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Responses to FDEP Comments on FPL St. Lucie Nuclear Power Plant
Proposal for Information Collection Dated May 2005

Comment 1.

Use of Indian River Lagoon for the Calculation Baseline:
A significant issue with the St. Lucie PIC is the selection of .the Indian River
Lagoon as the source water for calculating the baseline effects. The definition of
Calculation Baseline in section 125.93 of the Federal Register Volume 69,
Number 131 includes the following language "...the standard 3/8-inch mesh
traveling screen is oriented parallel to, the shoreline near the surface of the
source waterbody; and the baseline practices, procedures, and structural
configuration are those that your facility would maintain in the absence of any
structural or operational controls, including flow or velocity reductions,
implemented in whole or in part for the purpose of reducing impingement
mortality and entrainment."
This language would appear to require the facility to use the Atlantic Ocean
rather than the Indian River Lagoon in their calculation of baseline as it is the
source water body. The facility maintains that the intake was moved from the
Big Mud Creek, within the Indian River Lagoon (IRL) to the Atlantic Ocean
during the pre-construction planning phase as a direct result of environmental
concerns expressed by the Nuclear Regulatory Commission (NRC). This issue
has been discussed in a teleconference among FPL, USEPA Region 4, USEPA
Washington, DC Office of Water, and FDEP.

Response:
Prior to the teleconference cited above, on June 1, 2005 FPL submitted information
supporting the position presented in the Proposal for Information Collection (a copy is included as
Attachment 1). As a follow-up to the referenced teleconference, on March 24, 2006, Kristy Bulleit,
an attorney for the Utility Water Act Group (UWAG) representing FPL, spoke with Mary Smith,
Director, Engineering and Analysis Division, EPA - Office of Water (Washington, DC), concerning
FPL's decision to use of Big Mud Creek for the calculation baseline for the St. Lucie Nuclear Plant.
As you are aware, EPA has been in the process of developing a 316(b) Q&A [to be posted on the
EPA 316(b) website]; it was expected that our situation would be addressed in the 316(b) Q&A. In
that conversation, Mary Smith stated that EPA will be deleting the proposed Q&A on the topic of
different water body locations and will revise the "shoreline" Q&A to read as follows:
"Under the assumption approach, a facility may use a different shoreline location to
estimate the calculation baseline if the move to the current location was implemented
in whole or in part for purposes of reducing IM/E. A facility must show that the
move to the current location was done to reduce IM/E because there are no criteria in
the assumption approach that address this issue."

OFFICES ACROSS AFRICA, ASIA, AUSTRALIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA

Florida Power & Light Co.

-2-

May 25, 2006

Mary Smith also advised Kristy Bulleit that FPL can provide FDEP with the above language as it
reflects EPA's current intent. She also stated that if FDEP or Kerrie-Jo Shell, EPA Region 4, feels it
is necessary to consult EPA Headquarters, the contact person is Jan Goodwin, Chief, Economic &
•Environmental Assessment Branch, EPA - Office of Water (Washington, DC) at (202) 566-1060.
Intent - The following attachments provide documentation for the reasons FPL switched from the Big
Mud Creek intake location to the Atlantic Ocean intake. It is clear from these documents that the
main intent of relocating the St. Lucie Nuclear Plant intakes from Big Mud Creek to the Atlantic
Ocean was to reduce Impingement Mortality and Entrainment. The information presented below will
be addressed in detail in the Comprehensive Demonstration Study.
Attachment 1 - Correspondencefrom the Martin County TaxpayersAssociation (MCTA) to FPL: In
this correspondence, dated March 20, 1969, the MCTA recognized the need for a new plant,
but states, "We are willing to condone the vast overcut of the so-called access canal to
provide fill for plant construction (in Big Mud Creek), but protest vigorously the withdrawal
of cooling water from the Indian River."
Attachment 2 - FPL Response to the MCTA: In this correspondence, dated April 3, 1969, FPL
states, "Preliminary indications from our scientific advisors are that the Indian River intake is
feasible, and on this basis have indicated this source as our primary design. We have,
however, instructed our engineers to so design the plan as riot to preclude another source of
intake should any studies demonstrate that harm would come to the Indian River. An ocean
intake is not' the preferred method because of its associated potential for storm damage and
the consequent effects on the reliability of the plant."
Attachment 3 - US Department of Interior (DO!) to FPL: Question 6 of this correspondence, dated
March 26, 1969, which requested size, type, depth, and location of an Indian River intake
location, was quoted in the June 1, 2005 submittal.
Attachment 4 - FPL to US DO!: FPL's response, dated April 14, 1969, was also quoted in the June
1, 2005 correspondence. It states that the intake will be located in the Indian River, although
if studies, "... indicate it would be in the public interest to utilize the Ocean as a source of
cooling water, we will request the necessary permits from the applicable agencies and submit
and amendment to our application to the AEC.
Attachment 5 - FPL to US Atomic Energy Commission (AEC): In this correspondence, dated April
1, 1969, FPL also states, "Should any of our studies indicate that it would be in the public
interest to utilize the Ocean as the source of cooling water, we will submit an amendment to
our Application."
Attachment 6 - State of Florida, Department of Health and Rehabilitative Services (DHRS): This
correspondence, dated October 17, 1969, DHRS states, "We appreciate institution of
ecological studies based upon both (1) Intake from the Indian River and discharge to the
Atlantic Ocean and (2) intake from the Atlantic Ocean and discharge to the same body of
water. It is believed timely, however, that we express a strong preference for the latter
cooling water supply and disposal systems.
Attachment 7 - Excerptsfrom the FinalEnvironmental Statement, preparedby AEC, related to the
St. Lucie Nuclear Plant Unit No. 1: This document, dated June 1973, was quoted extensively
in Attachment 1. On pages XI -10 through XI-12 this report acknowledges that the St. Lucie
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Nuclear Plant was originally designed to have an Indian River intake and discusses the "pros
and cons" of once-through cooling from the intake on the Indian River (Big Mud Creek).
The "pros" included:
"

*
*
*
"
"

increased flushing to remove pollution from sewage outfalls, stabilization of salinity and
temperature to slow growth of bacteria, algae, and some of the grasses, while supplying
more nutrients to mangrove communities; allowing the waters to support increased
populations of fishes and invertebrates and become a more efficient nursery ground and
possibly offsetting potential increased entrainment (see "cons");
flushing action in Big Mud Creek would probably prevent it from returning to an anoxic
state, thus minimizing fish kills;
economic savings (almost $10,000,000 capital costs) along with more plant efficiency as
recirculation occurs with an Atlantic Ocean intake;
elimination of an Atlantic Ocean navigation hazard;
elimination of a proposed recirculation canal and intake defouling procedure (not actually
built); and
elimination of the intake canal, approximately 32 acres that would be available for other
purposes.

The "cons" listed were:
*
*

Altering the natural current patterns and flushing rates in the Indian River; and
High impingement and entrainment rates.

In summary, the AEC staff concluded, "... extensive studies would be necessary to insure that
beneficial rather than detrimental ecological effects would occur in the Indian River. In view of these
uncertainties and the minimal environmental damage predicted from the proposed design (Atlantic
Ocean intake proposed in the Final Environmental Statement), this alternative (Indian River intake) is
not recommended.
Comment 2.

Cooling Water Intake Structures:
The Cooling Water Intake Structures (CWIS) are significantly improved upon
compared to the calculated baseline intake structure. The intake structures
(two 12' ID pipes and one 16' ID pipe) are 1,200 feet offshore in the Atlantic
Ocean, with openings at mid-depth, each with a velocity cap. The velocity caps
convert the horizontal water flow to lateral water flow, which according to the
facility's consultants, is easier for fishes and other motile organisms to avoid.
Water from the CWIS is delivered to the 300-foot wide by 5,000-foot long Intake
Canal. Water velocity within the Intake Canal ranges between 0.5 and 1.0
feet/second. Three sets of barrier nets, used to exclude turtles, fishes, and
unauthorized personnel, are located within the Intake Canal. At the facility end
of the Intake Canal are trash racks and intake traveling screens.
Even if the calculated baseline for this facility were based upon the Atlantic
Ocean as the source waterbody, the facility's CWIS have already been
constructed with many of the entrainment and impingement-reducing
technologies in place. These technologies would be factored into the calculation
of percent E&I reduction over the calculated baseline.
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Response:
We agree with FDEP that the FPL St. Lucie Nuclear Plant's CWIS was constructed
and has been operating for over 2 decades with many of the entrainment and impingement-reducing
technologies available. In the Comprehensive Demonstration Study (CDS) FPL will demonstrate the
reduction in impacts to the environment as compared to a baseline facility. Data will be collected
from the Big Mud Creek/Indian River Lagoon and the Atlantic Ocean to demonstrate the credit
allowable under the rule for the locational choice in addition to the other existing control
technologies.
Comment 3.

