrove Point. This Monitoting
Plan component shall £ll this gap between Mangrove Point and Turkey Paint,
using the same methods (with 30 throw trap samples per sampling event, twice
during the year in the wet season and dry season).

Fish and Invertebraté Assessment Network sample basins (in green),
k funded by RECOVER, (See,

" http:/ Iwww.sfl;’egitore.orgl scg/scg_meetings/2008_meetings/092508/Pink%205hr
imp¥20ASSESSMENT%202008. pdf).

Figure 2-7.

Supporting fiﬁfm:mation, needed to interpret ecological findings, shall be
collected along transects and at fish and invertebrate sampling sites. Surface
water specific conductance and temperature shall be measured at each site during
each sampling event. For each benthic survey transect, light extinction shall be
measured at two points per transect. Porewater specific conductance and
temperature shall also be measured at each sampling point along these transects,
with the CCS tracer suite measured at a subset of points {(at least three per
transect). Sampling depth shall reflect exposure within the seagrass root zone .
(uppet 30 cm). Nutrients in porewater (as measured in the CCS and wetlands) :
shall be measured twice per year and bulk sediments shall be measured once per
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year at 3 sites per transect {as descrbed in the Wetland sections). Seagrass leaf

nutrients from the dominant species (likely turtle grass) along each transect shall
. also be analyzed once per year for total nutrient content (C, N, P per dry weight), ,‘
as well as §C and 8N ratios. j
Table 2-6. Ecologic Monitoring: Transect Sampling.
Surface Water ~
(SW) & SoiH P
Location(s) and Porewater (PW) Biotie Sed{ment
Zone number Parameters Parameters Pafarnetqrs Frequency | Description
o | 3east-west sW: Plant A Mytfients, ™ | Annual, bi- | Additional
] transects, 3 stage; cormunity ‘*J(TOC N P)\ nnual and | parameters
= {roughly) north- temperature, compositlon," 71 bulk ™ ghce every | maybe
2 | south transects, 1 | and caver, canbpy«' density \h@\ added
- reference transect | conductivity, height, ~ < s
% {Figure 2-5), All productlvﬁi‘ty,k 5y e J,f n}
> with 3 spatfal levels | PW: leaf Lo on plot
= (20 m plots, 5m termnperature, characteristfcs, o level (see
] and 1 m subplots; conductivity, . C, NP K text)
= Figure 2-6) tracer set, Y corttgnts 6“C e,
‘ nutrients, boron b
Y Along each of three | PW: \ \l Nutrienﬁts “»| Once or Additional
O transect (ines temperature, i (E;NL‘P), twice per parameters
within the CCS. conductivity, _.a e Tl o year may be
Minimum of 5 sites ntﬁ:rients ., y .,-" dens Ey, consistent | added
per transect, 1 ~ o4 TOCtrace | with tming
s - ) | R elements of wetland
Y Jol YN transect
A LY samplings
= Six transects plus | SW." .. | Plant .~ Nutrients Annual, bi- | Additional :
] referencetransect, | stage, <. “mmunity {TOC,N,P), | annual and | parameters ;
% (Figure 2:5r3- tempeca’ture, " compdsition, bulk once every | may be :
2 spaﬁal*tevels (20 i cOnducti\nty cover, cahopy density, three added
e plots S5mand1m ~. | height, months
o subplots; Figure 2- PW 5, .."| photosynthesis, depending
| ), ™ tempe{ature, | leaf on plot
v A canduqtivity, characteristics , level (see
T CCS tracer C,N, P text
£ suite,hutrients, | contents, 5°C
& ) -and-dlissolved
n ] sulfide
- For SAV and sessile. 5w Benthtc (SAY, Nutrients Two times Additional
g benthic fauna, 4 | temperature, coral, sponge} (C,N,P), per year for | parameters
2 sets of 4 transects conductivity, community bulk _biota and may be
- {each 2 km long). light extinction | composition and | density, waters, one | added
] Ten random sample cover, salinity, | TOC time per
o points per transect. temperature, year for
g For nearshore 500 Pw: seagrass leaf sediments.
g m zone, video 5AY temperature, nutrients
= survey, Far mobile | conductivity, {C,N,P), 53¢,
= epibenthic fauna, CCS tracer and 5N, fish
< area between sulte, nutrients | and
B Mangrove and ifvertebrate
B Turkey points, 30 specles
o stratified random composition and
points. abundance
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Table 2-7. Ecologic Monitoring: Initial Characterization and Survey Sampling.
Location(s) and
Zone Type numbar Parameter(s) Frequency Description
o o | Resistivity | At least as far westas | -- 1
&£ _E Survey Taltahassee Rd. and
&5 Card Sound Road south
w ; of the L-31E, at |east
g as far north as the
L Florida City Canal,
18 south to Card Sound ;
E 3 Porewater | Spatially distributed Temperature, 1-2 times; Additionat .
-5 Survey within freshwater conductivity and 1n1tj_al’.e after parameters may
el wetlands; minimum of | CCS tracer suite, Plan be added after
- 100 conductivity water level :auth_onzation the first sampling
samples and 50 €CS g event.
tracer suite samples N O,
A Resistivity | Entire area of CCS ;,-"‘ A N
] Survey o T
LA L Y BN
\.‘-h r’! - N
‘\__\ \.\ E .’,Vl‘ ‘;‘jj‘ ™, .. '\.}
. % jf' o
> Resistivity | Biscayne Bay southof _ | - W
Survey Florida City Canal and 1 N P
8 .
o Card Sound g S
Porewater | Spatially distributed ireEnpera ré;--.. | 1-2 times; Additional
5 Survey within 3 km of shore; cgnu!uctlw:;r? aqd Tinitiate “after parameters may
& rminimum of 100 cas t.race sw‘fe “-Blaiy be added after
conductivity Samples \ A “auehorization the first sampling
and 50°C Sﬁ‘acqr s;:ite \ ‘{f event.
ngpl AN
= | Aerial Entjré.area of lnl;ere}t Y Pre- and post-
< Imaging A \\ o LAY Uprate per Plan
R Wl S| S specifications
e . Mo e



Docket. No. 090007-EI

Turkey Point Water,

Surface Water and Ecological Monitoring Plan
Exhibit RRL-6, Page 49 of 76

Proposed Monitoring Well Site
Proposed Surface Water Monitoring Site

Existing Stations to be Sampied by Other

Existing Wells to be Sampled by FPL

Transect Line

Transect Line

Propoded Sampling Location for Interceptor Ditch

Proposed Canal Surface Water Monitoring Site
Propased Monitoring Well

Proposed Sampling Location for Cooling Canal System)
Proposed Canal Site

£ & E Proposed Surface Site

Biscayne National Park Station

USGS well

Existing FPL Well

Existing Menitoring Well (USGS:5FWMD)
Biscayne Bay WQ Station

G-Il Groundwater Boundary

Ganal

Extent of Saitwater Intrusion (LSGS 2008) - - ] . M

. Eatimated Extent of Saltwater Intrusion (USGS 2008) : .