Need for a Pilot Study:
Regardless of which area is used as a baseline, the study design is seriously
lacking specifics on what mathematical methods will be used to calculate the
baseline and reduction figures and with what confidence. The actual sampling
to be done is very vague as well. For example, page 37 insection 7.1 states:
"The metric to be applied to the data collected through this sampling program
will remain undefined in order to provide maximum flexibility during the
preliminary data collection effort (i.e., data will be collected to allow the use of
the most appropriate metric)."

Response:
It is our intent that the data be collected and compiled to allow the use of any of the
metrics discussed in the rule (biomass, individual counts or representative important species). The
metric(s) to be used for the demonstration will be selected after careful review of all data. Other
statistical methods and data transformations will be selected based on the character and distribution of
the data.
At times, the document seems to allude to a pilot study without actually saying
they are doing one. It would be prudent (and cost-saving) for the facility to
design a pilot study which would include "oversampling" of the areas of concern
and depth profile work. This is needed to determine what a plankton or fish tow
actually represents (i.e., two 7-minute otter trawl tows at 2 knots at depth X
represents 75% of the fish species found in twenty-five 7-minute tows). This
would allow determination of the actual distribution of the various biota in the
water column, estimates of variability using their sampling methods, and the
calculation of the correct number of samples to take to achieve a given level of
confidence in the baseline and reduction estimates (i.e., 90% confidence that the
percent reduction in impingement mortality of fish eggs is between X% and
Y%; 80% confident that the baseline population of zooplankton is between X
and Y). It is possible that the facility could sample for two years and have so
much variability that their estimates will be unacceptably "vague" (i.e, 90%
confident that the percent reduction is between 30% and 80%). This would be
an unfortunate result given the effort and expense of the study.
Response:
FPL agrees with FDEP and states in the PIC that collection of current biological data
is necessary. However, there are several reasons why a pilot study is not warranted at this site. First,
the historical monitoring data were reviewed and evaluated to develop the proposed sampling plan
(i.e., the historical data could be viewed as an 8-year pilot study in preparing the proposed sampling
plan).
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Second, the primary purpose of the Impingement Mortality and Entrainment (IM&E)
Characterization Study is to characterize current IM&E in sufficient detail to support development of
the other elements of the CDS. Another objective is to estimate the calculation baseline. However,
in the preamble to the Phase II final rule (Ibid, page 41596) EPA recognized that year-to-year
variability caused by natural or anthropogenic factors may affect the performance of a particular
technology; and that meeting a specific numerical performance standard may not be possible. This is
especially true with only one to two years of baseline biological data --' which is all that the rule
allows or anticipates based on the required implementation, schedule. Therefore, the adaptive
management provisions of the Technology Installation and Operation Plan were added to the final
rule to account for this uncertainty.
As EPA states (Ibid), "the plan provisions allow implementation to be adaptive, and allow for data
development and assessment to proceed in a manner that is appropriate for the facility, technology
and the waterbody characteristics." The impingement and entrainment data being collected at the St.
Lucie Nuclear Plant will be used to assess the viability and feasibility of potential alternatives; and to
select and design an initial approach for compliance with performance standards. The Verification
Monitoring Study demonstrates whether a facility is meeting the applicable reduction standards.
Following the logic of the rule, the IM&E Characterization Study can be thought of as a "pilot study"
for the Verification Monitoring. Additional data collected during a Verification' Monitoring Study
can be used to refine the initial estimate of the calculation baseline. On the other hand, if the data
collected during the impingement and entrainment study demonstrate that the facility is already
meeting the performance standard then additional verification studies may not be required.
Third, in addition to the year-to-year variability, there is significant seasonal variability in biological
data. Consequently, a short-term pilot study (less than one year) likely will not provide the data
needed',to answer the statistical questions that are posed in the above comments. In fact, a short-term
pilot study (one to two months) could produce misleading statistical conclusions. Nevertheless, as the
impingement and entrainment study proceeds, if changes to "the sampling plan are necessary and
appropriate, they will be implemented.
The performance standards developed by EPA are based on conceptually simple reduction metrics;
and are specified as an acceptable range of reduction (e.g., reduce entrainment by 60 to 90, percent).
The performance standards make no reference to statistical confidence limits. In fact, EPA states in
the preamble to the Phase II rule (Ibid, page 41600) "EPA is expressing the performance standard in
the. form of ranges rather than a single performance benchmark because of the uncertainty inherent in
predicting the efficacy of any one of these technologies, or a combination of these technologies,
across the spectrum of facilities subject to today's rule." At least part of this uncertainty comes from
the seasonal and year-to-year variability in biological data. Further down the same page, EPA states
"In specifying a range, EPA anticipates that facilities will select the most cost effective technologies
or operational measures to achieve the performance level (within the stated range) based on
conditions found at their site, and that Directors will review the facility's application to ensure that
appropriate alternatives were considered." Therefore compliance can be demonstrated by meeting the
acceptable range of the performance standard based on the annualized impingement mortality and
entrainment rates.
While a significant amount of historical monitoring data exists for this facility,
that data was collected when only Unit 1 was operational. The existence of Unit
2 and the age of the older data makes more current sampling necessary.
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Response:
FPL agrees with FDEP and is collecting current data as stated in the PIC. Based on
input provided by FDEP in these comments, FPL is considering additional field sampling. Should the
sampling plan be modified, FDEP will be provided an amendment to the PIC.
We strongly suggest a pilot study, the results of which will be used to give
specific sampling strategies (sample size, sample method, population quantified,
level of confidence, metric to be used, etc) for the multiyear study.
Response:
The information presented above can not be answered in a short-term pilot study with
regards to sample size, population quantified, level of confidence, metric to be used, etc.
Unfortunately, it could take years to address level of confidence and to determine optimum sample
size. Compliance with the rule does not afford the time required to address these issues prior to the
characterization study, so they are evaluated as part of the study. The sampling strategy was
developed based on the objective to assess when and what organisms are present, life stage and size.
To this end.the sampling 'study was designed with 26 equally spaced paired temporal events per year
(each event includes day and night sampling). The time interval and sampling frequency is sufficient
to meet this objective. However, as has been stated in the PIC, the sampling interval can be adjusted
during the second year of sampling based on the biological variability of the data collected.
Comment 4.

Section 5.3.3 Summary:
There are some conflicting statements within the PIC in regards to the historical
data. The first sentence of the summary states that fish and shellfish were not
observed to accumulate in the Intake Canal, yet Section 7.2 Impingement
Sampling Plan states that "the relatively long residence time of larger fish and
shellfish in the canal, the numbers of many fish species found impinged on the
screens are not representative of what is being pulled into the CWIS".

Response:
Fish and shellfish that enter the Intake Canal are able to survive and feed on each
other during their residence time in this large canal. Eventually the fish may weaken and become
unable to swim against the intake current and at that time are pulled onto the screens and removed by
the traveling screens. So there is no direct relationship between large fish and shellfish being pulled
into the canal and what is collected on the screens. Some large organisms may live out their full life
cycle in the canal, while others (such as plankton) may have a short residence time.
The last sentence of the summary states that "Impingement sampling at the
screens and entrainment behind the screens has not been conducted at the
Plant"; but Section 5.3.2 discusses the intake screen impingement studies that
were conducted between 1976 and 1978.
Response:
Plant.

Section 5.3.2 is correct, impingement studies were conducted at the St. Lucie Nuclear

A 1983 analysis of the data by Applied Biology, Inc. concluded that no
significant variations in fishes inhabiting the nearshore waters in the vicinity of
the St. Lucie Plant could be attributed to the Plant. However, the report also
noted that there was considerable year-to-year variation in the numbers of
fishes in these waters, which calls into question whether the study's sampling
design was sufficient to detect significant differences attributable to the plant
even if they existed.
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Response:
The conclusions of the 1983 study are not applicable to the current situation. New
data are being collected at the St, Lucie Nuclear Plant.
Comment 5.

Section 7.2 Impingement Sampling Plan:
As noted above, the historic data suggests that organisms were not accumulating
in the Intake Canal, so the logic presented in section 7.2 for not performing
impingement sampling is not supported. Additionally, a direct measure of what
is actually being impinged or entrained at the plant with all its E&I-reducing
technologies in place is critical for comparison back to the calculated baseline
effects. The most difficult part of this comparison will be how to model the
theoretical baseline facility, since the immediate shoreline is a high energy
Atlantic Ocean beach.

Response:
FPL agrees with FDEP that this Plant's location on an island with a high energy coast
presents a unique baseline situation. FPL chose to relocate its CWIS in this high energy area, at
significantly higher cost, as a measure to reduce impingement mortality and entrainment of organisms
in the Indian River Lagoon.
FPL will assess the benefits and the impacts (sampling design, plant operation, feasibility, safety and
validity of the approach) for collecting direct samples from the traveling screens, and how these data
could be used in the CDS. The potential issue is that there is no direct relationship between what gets
impinged on the screens and what may have been entrapped in the Intake Canal. The level of survival
of entrapped organisms would be difficult to assess.
Comment 6.

Section 7.2.2 Sampling Frequency and Methodology:
As suggested earlier, sampling frequency/effort should be determined based
upon a pilot study to determine "of what" each type of sampling is
representative and with what confidence. Trawling is proposed for .midd-depth
and bottom. Since this data will be used in the calculation of baseline effects, it
seems appropriate to also include surface trawls since the baseline facility would
not be selectively drawing intake water from mid-depth or bottom. The
appropriate depths for long term sampling can be determined in a pilot study.

Response:
The pilot study was addressed in the first response. Regarding the use of surface
trawls, trawls are bottom sampling devices and it is difficult (but possible) to pull a trawl at middepth; surface sampling with trawls is not feasible. Gill nets can be used for near-surface sampling,
but FPL believes that gill netting would not be allowed by the regulatory agencies in this area due to
the possibility of entanglement of sea turtles. The mid-depth sampling would represent the depth area
of the velocity caps, the bottom sampling would be used to develop additional credit for locating the
intake at mid-depth (in an area of lower organism density).
Trawling is proposed for both the IRL and Atlantic Ocean. The IRL sampling
may or may not be necessary depending upon EPA's position statement on the
use of the IRL in the baseline calculation.
Response:
Sampling in Big Mud Creek and the Indian River Lagoon was initiated in January
2006. EPA Headquarters' current position on this issue was addressed in Response to Comment 1.
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Regarding the data being collected, it would be useful to also include weather
conditions (wind speed, direction) and sea state as these factors can affect the
difficulty of obtaining the samples as well as where the animals may be in the
water column.
Response:

FPL agrees with FDEP and will collect this information as part of the PIC.

Comment 7.

Section 7.2.3 Treatment of Data:
More detail is needed in this section. What type of statistical treatment of the
data is intended and what will it intend to demonstrate?

Response:
The proposed sampling plan will provide data that can be analyzed and evaluated
using different statistical methods and metrics. The data will be summarized by location, by sampling
event and by species/age group using standard descriptive statistics (e.g., maximum, minimum, mean,
median, standard deviation, range ... ). The data will be collected and compiled to allow the use of
any of the metrics discussed in the rule (biomass, individual counts or representative important
species). The metric(s) to be used for the demonstration will be selected after careful review of the
data. Other statistical methods and data transformations will be selected based on the character and
distribution of the data. Reductions in impingement and entrainment will also be developed by paired
analysis of organisms collected in the Atlantic Ocean, Big Mud Creek/Indian River Lagoon, and at
the screens. These paired analyses will provide the basis for the reduction ratios. Additional detail is
provided in the amended PIC Sampling Plan.
Comment 8.

Section 7.3.1 Plant Entrainment:
The PIC proposes to sample the Intake Canal rather than sampling organisms
that were actually entrained in the plant's cooling water system. As with the
impingement sampling, a direct measure seems more appropriate than an
indirect measure. Entrapment of larger organisms is dealt with through a live
capture and release program, but the fate of entrapped zooplankton would
ultimately be to either die in the Intake Canal (including being consumed by
other larger entrapped organisms) or to pass through the cooling water system.
Since the larger entrapped organisms likely feed upon the zooplankton within
the Intake Canal and are later released, it doesn't seem appropriate to consider
all entrapped zooplankton in the entrainment calculation.

Response:
FPLis conducting entrainment sampling at the intake headwalls, as stated in the PIC.
Sampling at the intake canal headwall directly measures entrainable organisms that are drawn from
the Atlantic Ocean. FPL will consider adding entrainment sampling at the screens and will evaluate
its feasibility and use of these data in the CDS. Should additional sampling be implemented, an
amendment to the PIC will be submitted to the FDEP.
It is important to note that should the IRL be used as the baseline, there is an
effect on the plankton from the freshwater being discharged from Lake
Okeechobee. It will be important to consider that factor in the design of the
sampling plan and to keep records of the discharge to use as a possible covariate
in the data analysis. A paper was presented by B.L. Winner of the Florida Fish
and Wildlife Conservation Commission titled "Ichthyofaunal survey of the St
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Lucie estuary and effects of freshwater inflow: Too much of a good thing?" that
gives background on this variable.
Response:
FPL agrees with FDEP and data on discharge records into the Indian River Lagoon
will be collected and used in the evaluation of data from this site. We will review this paper and
incorporate this information into the CDS.
The depth(s) at which the plankton tows will be taken is not stated in the PIC
and should be determined in the pilot study.
Response:
Plankton tows in the Indian River Lagoon will be oblique tows (bottom to surface) to
incorporate organisms throughout the water column in this relatively shallow estuary. The plankton
samples collected at the headwall are also oblique tows from near bottom to surface..
Comment 9.

Section 7.3.3 Treatment of Data:
This section is very vague. In order to have a scientifically defensible study
result, it is necessary to decide before starting what the measures will be, how
much variability in the calculation can be tolerated, and what mathematical
methods will be used to make the determination. Only then can you design a
study to assure the goals will be met and the money well spent.

Response:

This comment has been addressed in Response to Comment 7.

Comment 10. Section 7.3.4 Calculation of Base Densities:
It will be necessary to determine what biota are being sampled
"representatively". As stated earlier in this review, a pilot study is needed for
that determination.
Response:
It can not be predetermined what biota is susceptible to the intakes at any site, this is
the reason a characterization study is conducted over one to two years and is used to select the metrics
for compliance (representative important species, total• numbers, biomass). Some information is
available from the historical studies, and current data will augment the database of susceptible
organisms at this site. Actual sampling will. provide the data identifying the fish and shellfish
vulnerable to impingement and entrainment at the St. Lucie Nuclear Plant. The characterization data
will provide the basis for selection of the metric that will be used for compliance.
Regarding the "linear interpolation" for the densities of unsampled days, at this
time, it isn't known that the densities have a linear relationship. There are a
number of statistical "hole-filling" techniques. It would be a good idea to
investigate the most appropriate one to use based on what is learned about the
relationship in the actual study and not commit to a "linear" one right now.
Response:
FPL agrees and acknowledges that there are other methods available and the study
design will not preclude their use. Linear interpolation is the most common approach used for this
type of data. Based on the highly variable nature of biological data, other methods may be considered
once the data are available. The rule states that both impingement and entrainment are proportional to
facility flow. Densities for unsampled days will be extrapolated weighted on flow.
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Comment 11. Section 7.4 QA/QC Plan:
In order to evaluate procedures used in the study, it is important that the
Department have the opportunity to review the project Quality Assurance Plan
and Standard Operating Procedures.
Response:
FPL submitted its Quality Assurance Plan to FDEP on February 15, 2006. The
St. Lucie Nuclear Power Plant Standard Operating Procedures for this field program are included as
Attachment 2.
It would be useful to have a description of the type of database that will be used.
Will the consultants use Microsoft Access, some other commercial package, or
will they develop a custom, in-house program? A description of how they plan
to submit the data to DEP (and EPA) would also be useful (e.g., a tab-delimited
text file, Access database, or something else?).
Response:
FPL's consultant (Golder Associates Inc.) has developed a custom database for
316(b) in Microsoft Access. Their staff is available to discuss and demonstrate this database. The
raw data will not be submitted to FDEP, the CDS will include tabulated summary data from the
characterization study.
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1.0 INTRODUCTION

1.1

PURPOSE

The purpose of this Quality Assurance Plan (QAP)is to ensure consistent, accurate, and
reliable ,methods for collecting, identifying, and analyzing fish and shellfish: samples
collected during biological sampling (eIg. entrainment, impingement, waterbody
sampling) at Florida Power and Light Company (FPL) Power Plants, as required by the
U.S. Environmental Protection Agency (EPA) 316(b) Phase I rule for Cooling Water
Intake Structures (CWIS).