Figure 2-8. Existing and Proposed fonitoring Locations. {E & E need to update maps and
locations)

1
1

RN

[T as-

40 | 2: Proposed Mon‘torn

[Ue3
7
ar
=D




Docket No. 090007- EI

Turkey Point Water,

Surface Water and Ecological Monitoring Plan
Exhibit RRL-6, Page 50 of 76

3

Field Notifications Data
Collection and &eport:ung

3.3 QUALITY ASSURANCEIQUAU)‘V CQNTROL
(QA/QC) PLAN . NN

Pursuant to Chapter 62-160 FAC, a° Q\A/Q,@" P,hﬁ, shall be" p}upmd and
submitted for the Agencies approval mthm\45 days of this Plan’s approval. The
QA/QC Plan shall lay out the overall \’fra.meork to ensure defensible
monitoring results and quah"l;y repmmg The Plah. shall cutline procedures used
in the field to install wells, a:qua]ly collect samples, -and conduct laboratory
analysis. All data collected \‘s‘hall ni'cct\ SF\Z@%D ~4nd FDEP QA/QC
requirements. More, detailed infe ity f"clatedwqu‘:‘ahb:auon and maintenance
of probes a.r;d other a.h{?mated trydientation shall be provided. A major part
of the C%}( QCf Plan shall descrbe, éata management procedures to ensure the
data is pra é!:ly recordécif ind rcportéd \ '
\ x

Detection iJ.mlts\l‘or cgch puamgter u:r “the Plan shall be listed in the QA/QC

__ﬂ.w"P[an for Agency appmval i

¢ Field measu:emeqts for sahgnty shall be made in accordance with the Standard
v, ., Method 2520B { u[ﬂu;g the Pfactical Salinity Scale of 1978 (PSS78) (APHA 1998).

.. Since the PSS78 js pccurate to a salinity range of 2 to 42, it will be necessary to
“uge" chloride and 'I"DS data from laboratory tneasurements to validate salinity
values exceedlhgf42 The QA/QC plan should include a methodology for
perforrmng these validations.

,,-f

3.3.1 Field Event Notifications

The lead Agency personnel or their designated contractor shall be notified of all
field events no later than five days prior to initiation of field events including but
not limited to site surveys, well installation, and surface and groundwater
sampling. During long-term events, such as well installation, the lead Agency
shall be notified for subtasks, such as development and geophysical logging.
Apency personnel shall have access onsite to observe field activities and provide
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copies of field generated data upon request. If field events are delayed,
notification should be provided as soon as practical and include the rens:d field
event schedule.

3.3.2 Maodification Requests/Notifications

Minor modifications to the Plan, such as movement/adjustment of monitoring
stations or locations over short distances due logistical constraints or to optimize
monitoring, may be initiated by FPL or the Agcpm?s“ in writing during Plan
implementation. Modification requests by FPL, shall’ ‘be submitted within two
months of implementation and must be apgvoved@z the Agencies prior to
implementation. A

- _"'

Ly \
= ,/')-. ‘.."‘! \\; "‘\
3.3.3 Meetings g P S
N, _,p""
L YA o \\“‘3‘ .
To facilitate communication and keep the® gén{clbs apprised of the monitoring
efforts and any s1gmﬁcant ﬁ.m:hngs, serm annual meetmgs shall be held. Issues oE

3
...

3.1 DATA COkLECTION ANDREPORTING

Detmleci 1nformauon rsh%ll be provj dcd to enable the Agencies to understand
potentia] physicgl, <;hem.l.cal and poshb}y ecological impacts of water movement

T,

an;;l/ pL mterchanges.qbet::-vem thg C S surface water and groundwater. Data

d ,,.-f"'report copics ~In aCCordance w1th the Conditions of Certification and unless

J stated otherwme in the T ifth Supplemental Agreement, electronic copies of all

<, data and reportg gcnerated directly from this Monitoring Plan shall be provided

™. tg the SFWI\@ Director of Water Supply, Miami-Dade County Director of

""'QERM FDEP Director of the Southeast District Office, FDEP Siting
Coordipauon Ofﬁce Director, and Biscayne Bay Aquatic Preserve Manager.

Table '5—‘1_,.-prov1des s summary of data collection efforts and frequency of
collection.
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Table 3-1., Samphng Frequency

Ecclogical

Monitoring _.——-

and 27 o=l

ccs Water Salinity‘. 15 minutes Salinity, Quarterty
Conductivity, Conductivity,
Temperature, Temperature, tracer
Water Level suite and water
quality parameters ,
Groundwater Salinity', 15 minutes Salinity, -‘__ Quarterly
Monitoring Wells Conductivity, Conductiy
Temperature, Temperétutg tracer
Water Level sutte-and wi
quality paraméte
Biscayne Bay Salinity', 15 minutes  _[Salinity, '*\\‘\\ Quarterly
Littoral Zone Conductivity, | €Conductivity, ™~ ™
Surface Water | Temperature, < Temper?ur.es tracé‘l'-.... “
Water Level ™. | syite ant water \
“quatity pdrameters R
Canal Surface Salinity', 15 minutes Salipity, Quarterly
Water Conductivity, E Conductivity,
Temperature, %, "™~.._ | Temperature, tracer
Water Level %\l rsuite and water
W\ x| quatity parameters
Interceptor Ditch | Salinity!, | 15 minytes v SalT'"ity,._ Quarterly
Control Condu:twty, . v 7 | Canductivity,
{Interceptor Tgmperature L ‘\i '-f Temperature, tracer
Ditch, L-31E, and aWatt\r Level : ] Y, | suite and water
CCs) Cy % % | quality parameters
See Tables2- 6\_ s

T Satinity valles calculated using the' P3578.