This QAP has been developed using thOeTUSEPA

Requirements for Quality Assurance Project Plans EPA QA/R-5 :(EPA 2001) guidance
standards. iBecause the QAP is a wor•ng: document, :it may be:: modified: ýby FPL to
capture ýany changes in procedures that improve our ability to:ensure that rconsistent,
accurate, and reliable methods are used for collectin g and processing biooicWal amples.
This QAR provides general descriptions of sample ollection and: analysis: methods, ýthe
standards o be
timet, and the procedures that wil: be used to ensure that Ahe data:aire
scientifically valid and defensible. Standardý Opertion Procedures:.ý (SOP).will :be
developed for each plant prior to sampling 1tocapturesit. espcific infomation thatý is not
included in this QAP. The QAP serves: as a:companion document to, te: Prposal for
Information Collection (PIC) and the Biological
ito
P
als kn
Impingement Mortality and Entrainment Characterizatio

::Stuys

(I&CS

developed for each plant to assure consistency in data.0cle1 64'handlingk,i
ton
andm
analysis
across plants.
1.2

•: :.::..: . :...: :....: : : : : : : : : : : : . . .. . . . : x -- :

. .: : :: • . . ..

: . . - - .. . .

.... . . . . .. .

,UAUTY OBJECTIVES AND CRITRIA .

... . ...

: : . . -. : ... .

.

FERENICE SECT:ON 4.0

- OF EPA DAMP
Data: Quality Objectives (DQOs) are qualitative and: qlbuatative stateme~ntfs tha clarify:
the intended use of the data, define the type of data needed to support required anialyses,
identify the conditions under which the data should be collected, and specify tolerable
limits on the probability of making a decision error due to uncertainty inthe;da4a::(if
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applicable). Data users develop DQOs. to specify the data quality needed to support
specific statistical analyses.

1.2.1

PROJECT QUALITY OBJECTIVES (REFERENCE SECTION 4.2 OFEPA QAPP)

The quality of an environmental monitoring program can be evaluated in three steps: (1)
establishing scientific assessment quality objectives, (2):evaluating program design to
determine if the objectives can be met, and (3):establishing assessment and, measurement
quality objectives that can be used to evaluate the appropriateness of the methods being

and
the types
a function.: of
1
. ..
The quality of a particular datasetis
.
..
.... ..
.
.
. program.
use.d.inthe
amount of error associated with the data. Sou:rces of eror or uncertainty in statistical:
inference are commonly grouped into two categories:
1.

Sampling error: The difference between sampleyvalues and true population
values resulting from unknown biases, including nahural variability (spatial
abundance
in~ population
variability
and temporal
heterogeneity
.
.. ..:: .
:.
•
..
.
.
. :. .
..
~... . . . .. ... .... ... ..
.
distribution) that are not accounted for in a sample design.::r::

2.

and..,:

: . ..

: .,

,

ýMeasrement error: The difference between sample valueswand true population:
i: .:.
values associated
: . . . . ...
. . . Measurement
.
... .
..
.
. .. .error:inclUdes,
.
.
.
. . :
. . . ... . .. . ...the
. . . . measurement
. . . . .. . . . . . . . . . . . . . . process.
.
.. .
. .. . . . . ...with
but is not limited to: bias and imprecision associated:: with sampling-

. ... :... •

..

methodology; specification of the sampling unit; :sample*: ha'ndling storage,
preservation, and identification; and instrument malfunction:or:imprecision.
This QAP addresses aspects of laboratory taxonomic analysis, sampling methdology
and database management to minimize sources of errors and uncertainty: in: the: data. ~Data
required for each program parameter are listed in Table -....

Measures to achieve project quality objectives include the following:
"

Use of standardized, repeatable, and scientifically acceptable sample collection.
techniques to collect representative samples;

"

: . : ., . .. . . . . -. : . : :
. .:.
: . :: :-..
: :. : : :: : : : : : : : : :: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : :: . . : . .
.:: :.: : : :: ::
: : :. : . ::: : .:.::: :. : : : : ::
the preIse
GPS
coordinates and photographs to. .document
maps,
Use of site

location and characteristics of sampling locations;

. : : : ..,.:.....
..
.... :

.... ...

:

FPL 316(b) Blanket QAP
Calibration: of meters used to measure physical parameters in accordance with

*

manufacturer's recommendations;
Proper training of laboratorytechnicians and related QC checks to: ensure

,

thorough and :reliable sampletprocessing;
Use of experienced scientists: to collect samples and related physical: data,
identify and enumerate collected specimens, and, perform QCichecksto:ensure
consistency and accuracy in taxonomic determinatios;
Use of forms to track each sample from collection0to computer data entry;

...

*ii: QC checks to ensure that data generated throughout: the project are

tely

entered into appropriate project databases; and
Adherence to the QAP.

*

1.2.2 MEASUREMENT PERFORMANCE CRITERIA (REFERENCE SECTION 4.2 OF
EPA QAPP)
Measuremen p e.rfor ance riteria are quantitative statistics that assess the quality of data
generate during this- project. These criteria, also known as Data Quality, Indicators
(DQ~s) include the fobllo'wing:
* Pecision;
.........
Acuracy;.
.
method.i~ Meaf•suremet pserfohrqanc citeriaafor
reporti~ednytul desribingc •thespcfied•
* Representativeness;
..
.. ~~~~~~~~~ .....................
:.::..
* Completeness; and

~..

. ........

* Comparability.
DQ~s that cannot be expressed in terms of accuracy, precision, or completeness willbei::

.i:.:i~
:ii•:• •: :-i;••:. . :i: !: i:•= l !~ :i -!ii •:::i•i!::iii~ !:!ii=ii::.: :/ : :::• -::: ::::::::::: ::::: :=••:••

1.3

DOCUMENTATION AND RECORDS (REFERENCE SECTION 6.0 OF
EPA 0APP~)

Thorough documentation of all field sample collection and handling activities is
necessary for proper processing in the laboratory and, ultimately, for the interpretation of

: = " : ::••1-3:

,

.
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0

study results. Field sample collection: and handling will be documented in writing Iusing
the following forms and .labels:
*

A field log (notebook) for general observations and notes;

*

A Field Data Sheet for each sampling: activity: (entraiment:,impingement,
nearfield trawling; nearfield ichthyoplahkton, meropla*

tnoher; Example in:

.
.....
Appendix A);
:accompanies ::and
that
Label:
Identification
An internal (waterroof) Sample
identifies each sample sent to: the.:laboratory :for identification (Example in

Appendix B);
*

•)

.

An external Sample Identification Label that accompanies and identifies

all samples and/or specimens (Example in Appendix:C).

Both internal and external Sample Identification Labels will be-completed and:each
sample will be accompanied by a Chain-of-Custody duringthe transition fom the field0to..
the laboratory. The labels will document the facilit/rjc code station niumber, ime
of collection, gear type and a unique sample number.

All entries will be made in

indelible inkand mill reflect information entered on the corres poning Field Data Shet.
A Master Sample Inventory will be kept for each plant. Each sample6will have a unique:.
Sample Identification Number (SEN). Following collection, each. sample will be entered
on in a Ma~ster Sam~ple Inventory. This master list of all samples collected during the
project will be used to track the progress of sample processing fromp sorting through data
verification. The master list will also be maintained in an electronic: formnat.
:- ...: ... .: .: -:
. . : : :.: : .: : ::

: .. :

. . . : :

: : :

: : : :: : : ::

: : :: :

: . .

: . . . . .

:: :

. , . : . : :: : : .: - : -:4. : . :

When samples-are tremoved for processing the SIN, name, date, and start time will b
written on the top portion of the Laboratory Catalog Sheet (Example in Appendix B). The::
laboratory Catalog Sheet will follow the sample through its entire analysis.

After a

sample is sorted, the end time, and number of vials for each of the two principal sample
components (meroplankton and ichthyoplankton) will be entered on the catalog sheet. If

. :

: . ..

. ::1.

. ..
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no meroplankton or ichthyoplankton are contained in a sorted sample, a zero (0) will be
entered for the number of vials for that component. The SIN will be included on the
labels placed inside each bottle of organisms sorted friom the sample, a unique colorcoded label (e.g., red for ichthyoplankton and green for meroplavkton) maybe affixed to
the caps of each sample component. The refuse portion of the sorted sample will be
preserved in alcohol, labeled accordingly, and placed in a discrete storage area of the lab
for QC purposes.
Prior to identification the taxonomist will fill in his/her name on the catalog sheet along
with the date and time that processing began. Upon completion of the taxonomy, the end
date and time:will be entered on the sheet. Notations will be made of any specimens
removed for inclusion in a reference collection or requiring independent (out-of-house)
identification/verification. Remaining specimens will be returned to the sample bottle
with the sample label and stored in a discrete area of the lab for QC purposes. The date
taxonomy was completed will be entered for the appropriate SIN on.the Master Sample
Inventory and the completed catalog sheet.
Data will be entered into the computer from completed laboratory catalog sheets. The
date the data are entered and the initials of the technician entering the data will be
recorded on the bottom of the sheet. The date of data entry will also be entered for the
appropriate SIN on the Master Sample Inventory and the completed catalog sheet.
The QA/QC Officer or designee will verify that all data entered into the computer are
complete and accurate by comparing computer printouts with the original Field Data
Sheets, Fish and Shellfish Length and Weight Data Sheets, and Laboratory Catalog
Sheets.

The date the data are verified and the initials of the person verifying the data

will be recorded on the catalog sheet.
Proper chain-of-custody procedures are necessary for traeking sample possession to the
laboratory or agencies for specimen identification and/or verification.

A Chain-of-

Custody Record will accompany each batch of samples shipped to outside facilities. The
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forms will document sample identification numbers, date and time of shipment, name of
the person shipping the samples, laboratory date and time ofxreceipt, condition of the
samples received, and name of person receiving the samples., All Chain-of-Custody
Record entries will be made in ink. Samples will be delivered to the, appropriate
independent laboratory when problematic species cannot be reliably identified by
taxonomists or for verification of taxonomic determinations. The laboratories will retain
copies of all shipping air bills and the Chain-of-Custody Record.
The Project Manager is responsible for ensuring the completeness and retention: of data,
correspondence, plans, and revisions that may be required for the preparation of reports
and supporting documentation throughout the life of the project. Examples of the type of
information to be reviewed and maintained include:
Any reports and documents prepared in support of the project;
*

Contract and work assignment information;

*

Project QAP and SOP;

*

Field Data Sheets;

*

Fish & Shellfish Length and Weight Data Sheets;

*

Laboratory Catalog Sheets;

*

Results of technical reviews, data quality assessments, and audits;
Relevant communications (memoranda; internal notes; telephone conversation
records; letters; meeting minutes; and written correspondence among the

...

project team personnel,'client, contractor, subcontractors, suppliers, or others,
as applicable);
*:

Maps, photographs, and drawings;

*

Special data compilations; and

*

Spreadsheet data files (hardeopy and on CD or DVD).

Any change(s) in this QAP are required during the study will require approval by FPL.
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.

1.4

SPECIALTRALNING REQUIREMENTS/CERTIFICATION
(REFERENCE SECTION 5.0 OF EPA OAPPJ

All field, laboratory, and data analytical personnel wil be trained or have extensive
previous practical experience in performing each:of their assigned duties.

Requisite

training and certifications should be cuýt and: keptonrecord.:

Each person will be trained in: the following prior ito sampling:
*:

Provide on overview of pject goals and:objectives
Review the QAP, SOP, Health &Safety Plani and other relevant materials;
* Ensure that the per son understands the proper use, handling, and maintenance,

-:i::::•
: .

of all equipment and sampling gear to which they will be assigned;
Provide a site orientation . -:-.•••• i,:;:ii; :•i .
. . ..
.... ": Discuss anddemonstte the sapling method(s) to be used;

*. 1

..

. ...

Review
operations.
safe boating
. . . . shipboard:
. . .
... ..
..and
..
..
: . -practices; and

..
1..

Review the SAL for authorized activities, authorized gear, prohibited activities
.
and any limitations......
.The tining session

1will
consist of a discussion of procedures and project-specific

paperwork, ask. well :.:as a field demonstration of equipment components, assembly and

operation.

Additionally, the CONTRACTOR QAIQC Officer will ensure strict

adherence to the project protocols by conducting periodic field audits to assess
compliance with the QAP and SOP. FPL QA/QC officer will conduct periodic random
audits to assure adherence to the QAP and SOP.
Laboratory technicians processing samples will receive orientation and training by a
qualified personto ensure that samples are processed in strict conformance with the QAP
and SOP.Initialily, the QA/QC Officer will check all sorted pans/trays from the first five
sampleis sorted by a .Laboratory ýTechnician to ensure that all organisms are removed fr-om
the detritus. :The :QAQC: Officer will calculate the::sorting efficiency (SE) for each
sample (SE -ýnumhber..ofmnissed organisms divided. by the total number of organisms in
*

~the sample). The technician will be deermed qalified only when he/she achieves 90-
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percent or greater SE for five consecutive samples. In the event that a technician fails to
achieve a 90-percent SE&he/she will be required to sort. additional :samples until they

attain the SE goal over five consecutive samples:
...

go..

...

e :4

After individual technicians demonstrate4a 90-perent SE, 10 percent oftheirsubsequent
samples: will be checked by the QAIQC. Officer to ensure, on-going consistency.- •If a
previously qualified technicianfails to main

•90 percent, QC checks
a SEofa least:

wl be performed on five consecutive:. samples: uniltheL 90-percen SE goal is again
achieved.. The QA/QC :Officer. will conduct at Iet onelaboratory. audit each year0f the
of the procedure,
a
project assess: the entire sorting proce:s an• to ensure that alslpets
,including record keeping, arembeing properly and consistently performe•d
:During the taxonomiephase of the project, the QAIQC Offier ille•nure adheren c to

the:QAP and SOP. To determine taxonomic precision, the QAIQC Officer will randomly
select 10 percent of the samples for taxonomic QC checks. Once all organisms in the

sample have been identified by the primary taxonomist, these samples will be examined

by a second taxonomist. Following re-identification by the second taxonomist, the
QA/QC::Officer will calculate the percent taonomic disagreement (PTD) based on the
side-by-side taxonomic comparisons generated by the two taxonomists.

PTD is

calculated by dividing the number of taxonomic disagreements by the total number of

organisms in the sample. A PTD goal of 15 percent will be targeted, but it is anticipated
that a much lower figure will be attained. Following each QC check, major or persistent
areas of disagreement

::will
be discussed among the taxonomists and resolution reached

through consultation: wlith the sci enftilic literature, comparison with reference specimens,
and/or verification: by independt experts. Following resolution of the disagreement,
data re

ts for problematic species in previously identified sples will be adjusted

accordingly. A reference collection, verifiedby indeendent experts, will be maintained

and curated for at: least 2 years: after project completion.
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2.0 DATA COLLECTION AND MANAGEMENT METHODS
This section describes the procedures that will be used to: collect, site information, water
quality data, ichthyoplankton and meroplankton samples, fish and shellfish sarnples, and
other information to support compliance with the:316(b)nrle.:

2.1

MOBILIZATION

Sampling will be conducted in accordance with the. schedule contained in:the approved
Proposal for Information Collection (PIC).: A matrix:will be developed showing target
dates for conducting each component of theprogrkii. The matrix: will include the time(s)
of day 4ampling is to be erformed.

At least 48 hours prior to each sampling event, designated FPL contacts at the facility

will be notified.

Additional notifications

*willbe
made to state and federallregulatory

agencies,: as applicable, in accordance with stipulated conditions in sampling pernits for
the project. ::•:

Float Plan will be provided :to the PM or designated primary contact

person.
It will be the responsibilityof the Field Team Leader to ensure that all needed equipment
and supplies are readied and :that: the gear is in proper operating condition prior to
departing for the field. The Field Team Leader will develop a checklist of primary and
backup equipment,. supplies, data sheets, tools, field repair kits, safety equipment, and
other necessary items for each type of sampling activity. Twenty-four hours prior to each
sampling event, this geariWillfbe assembled and verified against the checklist. The Field

Team Leader wilf: inspect each piece of equipment to ensure that it's in good condition
and fully functional. Any-damaged equipment will be repaired or replaced prior to
deployment. Samnpleicontainers wiUl bejinspected to ensure that they are clean, in good
physical condition, Iand: that lid :fit tighotly

It is the responsibility of the Field Team

to the project site and
•.
eqim thet i transported
Leader to ensure:. thAdtll assembleduratln
properly stored. and.handled for the duration of the trip.
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To the extent practical, backup gear, replacement parts, and spare batteries, will be
included in the gear assembled for each sampling event. Primary and backup electronic
equipment will be calibrated, as applicable, in accordance with manufacturr's
recommendations.
Upon return from each sampling event, the Field Team Leader will ensure that all gear is

cleaned, inspected, stored,: repaired when necessary, and otherwise readied: for the next.
sampling event.

Post-sampling equipment calibrations will be performed 'and

documented, as.appropriate. A maintenance reportdescribing problems encounterediand:
corrective action taken will be completed for any damaged or malfuctioning euipment.
Supplies will be:restocked, as: necessary. A copyofthe post-samplig calibration: and
maintenance report will be provided to the QAIQC Officer to assist in his/her assessment

of the reliability of reported: field data.
2.2

SAMPLE COLLECTION

The Field Team Leader will be responsible for ensuring, that all field sampling activities
are conducted:in conformance with established QAP, PIC, Biological Monitoring Plan

and safety procedures.