&
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3.1 DATA COLLECTION

3.1.1 Automated Sample Collection

Proposed stations identified in Figures 2-1, 2-2, and 2-5 of this document shall
be electronically monitored by FPL. All sutomgted tme-series specific
conductivity, temperature, and water level data ag- &1 ssed in Section 2 and
ptovided in Table 3-2 shall be compiled from t};e :cmote locations through the
use of telemetry. Each station shall have a qtm%a.lo §‘ol3.t power supply, onsite
data loggers (with stotage capacity), and- tTre appropnatq sensors needed to
monitor the paraméters described in Tabie ,3-2 Each data’ logger shall initially be
progtammed to collect the required dgta 4t 15- -minuge, intervals (ngless otherwise
noted) starting at the top of the how.zi’\bascd o fﬁm& at the aYori ¢ clock and
maintained in Eastern Standard Time. Thé-diite oggcrs shall also g&vtrdccount for
Daylight Savings Time, te, retsin consistei “with SFWMD data collection
efforts. Calibration of segsors. shall be a cuon of the manufacturer’s
specifications. All sensors\ a{xd engmcnt shall "be maintained per the
manufacturer’s specifications. ‘\ i J;: e “= o
\ \ j N .\: "'~...:?

u‘tarnated timq §eries data collection from surface and
™ groundwafgr tations.

Temperature Pl Degre tCelsIus)
. Level.. x,\ e, FeEt (1929 NGYD and in 1988 NAYD)

< {-Speeific.( Conductance ST

“ | salinity - ™, - psu

&

3.1.2-. “Manual Sam’pl‘:e Collection

"‘ "-.

Data f.‘r“om efforts such as borehole logging, well and stage recorder swveying,
mant ‘watér, quality sampling, and biological monitoting, shall be recorded in
field notebooks prior to transctiption to an elecrronic database. As outlined in
Section 2 and per Table 3-1, water quality samples shall be collected from
groundwater wells, surface waters, and the CCS, 25 part of regular monitoring on
a quarterly basis.
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3.2 DATA REPORTING

3.2.1

Web Database

The data base shall be maintained and archived by FPL. This server shall be
backed up and archived weekly to minimize the risk of data loss. The Agencies
shall be given passwotds to access the data 24 hours a day/7 days a week. A web
master’s contact information shall be clearly posted on the web page. The Web-
based applications shall provide the following: ““_r .

r

-

Geologic and hydrogeologic data acqu.lrcd d&nng this investigation
Well construction data and spreadshcctx PN \\
Y

Downhole geophysical logs v '_,3 S

Geophysical surveys - ,-”’ ,’ N \\:‘\‘

Water budget and load ca.lculatlon ‘ v RN
Bathymetric survey {f 7

- Equipment cahbratmp'lcgq and mamtamed records

Manual sampling Cb\C’é","' ﬁeId dgta sheetq, hboratory analytical
reports x ’s. b

Sumsyarized-dta shal inkjulde Jgu{is o ed to

Grd"und'water ‘h.pd\surface ‘\&&att;r hydrographs

Spteidshect sugnmanes and \E:aphmal representations of current and
N
blstoncal manual sample results )

Autornated rgports. such a8 but is not limited to water level
'tempcrarure speclﬁc conductivity and ID pump operations,
mctcorological moml:onng

Log of smy rplant opemnons change, system shut downs or devietions
that rmgh;t affcct parameters in this investigation

Al results generatcd as a result of ecological monitering, Sections
2 3 2 and 2.5, Geophysical Suzveys

Scrr%«annual and annual reports in PDF formats
All other reports that pertzin to this Monitoring Plan

Aerial imaging results

If determined that additional information must be added or modified to enhance
the Web site, FPL shall do this within 30 days.
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3.2.2 Automated Data Reporting

The data generated from continuous electronic monitoring of meteorological,
surface and groundwater stations and ID stage and pump operations shall be
accessible real-time to the lead Agency; howevet, the raw data shall not become
offidal until FPL has had a chance to conduct a Quality Assurance/Quality
Control {QA/QC) review. This shall be done within 30 days of the date of
collecdon. FPL shall provide electronic accessibility of the results to the
SFWMD, FDEP, and DERM. All data shall be sto;eﬂtin a database maintained
by FPL; this server shall be backed up and archiyed weekly to minimize the risk
of data loss. The data shall be tabulated in;ﬁowolﬁadable Excel® or similar
format, and where appropriate, graplucally prcsmtéﬂ\ to\‘allow monitoring of
operations by FPL staff, quick teview of ume—scnes data»vamaaons, and sensor

erformance, A ~,

p "L.\\ \.\‘ - _;" ‘:} \‘h,"

%, ._ _z” o -

3.2.3 Manual Data Reporting \E v R

Data collected from manqal sampling and rﬁanitgrmg shall be stored in a
database maintained by FPL}, this-server shall be backecl .up and archived weekly
to minimize the risk of data\los Elecsrofic. -£gpics “ofanalytical data shall be
provided slmults.ncously to FPL d ﬂfg lead Agcnty; howevet, the data shall not
become offigisl q;ml it has unde) ‘gg -4 QA/QC réview by FPL. A summary of
QA/QC. analytical :eauhs shall be: pOSted on a secure Web site. While thelength
of time hetween co]lergung the dataand posting it will vary depending on what is
collected, FPL sha}l East the datay wp‘lun three months of collecton or at
minitnum prmade a status-as to whenithe data shall be posted. The manual data

it e

~Shall be ‘cempﬂed 'mth automarcd'aata into reports as outlined below. Data files

b}

\

Surveyor's Report

‘"\FRI.. shall obtam aj hcenscd Florida surveyor to conduct detailed surveys at each
locahqn where* rnomtormg is being done. The data collected from this effort shall
be comp;led a.nd docutnented in a report that documents all data and techniques.
The order Qf surveying shall be documented (1", 2%, or 3% ordet).

Data collected from the survey of the groundwater well, surface water, and
porewater sites should be documented. The data includes (Appendix C), but is
not limited to: Latdtude, Longitude, 1983 State Planar Coordinates North
American Datum (NAD), Florida East zone, 1927 State Planar Coordinates
NAD, Florida East zone, Natural Ground Surface Elevation: Elevation in 1988
Narth American Vertical Datum (NAVD); Elevation in 1929 National Geoderic
Vertical Datum NGVD); Elevation of bottom of surface water locatdon;
FElevation in 1988 NAVD; Elevaton in 1929 NGVD; Monitor Well Top—of—
Casing Elevaton: Elevation in 1988 NAVI) Elevation in 1929 NGVD;
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Elevation of any nearby standing surface water at the time of surveying.
Electronic copy of field notes, electronic copy of all computation sheets,
CORPSMET 95 files, site photogtaphs, surveyor's report, benchmark sheets
shall also be included.