2.2.1

RECORDING DATA

Recorded data represent the essence of long hours spent in the field and are the first step

in a lengthy analytical process. All field personnel will adhere to the basic rules for
recording information as described below:
. Sample labels, field log entries, Field Data Sheets, and other documentation will

be written legibly in ink with no easures, write-overs, or cross-outs;
" Errors will be correted with: a single strike-out line followed by the recorder's
initials and date; and
" Cross-outs on incomplete pagyes wil be initialed and dated on a diagonal line.
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2.2.2

DATA:SHEETS

All sample collection data will be entered on pre-printed, standardized, Field Data Sheets
(Example in Appendix A) at the time of sampling. Generic information, such as date,
type of sampling, Field Sampling Team members, and gear :type will be included on the
Site-specific:iconditions, such as weather conditions. and: tidal stage, time of
collection, Water depth, physical parameters, and sample ID, will be recorded at the
form.

beginning of sample collection. Upon completion of sample collection, any unusual
conditions that might have affected the quality of the sample will be documented. An
explanation will be provided for any missing data. After eachsample is collected, a
second member of the Field Sampling Team will revew and initial the Field Data Sheet
to ensure that all requisite information and data has been collected and properly recorded
prior to obtaining additional samples or moving to the next station.

2.2.3

CONTAINER LABELING

Biological samples will be placed in appropriate containers. An external label will be.
affixed to each sampling container. The label will be filled in with the facility/project
code, station number, time of collection, gear type and a unique sample number. A
waterproof internal label with the same information will be placed inside the container
with the sample, and the lid tightly secured. The internal label will be composed: of an
appropriate material and ink to withstand any preservative used in the collection. External
and internal labels will be filled out and added to collection containers after the samples
are transferred to the containers.

2.2.4

SAMPLE CONTAINERS

Containers used to temporarily store live specimens in the field or used to transfer
preserved specimens from the field to the lab will be of the appropriate size and
materials. Field samples will be preserved using a 1O0% formalin solution and stored in
Nalgene or comparable plastic bottles to minimize the risk of breaking, the potential loss
of a sample and the spilling of a hazardous material. Samples will remain, fixed in
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formalin for a minirmum of 3 days before being rinsed and may be transferred to 70%
ethanol for long-term storage.

2.2.5

PHYSICAL DATA

A suite of standard water quality measurements (DO, salinity, temperature, conductivity,
and pH) will be taken when sampling. Meters will be:calibrated prior to and following
data collection. The date, time, person performing the calibration and results of the
calibration will be maintained in a project calibration log. Surface, mid-depth, and
bottom conditions will be recorded where water depths permit. In depths of six feet or
less, only mid-depth measurements will be taken.

2.2.6

SAFETY PRECAUTIONS

Appropriate safety gear will be worn and utilized for all field activities in accordance
with the FPL 316(b) Health and Safety Plan. Any field chemical transfers will be: made
using secondary containment to prevent spills in :the boat or adjacent waters. Gloves and
eyewear will be worn at all times.when handling chemicals. U.S. Coast Guard
regulations for all on-water activities will be adhered to, and FPL safety requirements
will be followed whenever on a plant site.

2.2.7 FIELD SAMPLING
All field sampling activities will be conducted in conformance with the biological
monitoring plan and QAP. When possible, sampling station will have a GPS waypoint
taken and recorded on the Field Data Sheet. The PM may authorize alternative methods
for determining the volume of water sampled (e.g., speed-distance calculations) if such
methods provide reliable data. All nets will be visually inspected to insure all specimens
are removed prior to commencing collection. Collections Wiinitially be preserved in
10% formalin solution. Samples containing large specimens may be placed on ice until
returned to the lab for taxonomic verification and/or identification.

2-4

FPL 316(b) Blanket QAP
Should any primary equipment fail during sampling, backup gear will be used to
complete the sampling event. In the event of gear loss or malfunction,, an equipment
failure report will be made by the Field Team Leader upon return to the lab. Lost and/or
malfunctioning equipment will be repaired or replaced as needed. Should the backup
equipment fail, the Field Team Leader must determine whether additional backup
equipment or samples can be obtained to complete the sampling effort. The Field Team
Leader will attempt to contact either the PM, or QAIQC Officer to notify them of the
situation and discuss possible corrective actions.

If it is not possible :to obtain their

approval, the Field Team Leader will proceed with, or abort, the sampling effort based on
his/her best professional judgment.

Any deviations fromI.the planned sampling

procedures will be recorded in the field log and on any pertinent forms.

2.2.8

DEVIATIONS FROM QA/QC PLAN OR SOP

Examples of failures in sampling methods and/or deviations from sampling requirements
include but are not limited to such things as sample container spillage or breakage, gear
malfunction, equipment failure, and unusual site conditions that prevent sampling.
Failures or deviations from the QAP or SOP will be fully documented on the Field Data
Sheet and reported to the PM. The PM will determine if the deviation from established
protocol compromises the validity of the resulting data. The PM will decide whether to
accept or reject data associated with the sampling event based on his/her best professional
judgment and will determine whether the absence of specific data will significantly affect
analytical objectives of the project. In cases where missing data are likely to impact the
ability of the project team to draw reliable inferences regarding facility effects, the PM
will require that sampling be repeated. If it is determined that there is a significant data
quality issue, potential program changes will be discussed with FPL.
2.3

SAMPLE HANDLING AND CUSTODY (REFERENCE SECTION 9.0 IN
EPA QAPP)

At the lab, field samples will be logged in, segregated by date and type, and stored in a
safe, secure location until processing.

During this process a comprehensive sample
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inventory :will be developed and maintained, The: inventory will identify all samples
collected to date. The QA/QC officer will be responsible for periodically updating the
inventory to document each sample's stage of processing: collected; sorted; taxonomy
completed; QC checks completed, if applicable; sample data entered into project
database; and project data verified,
Any specimens delivered to outside experts for taxonomic verificationpor determination
will: be packed in appropriately sized containers, affixed with a Chain-of-Custody seal
and accompanied by a Chain-of-Custody Record (Example in Appendix C).

2.4

ANALYTICAL METHODS (REFERENCE IN SECTION 10.0 IN EPA

QAPP)
2.4.1

FIELD IDENTIFICATION OF FISHES AND SHELLFISH

Fish will be identified, measured, weighed, and any abnormal conditions (growths,
lesions, deformities, etc.) recorded. Data will be recorded on standard Fish & Shellfish:
Length and Weight Data Sheet (Example in Appendix F.). A calibrated fish measuring:
board will be used to measure fish lengths. When conditions prohibit the use of a scale,
fish weights will not be recorded. Scales will be calibrated with known weights in the lab
prior to field deployment. Any fish not being preserved for ftuther analysis or inclusion
in a reference collection will be returned to the waterbody in areas where they will not be
recollected on subsequent collections. Preserved specimens will be labeled and noted as
preserved on the Data Sheet.
Specimens will be identified in the field to the lowest practical taxonomic level. When
impingement or trawl specimens cannot be identified to a minimum of generic level in
the field, they will be preserved and returned to the lab for further identification. These
specimens will be noted on the Fish & Shellfish Length and Weight Data Sheet. Some
juveniles, or hybrids, are not distinguishable below the generic level in the field and will

be left at that level. Field guides will be taken on all field trips, as well as a written
summary of key taxonomnic characters that are useful in separating more problematic
species. Under no circumstances will species that are prohibited or that have special
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protections (endangered, threatened or species of special concern status) be intentionally
collected.

2.4.2

LABORATORY IDENTIFICATION OF ICHTRYOPLANKTON

Laboratory processing will involve the removal of eggs and larvae from-detritus and
other materiaI found in each sample, and identifying and counting all eggs and larvae.

Processing will be conducted by qualified laboratory technicians and taxonomists as
specified elsewhere in this QAP.

Training, experience, and the use of proper laboratory equipment are crucial factors
affecting the quality of taxonomic determinations. Ichthyoplankton and meroplankton
will be identified to the lowest practical taxon using the most pertinent taxonomic
literature and electronic databases.

Specimens damaged beyond recognition (i.e., by

natural causes or by the sampling/pumping process) will be enumerated and documented
as "unidentifiable".

Following taxonomic determinations,

sample data will be

standardized to reflect density in numbers of organisms per unit volume of water
sampled.

The QAP will be strictly adhered to during the processing of taxonomic

samples.

In addition to the published taxonomic literature, a reference collection will be developed
and used to ensure consistency and accuracy of taxonomic determinations throughout the
life of the project The reference collection will contain sufficient material to represent
each major life stage and/or size class. Specimens whose identifications are uncertain
will be sent for confirmation/identification to independent taxonomic experts familiar
with the group in question.

All data generated during the processing of samples will be recorded on standardized
Laboratory Catalog Sheets (Example in Appendix E). Prior to processing each sample,
pertinent information on the Sample Identification Labels will be transferred to the
Laboratory Catalog Sheet to ensure proper sample tracking. Numbers of individuals for
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each life history stage of each species processed will be recorded on the Catalog sheet. If
performed, sub-sampling information will also be entered on the form.

2.4.3

DATA MANAGEMENT

Samples will be documented and tracked by means 'of Field Data Sheets, Sample
Identification Labels, Laboratory Catalog Sheets, and Chain-of-Custody Records. The
QA/QC Officer or assignee will review each of these forms for correctness and
completeness. If there is any indication that requirements for sample integrity or data
quality have not been met, the QA/QC Officer will be notified immediately with an
accompanying description of the problems encountered.
Field Data Sheets, Fish & Shellfish Length and Weight Data Sheets, and Laboratory
Catalog Sheets will be placed in labeled folders for input into an electronic database.
Each form will have a signature and date block to track data processing. After the data
has been entered into the database, the data forms will be initialed, dated, and returned to
the folder for verification.

Printouts of entered data will be verified against

corresponding Field Data Sheets, Fish & Shellfish Length and Weight Data Sheets, and
Laboratory Catalog Sheets to ensure that all information has been accurately entered into
the database.

Missing information will be added, where possible, and erroneous

information corrected. The forms will then be initialed and dated by the verifying party.
Following data verification the original data forms will be segregated by sampling date
and type and archived for the life of the project. Computer files associated with each
project in a project subdirectory, subject to regular system backups, and will copy the
files to archival media for retention for at least two years following project completion,
unless otherwise directed.

2.5

OU

T CONTROL (REFERENCE SECTION 11.0 IN EPA 0APP)

Data quality is achieved by consistent perfonnance of procedures documented in the
SOP, the training and experience of project staff, and thorough documentation of project
activities. The.QAP and other supporting materials will be distributed to all sampling
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personnel. A training session will be held prior to commencement of sampling. :Training
will include a classroom session and a practical field session and will be mandatory, for
all fieldstaff. The Field Team Leader and/orQA/QC Officer will ensure that samples are
taken according to the established protocols. The Field Team Leader will ensure: that all
field log entries, forms, checklists, and measurements are recorded and completed
correctly during each sampling event. QC checks will be completed for all Field Data
Sheets, and the name of QC personnel and date of QC check will be entered on the
bottom of each Field Data Sheet. The QA/QC Officer will monitor sample collection and
data management activities throughout the life of the project to ensure adherence to
established protocols.
DQOs are described elsewhere in this QAP, and Table 1-2 specifies the precision
requirements for project parameters. QC activities include field and laboratory system
audits, laboratory sorting checks, and laboratory taxonomic QC. A six month audit report
will be compiled to describe all QC activities and analyses. Report statistics will include
the following:
Precision of taxonoinic identifications between two independent taxonomists
(Target for Percent Taxonomic Disagreement
*

15 percent);

Accuracy of laboratory sample sorting (Target for Sorting Efficiency :< 10
percent error);

*

Accuracy of data entry (Target for number .of errors/corrective actions ,<1
percent of entries); and
Completeness (Target for number of valid data points obtained as a proportion
of those planned

90 percent).

The QC report statistics will be calculated as described in the following subsections.
2.5.1

PRECISION

Precision is a measure of the nearness of two values and can be used as an indicator of
internal consistency of methodology. It is demonstrated by the degree of mutual
agreement between individual measurements or enumerated values of the same property
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of a sample, usually under demonstrated similar conditions. Precision of ichthyoplankton
measures .(iIe., numbe.r of eggs and larvae present in a sample) is estimated by a
comparison of results between multiple sorters of the. same sample. Ten percent of
ichthyoplankton samples will be resorted by the QA/QC Officer or qualified :designee and
the results compared. Precision is expressed as Relative PercentDifference (RPD) and is
calculated as follows:

RPD

IcI- C2 1/[(Cb+C2)/2] XJ00%

Where: C1 and C2 are the two values (e.g., sorting/counting results of Technicians 1 and
2). The precision of laboratory sorting (i.e., measurement error due to missed specimens)
is measured by checking the sorted sample's discard, removing and counting missed
specimens, and calculating Sorting Efficiency.
Taxonomic precision represents the accuracy of the scientific names applied to organisms
within a sample and is measured by the level of agreement or disagreement between two
qualified taxonomists. Organisms removed from samples selected for QC checks are first
identified by one taxonomist and later re-identified by a second. Results of the two
independent analyses are compared, and the percent taxonomic difference (PTD) is
calculated as:

PTD) 1- [NjM] X oo%.
Where:

.

.

N is the total number of eggs or larvae, and NI is the number of taxonomic

"agreements...
Taxonomic precision using PTD will be determined by having 10 percent of the samples

re-identified by a second taxonomist.
Physicochemical measurements of nearfield and entrained waters will also be collected,
and the precision of their measurements (as detailed in Table 1-2) will be determined.
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The instruments will be calibrated before and after each sampling event to document
precision.

2.5.2

ACCURACY

Accuracy is defined as the degree of agreement between an observed value and an
accepted reference or true value.

The Field Sampling Team will be trained in proper uses and calibration for all
instrumentation used during the project. Manufacturer's: calibration procedures will be
followed. For in-field measurements of temperature, dissolved oxygen, pH4, salinity and
conductivity, procedures for determining accuracy include the following:

Temperature sensor: The accuracy of temperature sensors used in this project
will be checked using a NIST-traceable standard thermometer.
0

DO sensor: The accuracy of DO sensors and methods used in this project will
follow the manufactures instruction for calibration.

•

pH :sensor.: The accuracy of pH sensors used in this project will be checked
using pH 4,7, and 10 certified buffer solutions.

*

Salinity/Conductivitysensor: The accuracy of the conductivity sensor used in
this project will be checked using certified conductivity standard solutions. The
conductivity sensor is calibrated using both 10 mS/cm and 50 mS/cm certified
conductivity standard solutions which bracket the anticipated conductivity
range.

2.5.3

REPRESENTATIVENESS

Data representativeness is defined as the degree that the data actually represent a
characteristic of a population or parameter. It therefore addresses the natural variability
or the spatial and temporal heterogeneity of a population. The location of the sampling
points and the number of samples collected from each sampling station during each
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sampling event will be examined to ensure that representative sample collection from
each station occurs.

2.5.4

COMPARABILITY

Two data sets are considered to be comparable when there is confidence that the two sets
can be considered equivalent with respect to the measurement of a specific variable or
group of variables. Comparability is dependent on the proper design of the sampling
program and on adherence to accepted sampling techniques, SOPs, and QA guidelines.
Comparability of data is.: ensured. by similarity in sampling methods, parameter
measurement protocols, as well as by uniform training and experience of field sampling
and laboratory personnel. All field personnel conducting sampling activities will possess
adequate training and appropriate experience.

2.5.5

COMPLETENESS

Completeness is defined as the percentage of measurements made that are judged to be
valid according to specific criteria and entered into the data management system. To

achieve this objective, every effort is made to avoid accidental or inadvertent sample or
data loss. Accidents during sample transport or lab activities that cause the loss of the
original samples will result in irreparable loss of data. Lack of data entry into the
database will reduce the ability to perform analyses, integrate results, and prepare reports.
Field personnel will. assign a unique identifier to each sample. Samples will be stored
and transported. in unbreakable (plastic) containers and final sample processing will occur
in a controlled environment within the laboratory. The assignment of a set of continuous
(sequential) numbers to samples makes it less likely that a technician or taxonomist will
overlook any samples when preparing them for processing and identification. These
numbers also make it easy during the data compilation :stage to recognize that some
samples have not been analyzed.
Percent completeness (%C) for measurement parameters can be defined as follows:
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%C=[V/T] x 100
Where: V = the number of measurements judged valid and T - the total number of
measurements.
For this project, sampling will be considered complete when no less than 90 percent of
the samples :collected during a particular sampling event are judged valid.

2.6

INSTRUMENT/EQUIPMENT TESTING, INSPECTION, MAINTENANCE
AND CALIBRATION

All field equipment will be inspected, maintained, and: calibrated.

Periodic regular

inspection of equipment and instruments is needed to ensure the satisfactory performance
of the systems used to collect project data. Before any piece of sampling or measurement
equipment is taken'into the field, it will be visually inspected to ensure that all necessary
components are present and that it is in good working order. Backup field equipment will
be available during all field activities in the event of equipment failure.

Broken

equipment: should :be labeled "DO NOT USE, and returned to thel ab for necessary
repairs or disposal.