Geology and Hydrogeology Report

Geologic and hydrogeologic data as outlined in this Monitoting Plan shall be
collected to better understand the movement of water within the Biscayne
aquifer, in the immediate vicinity of the CCS. This is rélévant because subsurface
conditions may influence the extent and rate of CCS/I ? migratdon.
Pl AN

This report shall provide information on the"Lgﬂ'xc;fogy apd Jhydrostratigraphy of
the subsurface rocks and sediments of thaf arca Subsurfacc ta collected from
groundvater monitoring sites installeddn rhe current and previony investigations
(Unit 6 & 7 borings and APT’s [nedr. thc fo of new ‘plaht and radial
collecdon borings and APT], will be placed n & y«ﬂzstmngraphlc context that
can be integrated into the developing karst hydmﬁstraﬂgraphic framework being
developed by the USGS foﬁ\Marm Dadc County_ [a g, Cunningham et al. 2004;
2006a; 2006b; 2008]). N S

o .
O “ha, '~
— "y,

Agency personnel shall be allow:pd\ons;te €3 obbcfvc fle.l&f actvities and provided
copies of ﬁcld.fgenerat&d data upbnszeﬂuest The SFWMD will pre-approve well
screen mtex:vals -Prickto vqc]l ccanstruc:,*‘.’Lon~

o 5
Data coHccted dunn wc]:l mstallanom (Scctlon 2.3.1), including detailed lithologic
logs, borehole g&physmﬁ, dlg:tal opuba,blogs, initial mducuon logs, temperaturc

""""""""

.«""‘In addmon, _a summary of well drilling procedureq geophysical loggmg

procedures, and, mstrurncntauon used shall be provided. Based or wells installed

.:"-‘-‘from this momtanng effort and other subsurface geologic data, scaled geologic
“.ctess sections, mdudmg macroporosity zone and geophysical log overlays, shall

be. gmerated and ncluded in the report. This includes information from the
induetion log'4, which reveal zones of saline water. Also a plan view map showing
the locauon of significant features shall be included. The information generated
from this<teport will enable a better understanding of the movement of
groundwater in the area and will provide the basis for interpretation of tracer and
water quality monitoring.

At the request of the SFWMD geophysical logs shall be provided electronically
in a *pdf and an *las formnat.
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Biscayne Bay Geophysical Survey Report

This electromagnetic resistivity survey is envisioned to aid in the vertical and
horizontal delineation of the CCS water beneath Biscayne Bay. The geophysical
survey cannot be fully implemented or at least results interpreted until the wells
in Biscayne Bay are installed. Results from resistivity surveys shall be reported
within six months of completion of a survey. Reports shall include a detailed
description of methodology, maps showing survey track lines, and figures
showing depth profiles of resistivity and any assoaatcd hmeasurements along the
track line. Best estimates of salinity ot conducuw;y‘ detived from resistivity and
all available salinity or conductivity data,.- shay‘ be made with tabular
documentation of data and calculations uscd for this \ésqfnatc (in .xls or xlsx
format). . -.\
\\‘\
3.2.5 Water Budget Analysis Repbrt‘ A O,
'-«‘f e T
To estimate the rate at which water is transportéd or dispersed from the CCS, a
water budget analysis shall” be,qpe:formed {Secgon 2.2.2), The tesults of the
bathymetric survey, CCS chiai terization, water budget and salt and ionic loads
shall be included in the Wat:}\Budgct lna.lysm Reépott. This report shall be
generated fo]lomng the co].le:ci‘iloh;k of & yedt of fmundwater surface water and
CCS water data atid shall be prepaned ytarly. Following collection of data during
the pre- anﬂ poat-Upr e pcnod rhe salt and ionic loads shall be reassessed to
see if there a.re any sxg-r;u cant changf:s from the pre-Uprate period.

The water budget 4f1alﬁ.ms;ludc a breﬂkdown far each of the cantrilations. This
”__..mt‘.iudes~ hut is hot hrmteé to;

o

. E.snmatcd 1osses / gams to surﬁcml aquifer vertically
. Esumatc:d losses/ ghins to Biscayne Bay

. Estunated losses/ gains to CCS (rainfall, evaporation)

“g Equmated losscs /gains to surficial aquifer horizontally
™ :L"‘ Esum'ucd losses/gains to Biscayne Bay Surface Water

. Esu.mated losses/gains to Biscayne Bay Groundwater

3.2.6 Initial Ecological Condition Characterization Report

Initial informadon on salinity distribution shall be derived from porewater
surveys of the freshwater and saline wetlands adjacent to the CCS and Biscayne
Bay and Card Sound. Results from these surveys shall be detailed in a Report
within one year of Plan approval. The Report shall provide a detailed description
of all sampling and analysis methods, all data (including field and laboratory
measurements, with QA/QC results, such as instrument blanks and calibratons},
the GPS coordinates of all sites sampled, and a map showing site locations.
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Climatic data from the previous month as tecorded by onsite or nearby
instrumentation (rain data, air temperature ete) shall also be indicated in the
Report. Results, including any calculations generated from the data, shall be
provided in a spreadsheet (xls or xlsx format). Field observations shall also be
recorded. The Report shall identify areas of CCS water connectivity with surface
sediments and soils as indicated by the CCS tracer suite, and indicate potential
ecological influence of the CCS.

3.2,7 Semi-Annual and Annual Comprehensive Monitoring
Reports S

7
-~ K
” ‘,r

Semi-annual and annual reports shall be p'.-mruile,clH e Agencies duting the
pre-Uprate and post-Uprate monitoting dﬂPds Comp ensive semi-annual
monitoring reports shall be submitted for'dpcumentation of site condmons, data
generated as part of Plan impleméntation mcludgng but, gt limited to,
groundwater monitoring, surface water momit CCs rn itoring, and
ecological monitoring as described in the “Blin, "ée ecological companent shall
be a subsection of the Report and shall proﬂde”é,ll data generated in the report
period as indicated in the foiogcﬂ Monitoring (Suuon 2.5), including all field
and laboratory measurementﬁ m.adc (with QA/ QU. gesults, such as instrument
blanks and calibrations), the QPS cSordinates, of all\sltcs sampled, and a map
showing site sampling locations, The dagpr"alhd\gﬁy caleulations generated from
the data shall be E_:_ey:dgd in clecfr\o\hxc férmat (s of xlsx format).
The repdf fai hould Ee subrmtted\ \‘v)!thm 60 days of the completion of each
monitoring.. s &kz(son (wqt and dry) and include quarterly and semi-annual
monitoting résults: BF the. previous pcrlbds The report(s) shall include a bref
-sutfimity of the ECS Operations : aficdtoperational changes that result in changes in
" phiysical "or_chemical, dl.aracterlsuce of cooling water effluent or flow rates. A
description ofm‘omtorlng‘acﬂvmcs, station modificadons and station operadonal
. summaries, graphit summiagies of electronic monitoring data with electronic data
"._\'”“archives spreads}zeet sumraries of physical parameters, sample results, sampling
""‘-ﬁeld forms and iaboratory results, I-31E salinity profile reports, and monitering
wéll inducuon Ioggmg reports, and ID monitoring logs shall be included,

Resuits” of the tracer study and integratdon with cthe water budget shall be
provided &% support estimates of 1) bpanal extent of the plume and rate and
directon of plume migradon; 2) a comparison of tracer suite concentrations and
other select chemical parameters within the cooling canal system to data from
external surface and groundwater stations with an estimated percent contribution
from waters originating from the CCS; and 3) a revised water budget that
estimates the quantity of water and salt load that the CCS produced. The Report
should include recommendations for installaton of additional monitoting points
or other Plan modifications if needed to complete the monitoring objectives.
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The report(s) shall include a completeness evaluaton of specific Plan objectives
and recommendations for adjustments {additions or deletions) in the monitoring
program along with rationales. An updated monitoting schedule shall be included
in the report.

3.2.8 Comprehensive Pre-Uprate Report

A comprehensive pre-Uprate report shall be submitted for documentation of
background conditions pre- and post-operation of thé Jprate project. The report
shall include summaries of data presentations m’cludcd in semi-annual reports
with trends analysis including incorporation of\“\ eas"bn}}\.gr other variations over
the pre-Uprate monitoring petiod. The Réport shall. fidude a completeness
evaluation of specific Plan ob)ecuves reconnncndaﬁo for additional
investigation if appropriate to meer\the ob]ecmrcs* and reqo endation for
modification of ID operations if app:opnate ;m rri’eet the o esg-ves of the
revised Agreement. Ty Ve v

'H g

3.2.9 Comprehensive Posh Uprate Report«\ o
: "\‘ .

A comprehensive Post—Upra.tc»th: ort Tmﬂ be subrmttbd “after the fourth year of
post-Uprate mgn,g\pnng Thq te ot " shal~- mqlude summaries of data
presenmnons ‘included. m post~Uerate ‘semi-annual reports with trends analysis
mcludmg m;:orporaubn of seasonal ot other variations over the pre-Uprate
monitoring' penod The chort shajl\ clude a completeness evaluation of specific
Plan ob]ec&ves recom:;mendauons fdr addmonsl investigation if appropriate to
megt the ob]ecuvcs, and“recommendauon for modification of ID operations if
,..--"‘“appropﬁhe to meet (hc Objectives-of the revised Agreement. The Report shall
“ ~include conclu\lons regaxd.mg change during the post-Uprate monitoring petod. If
the certification ‘objectives of plume delineation is completed by the end of the
. four year pcnod follovnng the Uprate, and with Agency approval, tasks for

., “plume delineation, including monitoring for tracers, may be discontinued.
R l }
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4

Schedule

Table 4-1 shows an overall monitoring schedule. This schedule shall be updated
serniannually and agreed jointly between FPL and ﬂ’i‘e Jead Agency with input
from the other Agencies. A 4
l" Ea \

In addition, permits for installing rnom_‘gsnhg welh \an instrumentation in
Biscayne National Park must be obtained,4nd entities ‘to bonduct the work
selected. It is envisioned that it will t‘ak;: at least six monthis_to. drill all wells,
purchase instrumentation, set up the-. momtor;ng setwork ami\gct it fully
opetational. R ,_-""‘ R

o~
\'m f;-

‘The Uprate pro]ect is cxpectecl Ly FPL to cortie, on]me in the spring of 2012.
There shall be a minimum df years of data cbllec:pon ptior to the Uprate
Project coming online (pre-Uﬁs{te momtcmngz Pre-[Jprate monitoring shall
continue until the Uprate is operational. Piiring this. time, both automated and

manual data g_ollcggon shail be coqdu?;ed s
.! 5 . "
SN N\
T L L ’
. A Y '\,\
h, . . ‘.lr".e
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Appendix A

FLORIDA DEP’S CONDITIONS OF CERTIFICATION IX
AND X RELATED TO THE FPL TURKEY POINT POWER
PLANT UPRATE

IX. Biscayne Bay Surface Water Monitoring

As proposed the Turkey Point Units 3 and 4 uprate prp;edt fnay cause an
increase in temperature and salinity in the cooling cana,lr sysfem Field dara is
needed to determine impacts of the proposed changes in, thc Turkey Point

cooling canal system on Biscayne Bay. PN L,
o \\

A. Within 180 days following certification of: Umts 3 & 4, FPL shh.ll “submit a
Biscayne Bay Surface Water Monitoring Plan (Plan) pursu,ant to Chapter 62-
302, FA.C. to the DEP Southeast District Off fee ,ﬁbr téview and approval.
The Plan shall include, at a minimum, the fo]lounhg co:nponents

1. salinity and temperature mohltohng-mﬂun the surfi\ce waters of the Bay,
including the Biscayne Bay Agtigﬁc \Pteserve, (Spec:.ﬂ\e ‘patameters to be
measured, including specific fonduct ance “ang tempegature, shall be
sampled in a.cr:orda.nce with ChaRter G2 160 FA C‘}‘, -

2. a minimum of ﬁve momtormg st&uon*s Tocated near shore in the vicinity
of the Turke)r Point Pl nt; and 3. spec1ﬁc monitoring locations, sampling
ﬁequenmes aud methods,’ ‘and specific ic parameters to be monitored.

3. spedific mcmtonng locauom samphng frequencies and methods, and
‘_speaﬁc paramctcrb w0 be momtored..

B- Th15 momtormg cl,altar shali be compared to data using compatible monitoring

mstmmentanon aiready in place in Biscayne Bay.

& FPL -aha].l continue r_he fnomtonng of salinity and temperature in the cooling
canals. under its mdustnal waste water facility pesmit.

D. If the Departmerrt determmeq that the pre- and post-Uprate salinity and
temperature monitoring data indicate potental adverse changes in the surface
water in Biscayne Bay, then the Department may propose additonal
measures to evaluate or to abate such impacts to Biscayne Bay.

&

The Plan, including monitoring locations, shall be approved prior to
implementation. The Department shall indicate its approval or disapproval of
the submitted Plan within 90 days of the originally submitred information. In
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the event that the Department requires additional information for the
licensee to complete, and the Department to approve the Plan, the
Department shall make a written request to the licensee for additional
information no later than 30 days after receipt of the submitted information.
Any changes to the approved Surface Water Monitoring Plan shall be
approved by Coastal and Aquatic Managed Atea personnel in consultation
with other FDEP personnel. [62-160, 62-302, 62-302.700, 62-520.600,
FA.CJ

.-".H"-

X. Surface Water, Groundwater, Ecologlcal Moqitorlng

This is a consolidated condition agreed up- by th.rcc\ﬁ cies, Departiment of
Environmental Protecton (DEP), ann-Dade ge% Department of
Environmental Resource Managern 4 (DERM) and the So Flonda Water
Management District (SFWMD). This consohdxf'edﬂ conditiof. sats forth the
framework for new monitoring and, as mizy be* nco‘écd abatemcni“qr* mitigation
measures, for approval of FPL’s-Turkey Poifit Umts 3 and 4 Uprate Application.
Specific monitoting and pgfenqd modeling paramete.rs will be identified and
implemented pursuant to a ﬁaomtpnhg plan as pa\& {:.Pa supplemental agreement
between FPL and the S ag descnbed bqlow "'--.,__r_';\
y \ r"’ Faey
A. In additien™ {6 the momtohng’ fmmework set’ forth in this consolidated
condluon withiz. 1 80 days af‘tzr\Ceruﬁcauon FPL shall execute a SFWMD
appnoveﬁ Fifth Slh:plemenml Turkey Point Agreement ("Fifth Supplemental
Agrecmeht') to thc ongmal 1971'\A=31:eement between FPL and the SEWMD
pe:talmng\ to FPL% ‘s-abligation to'monitor for impacts of the Turkey Point
-~ coting canil sYstcm on.the" water resources of the SFWMD in general and
7 the fagiliies arid _operations 'oF the SFWMD (the "Agreement"). Subject to
the SI"'WMDS approval FPL shall also amend the Apreement's Revised
Operating Manual as-referenced in paragraph C. "Monitoring Provisions”
(the "Rewsed Plan") of the Fourth Supplemental Agreement, dated July 15,
™, 1983. The Revmed Plan shall be incorporated into the Fifth Supplemental
"\.;Agreernent and shall include assessment of potential irapacts to surface water
and- groundwater including wetlands, as needed, in the vicinity of the cooling
carial § | system. The specific monitoring boundaries shall be determined as part
of the' Revised Plan.

B. The Revised Plan shal! be designed o be in concurrence with other existing
and ongoing monitoring efforts in the area and shall include but not
necessarily be limited to, surface water, groundwater and water quality
monitoring, and ecological monitoring to:

1. delineate the vertcal and horizontal extent of the hyper-saline plume that
otiginates from the cooling canal system and to characterize the water
quality including salinity and temperature impacts of this plume for the
baseline condition;
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2. determine the extent and effect of the groundwater plume on surface
water quality as a baseline condition; and

3. detect changes in the quantty and quality of surface and groundwater
over time due to the cooling canal system associated with the Uprate
project. The Revised Plan shall include installation and monitoring of an
appropriate network of wells and surface water stations. The Revised
Plan shall be approved by the SFWMD in consultation with the DEP
Office of Coastal and Aquadc Managed Areas, the DEP Southeast
District Office and DERM.

C. FPL shall transmit electronic copies of all data and reports required under
the Fifth Supplemental Agreement and the Revised Plan 1‘13\ accordance with
timeframes as approved in the Fifth Supplemental Agrecmf_i;lt to:

SFWMD, Director, Water Supply (ot alternative tracnsguttal procedures to be
described in the Fifth Supplemental Agreement); ™
Miarmni-Dade County, Director, DERM; DEP Dircctor, SouEhcast District
Office; ey N \\
DEP Siting Coordination Office; R 2 N
DEP, Director, Biscayne Bay Aquatic Preserve. Mnnager BN
D. If the DEP in consuliation withi-SEWMD and DBRM determines that the
pre- and post-Uprate momtormg data ivinsufficient t6- qva.iuate changes as 4
result of this project; indicates haqm or‘po;onual hatm to. thc waters of the
State including ecological resources; excccds State or- County water quality
standards; or is moonszscent with ﬂaeugoa.ls and mbjectwcs of the CERP
Biscayne Bay Coasml “Wetlinds Projegt, rhcn additional measures, including
enhanced monltor_mg andfor modehng, shall be required to evaluate or to
abate such lmpac’ts Addmonal measures mcludc but are not limited to:

the devclopmcnt and-,apphcauon ofd 3 dimensional coupled surface and
groundwater ‘nodel (densrty dependent) to fuzther assess impacts of the
o Uprate Pro]et:t ‘on ground and surface waters; such model shall be
calibrated and Venﬁcd uding the data collection during the monitoring
ponod : '?.

2 rmtlganon measuros to offset such impacts of the Uprate Project
necessary to co.m{foly with State and loeal water quality standards, which
may !nclude methods and features to reduce and mitigate salinity
increases in, groundwatc.r including the use of highly treated reuse water
for recharge of the Biscayne aquifer or wetlands rehydration;

3. operational changes in the cooling canal system to reduce any such
impacts; and/or 4. other measures to zbate impacts as may be described
in the Revised Plan.
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[Sections 373.016, 373.223, F.S.; Rules 40E-4.011, 40E-4.301, 40E-4.302, FAC,;
Sections 62.302 and 62-520, F.A.C; Section 24-42, Code of Miami-Dade
County, Miami-Dade County Comprehensive Development Master Plan
(CDMP) Land Use Element, Conservation Element, Intergovernmental

Coordination Element, Coastal Management Element,]
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Appendix B [

NEAR SHORE SONDE DEPLOYMENT METHODS .

Thie near shore sites; or mangrove sites, have sondes deployed to measure salinity ;
using differing methods. This is due to the extremely shallow water at these ;
locations, as well as the composition of the bottom substrate. Normally the "
sondes are deployed in a vertical position attached to a mooring pin, which has
been cemented in place by drilling a hole in the bay floor. However at the
mangrove sites there is insufficient water for vertical deployments, so the
instruments are deployed hodzontally~ and the bottom is composed mainly of
mud which is unsuitable for drilling. Therefore, the instruments- ate dcploycd
affixed to cement paving slabs, which have been drilled in 2 Placm at opposing
comers and fitted with stainless steel eyebolts, that settle intd the, mud with the
eyes of the eyebolts well above the bottom, and in the watet" columin, ’I’hc sonde

is then locked to one of the eyebolts and fastened securely to both usmg nylon
tie-wraps. This maintains a constant horizontal position, which will ‘remain
beneath the water surface even at low tide, This posm'bmng alsp* p:ovldcs ample.,_
space for an additional sonde to be mounted snnultaﬁepusly “for concurrent_._:f;s
satnpling and ovetlapping data at deployment and retﬂeval times to ensure
quality control, Per instruction by YSI pérsennel, the instrurhenits are oriented in

a way such that the sensot's hole is not Ea&clr\x‘g dxrcctly down wﬁd\could cause
air bubbles to accumulate and skew the sahi:,lty it " h
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Appendix C

SURVEY PARAMETERS COLLECTED DURING
GROUNDWATER WELL INSTALLATION

Data collected from the sutvey of the groundwater well, surface water and
porewater sites, The data includes, but is not limited to:

» Latitade

+ Longitude

o 1983 State Planar Coordinates North American Datum~ CNAD)
Florida East zone / /

« 1927 State Planar Coordinates NAD, Florida East zone .‘\\

+  Natural Ground Sutface Elevation ST NN

+ Elevation in 1988 North American Vertical Datum ('NAVD) \x.,_"\__
. Elevation in 1929 National Geodetic Vectical Dhtum (NGVD) ‘

RS S
o .
A _,-" -

+ Elevation of bottom of surface water location

«  Elevation in 1988 NAVD .
«  Elevation in 1929 NGVD 8 T
+  Monitor Well Top-of-Casing Elevati}qri‘x,_\ T el N

+ Elevation in 1988 N:AVD .‘"t.
+ Elevadonin 1929 NGVD

. Elevanon of an}r nearby stanchng surfacc water at the time of
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Appendix D

SPECIAL REQUIREMENTS FOR AN ELECTRO-
MAGNETIC INDUCTION WELL (USGS)

In general the well should meet normal State or Federal Regulations for
moniton'ng wells. USGS pub]ication WRIR-96-4233

v/owg/pu i/l provides general guidelines
for the mstallauon of monitoring wells used to evaluatc watet quality. In addition
to these general guidelines there are some special requirements needed if the well
is going to be logged using an electromagnetic induction probe: .

Casing material PVC: metal casing will interfere with the log

Well Screen PVC: metal screens will interfere with, ﬂ:lc' log SIotted screen
generally works but opening size is important. Sand &om ‘the aquifet can, ﬁll the

well if the holes are too big. -, N
‘ R H“‘- ' ;’:\ -» \\-\
Well diametet generally 2" to 6": USGS is currently log fng-rells 2” 1o 67 in"
dizmetet. For shallow wells, 2" usually works fine. For dEep wells (>150 feet),
the USGS suggests 3 or 4“ well chamet&rs to- make sure the probe does not get
stuck. The probe is most sensitive to differefices koY ecmductmty ‘within an 8” to
40” donut-shaped radius around the well. 3 inch weils are-generally dine but in
very deep wells or long screened wells, the BSGS Has-haddiffi ftulty getting the
probe down the hole because Q.f btnds or d.lstorUOns in the well casing so going

with a 3 or 4" d1ameter Well rmght prowde bettcr success in deep wells.

Depth extending to the -base.’ of the Biscayne aquifer is generally best
because th:ls a]]ows us to" evaluate changcs throughout the zone of interest.

......

not over shoot the bottom of 'the qquer

If the momtonng well is to bc used for detecung up-coning” directly beneath a
wellfield these are altémate st.tategms If nothing but fresh water is found as
dnlhng, it would be good, to finish the well at the bese of the aquifer. Future
upconing would mef lﬂgeiy begin at or near the base of the aquifer.

If salt water is found when drilling one can: (1) Stop drilling and screen the well
at this depth so that one can moenitor the chloride level at this depth or (2) Keep
drilling to the base of the aquifer and complete the well at this depth to evaluate
the full thickness of encroachment and maximum salinity. This would allow one
to determine if seawater is encroaching preferentially through just one zone or
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throughout the depth of aquifer. Either way induction logging can help detect
future up coning. With option 2 one would learn more about what is happening
in the aquifer, but with option 1 one is able to obtain a precise chlatide value in

mg/1.

Open Interval 5 to 10 feet. The idea of a short screen length is to be able to
sammple a discrete intetval and avoid the effects of flow within the borehole.

Chloride Sampling: It is generally good to collect water chlotide samples during
drilling to determine if encroached seawater is present.

Annular Seal Neat Cement is best. Bentonite may interfere with the log, but
some sort of seal just above the filter pack is necessary to prevent the cement
from infiltrating the filter packer. Very fine sand might work, or bentonite might
be required.

Hole Less than B inches: One would want to avoid disturbing aquifer materials
beyond the radius that the probe is insensitive to, which is 8 inches. It would also
be good to try to clear up the hole prior to well installation. If there is a lot of
mud or muddy water in the hole the first few logs might detect this. Do not use
salty or electrically conductive drilling fluid.

Manhole cover metal is OK at the very top of well but no metal should be
used down the hole or on the casing.

Well centralizers ONLY OK if non metallic, even the screws used for well
centralizers have caused us problems.

Finish Flush Mounted, this is usually best because the logging requires setting a
tripod over the well,

Well nests Avoid Metal in adjacent wells -- If wells are very close together and
one has 2 metal object in it, this can affect the log in the other well.

Other Logs

Additional logs are a plus, and digital borehole images, gamma, flow logs,
lithologic logs, well completion diagrams, caliper, and magnetic susceptibility
could be invaluable when one sees changes occurring above the base of the
aquifer and wonder why. These logs alse help one ensure that one has set the
open interval at the correct depth. In the past, wells have been put in too deep or
too shallow. These wells do not provide the quality of datz desired.

A geologist should oversee well drilling and well completion. The geologist
should collect samples and create a lithologic log and make sure that careful weil
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depth and material depth measurements are collected. The geologist should
provide these logs to be used in conjunction with the induction logs.

Joints Threaded flush joint casing with seals, This prevents leskage from
zones above the screened interval This leakage could dilute samples and this
could cause one to believe the water at the base of the aquifer is less saline than it
really is.

Filter Pack: Grain size should be sufficient to keep the fine material in the
aquifer from filling the well,

Depth Mcasurements: The depth of the well, the top of the screen should be
carefully determined and recorded, The depth, to the top of the filter pack and
the top of ali annual seals, should be careﬁ;lly measured, This is to epsure that no
bridging occurred and that the scteen is completely covered by thc E;],t}r peck.

Well development: The well should be developed to clear\apd éqnsqhdatc thc
filter pack. This also needs to be done to ensute that ccmgmt did not, sacp into
the filter pack and clog it, and to verify that the well'is, Aot in an nnpﬂrpmable
zone, which may happen if it is drilled below the base of the aqucr N

" P R
.\ I, - 7 N,
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Station

Proposed
or

Existing
Station

Automated
Yes/No
(Reporting

Frequency)

Automated
Sampling Parameters

Manual
Sampling Parameters

Yes Quarterly for field parameters, CCS tracer parameters, major
CCS-1 through CCS -7 Proposed (15-min ﬁ;ﬁ:ﬂ“’;’f‘si‘x"; *Staﬁg;es’:;c‘l"a"t ad | ions, TDS, nutrients, silicate, chiorophyll-a and pheaphytin. Also
intervals) bottom for one shallow station gross alpha semi-annually for one year.
Initially once for field parameters, CCS tracer parameters,
fﬁ]ﬁfm' Samaiid Proposed NA NA major ions, TDS, trace elements, nutrients, chiorophyli-a and

pheophytin.

CCS

Canals Around

TPCSW-1 through TPCSW-5

{(15-min

Three meteorologic stations,

Specific conductance, temp,
water level {(pressure) at top and
bottom

three flow stations.

TPCSW-6

Biscayne Bay’"gl.iﬁ Wa't__é{—j ‘

One-time bathymelry to be coupled to water levels, ions and
eln annual water budget caiculations.

Quarterly for field parameters, CCS fracer parameters, major
ions, TDS, nutrients, silicate chlorophyll-a and pheophytin.

L-3,L-5, G-21 and

GroundwaterWells

intervals)

Lol R N L e . -- REPPRRT mpl P o R S IO L S H.A,‘.,
Bong v Proposed | (1S-min | waterlevel (pressure) near | S 2E for Teid Baranelers, £OS facer paramaters, Major
intervals) botiom o UL . ) phy pheophytin.
Yes .
BNP Stations — BISCO88, ok s Specific conductance and ternp
BISC12B, BISC13S = (il collected by BNP. NA

Quarterly for field parameters, CCS tracer parameters, major

G-28 Existing b2 25 ions, and TDS. Also nutrients in all wells semi-annually.
2%23;‘)"“ FKAA Wells (note Existing No NA Chiloride data collected by others.

Sunioyuoy pasodol Jo Awmg -jug[d JuI0g ASML
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Well Clusters (TPGW-1 Proposed (11 Yes Specific conductance, temp, Quarierly for field parameters, CCS tracer parameters, major
through TPGW -14 (3 wells conland and 3 {15-min water level {pressure) in each  |ions, TDS, Also trace elements initially in 4 well clusters semi
per cluster) in Bay) intervals) well annuaily for one year and nutrients in all wells semi-annually.
Wetlands west of CCS Proposed No NA . . I
CCS 2 od No NA One-time aerial resistivity survey.
Biscayne Bay Proposed No NA One wet and dry season survey either via boat/aerially.
preantor b
ID-1 through ID-3 Existing Yes Specific conductance, temp, Quarterty for field parameters, CCS tracer parameters, major
(15-min water level (pressure) at top and | ions, TDS, nulrients, silicate, chlorophyfi-a and pheophytin,
bottom
: Ecological Monitoring - e i _ s
a?gr:‘s{t,;appmg (all areas of Proposed NA Once pre-Uprate, once post-Uprate.
Freshwater Wetlands 7 tmn's:tzt)s (28 No NA Vegetation composition, canopy height, leaf nutrients,
P _ isotopes, productivity once 1o four times a year . Conductivity,
7 transects (14 temperature, stage and CCS tracer parameters measured
BB Mangroves phots) No b Axtyear, nutrients measured 2xfyear.
16 transects Benthic, invertebrate and fish composition one to four tirmes a
i ] year. Conductivity, temperature, stage and CCS fracer
Sub-tidal Zone (Molggfm D b parameters measured 4x/year, seagrass nutrients and
P isotopes measured 2x/year.
Sediment cores collected for nutrients and select elements in
CCS 15 sites No NA porewater (2x/year) and bulk sediment {1x/year) at two
) depths.
200 points Temperature, conductivity for 100 points each in Freshwater
Porewater survey = p sed No NA Wetlands and Biscayne Bay (within 3 km of shore). Subset of
propo 30 samples per location for CCS tracer parameters.
Kev:

BB = Biscayne Bay

FKAA = Florida Keys Aqueduct Authority

TPCSW = Turkey Point Canal Surface Water

BBSW = Biscayne Bay Surface Water
BNP = Biscayne National Park
CCS = Cooling Canal System

ID = Interceptor Ditch
SFWMD = South Florida Water Management District
TDS = Total Dissolved Solids

TPGW = Turkey Point Groundwater
USGS = United States Geologic Survey

Notes: A- Supplemental wells include but are not necessarily limited t G-1251, G-1630, G3167, FKS-3, FKS-4, FKS-5, FKS-7, FKS-8, FKS-9, G331, G-3 166, G-3164, G-3699, G-3698, G-
1179, G-1180, G-3700, G-3615, G-3162 and werc sclected based on location and/or well depth and/or screen faterval. Wells can be szmpled for other parameters if deemed appropriate as part
of adaptive monitoring.
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