The objective of preventive maintenance is to ensure the availability andi satisfactory
performance of the equipment.

All field measurement instruments will receive

preventive maintenance in accordance with the manufacturer's specifications.
Calibration of water quality instruments used for in-field measurements of temperature,
dissolved oxygen, pH, salinity and conductivity will be checked before each sampling
event using certified standard solutions. All instrument calibrafions will be documented.

Individual sensors will be considered to be operating correctly if the instrument readings
are within the range of their respective precision values as provided by the instrument
manufacturer. If the values are not within the specified range for an individual sensor,
the sensor will be cleaned and recalibrated. If these two values are still not within the
specified range following cleaning and recalibration, the sensor will be replaced.
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Spring scales used for weighing fishin the field will be calibrated in the :lab both with
standard weights prior to and after use. The date, time, person performing the calibration
and results of the calibration willnbe maintained in a project calibration log.

2.7

HANDLING OF STATE OR FEDERALLY LISTED SPECIES,

Although the probability of an encounter with endangered or threatened. species in regular
sampling is low, every precaution will beltaken to ensure that should an encounter occur
the animals will be released unharmed. Where possible, data (i.e., length, weight, and
photograph) will be collected :0on for each listed species and recorded as part of the
regular sampling process. Because of the small size of the gear employed (both plankton
nets and otter trawls), short: :duration of tow times, lack:of mechanical advantage or
winches on ottIer trawls, avoidance of sampling in federally managed areas, and
adherence to conditions contained in the FWC Special Activity License, potential impacts
to endangered or threatened species will be minimized,
Any individuals caught Will be immediately released as. soon as possible with minimum
handling. Proper handling techniques and reporting requirements will :be utilized. For
example, if a sea turtle is captured, it will be considered a stranding and handled in
accordance

with

FWC

guidelines.

A

stranding

and

salvage

form

(http://myfwc.com/seaturtle/Guidlines/ApvendixA/StrandineA-20.and%2OSalvage%2Ofor
mpd f) will be completed and the appropriate regulatory agency notified.
It is possible that eggs or larvae of listed species may be captured as part of the
planktonic sampling, and these organisms will be unavoidably removed from the system.
Data collected will potentially provide additional information that will aid in the
management of listed species populations.
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3.0

ASSESSMENT AND OVERSIGHT

ASSESSMENT AND RESPONSE ACTIONS (REFERENCE SECTION 17.0

3.1

IN EPA QAP.P)
audit,
The QA/QC programs described in this QAP include technical system

with

independent checks of the data obtained during sampling, analysis, and data management

activities. The: essential steps: in the QAprogram are as follows:.
IIdentify and define the problem;,,:
* Assign responsibility: forinvestigating the problem
,
*i

Investigate anddetermine the cause of the problem;

"

Developand implement appropriate corrective action(s);..

"

Monitor the: effectiveness of the impmiented0correctiveaction(s); and.

-

Verify that the corrective action(s) has eliminated the problem.
. . .. .. .. - . :

.."

"

: : . : . i .

Mnoftetcnalproblems, that might occir can be. solvd immedately by the staff
members involved (e.g., modifying the tecbnical approach, repairing instnmaentation :that .....

..

is not finctioning properly, or correcting errors'..or. deficiencies:: in documentation).
Immediate corrective, actions form part of normal operatg procedures and are noted•

in:

records for the project. Problems not solved this wa 'requiremo~re formalizd ogtr
corrective action. If performance standards, as described throghut this QAP: are. not.:
being met, the QA/QC Officer will immediately inform .the PM. ,The type an0xtn:f
corrective action(s) needed will depend on the nature and significance:of the problemr.
•
The QAIQC Officer will accompany each Field Team

eade:on: the initial spgb

event and at least once per year for the life ofti lprect to eInsr compliance with
QA/QC objectives and adherence to QAP andWSOP rotocols. An annual formal. internal
technical system audit will be performed to. document: thie Processing ýof Sample Isfrom
collection to archive at all stages of handling and analyss:. The.,audits: willf~o~cus: on the~
use of QA procedures outlined in the QAP and SOP and ensure that :QA/QC' goals are
.. • . FPL
. .: . : PM.
. . .:
:. .. findings
: : -: : :: : :: :will
. : ;: :be
:: : :.
: : . .. : .
. to
. . :the
.. ..: : . : ::.. . . . : ..::report
. .:: .. . .:. ; :...of
submitted
being achieved. An annual

. .. : ..

. :. : ..1. : .: : .. : .: . .: : .: : .

: :3-

. :: . -
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The PM has primaiy responsibility for monitoring the activities of this project,
identifying or confirming any quality problems, and recommending corrective action(s).

The QAIQC Officer will document the nature of the problem using Corrective Action:
Request., initiate the recommended corrective action, and ensure that the implemented

action is effectively carried out and remedies the problem. The QA/QC Officer has :the
authority to stop work on the project if problems affecting data quality are so extensive as
to substantially affect the ability to meet project: quality objectives.

The PM will be

notified of major corrective actions and stop work orders and will notify the prime
:::
:::
:::
.: ::: : :::::::: i: :i .: :-:.: . i.:. .-..
as appropriate.
contractor or client,

...

.

. ..

. .

Data review and validation services provide a method:for determining the usability and
limitations of data and provide a standardized data qualiy assessment All Field Data
Sheets, Fish & Shellfish Length and Weight Data Sh ets, ta•oratory Catalog: Sheets, and
Chain-of-Custody Records will be reviewed by the QA/QC Officer for coMpl~eteness.
correctness and adherence to QA requirements..: Data-quality w:ill beaseedb
comparing entered data to original data or by comparing resultswiththe appropri ate.
measurement performance criteria.
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4.0 DATA VALIDATION AND USABILITY

4.1.

VERIFICATION AM)ALIDATIONME

ODS (REFERENCE

SECTION20.0INEPADOAP?)
Alf entries in thelField Data.Sheets, field log, Fish &:Shellfish Length and Weight Data.Sheets,.Laboratory Catalog Sheets, and Chain-of-Custody Records will be reviewed by
the Field Team Leader (assisted by the QA/QC Officer, as needed) for completeness and
correctness.

Any discrepancies in the records will be reconciled with the appropriate

associated field personnel and will be reported to the PM. Data quality will: be.. assessed
by verifying entered data to original data or by comparing results with the appropriate

measurement performance criteria to determine whether to accept, reject, or qualify the
data..
4.2

RECONCILIATION WITH USER REOUJ1EMENTS REFERENCE.

SECTION 21.0 IN EPA QAPP)
As soon as possible following completion of' the sample collection: and analyses,
precision, accuracy, and completeness measures will be assessed and compared with the
appropriate quality criteria.: This assessment will represent the final deteninaition of
whether the data colle~cted ,areof the correct type, quantity, and quality to support their
intended use for this project. Any problems encountered in meeting the performanxce::.
criteria (or uncertainties and limitations in the use of the data) will be discussed with the
PM and will be reconciled, if possible. All biological data will undergo an assessment to
determine their suitability

for meeting project objectives.

Measurements

of

physic~ochemical and biological parameters obtained during the field sampling and
laboratory analyses will be compared to the requirements to ensure the number of
samples obtained and their quality satisfy project goals and objectives.

A preliminary

data review will be conducted, and appropriate statistical tests will be performed (as
determined and directed by the PM) for su~mmarizing and analyzing the data.
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5.0 ACRONYMN DEMITIONS:
Compact disc

1)-

CPR - Cardiopulmonary Resuscitation
IntakeStructure
Cooling Water
CWIS.
.
-:....:...::.
...............

...

..

.

.

DO-Dissolved 0xygen.
DQIf-bData Quality Indicator
DQO6- DataQuality Obj ctive

DV'D - Digital Video Disc..
EPA - Environmental Protection Agency
FPL

Florida Power and Light Company

-

FTI -Field Team Leader
FWC - Florida Fish and Wildlife Conservation Commission
GPS

Global Positioning System

-

H&S -Health and Safety
xnS - m-illSiemnens

NIST - National Institute of Standards and Technology
PIC - Proposal for Information Collection
PM - Project Manager
.TTaxonomic Difference....
ercent.
QA

QAP

. ...

Quality.Assurance

-

-

Quality Assuance Plan

QC - Quality:CControl
RPD -. Rel ative Percent Difference.
Special Activity
. . ..License
.. .. : .: . . ... :. .... ... .: ..... .. .
. ::.

SAIL

-

SE

Sorting efficiency

-

SIN - Sample Identification Number
SOP - Standard Operating Procedures

:

. :

::

. . : . . . .:

: . :.

..

: : : : : ::

:: : :: :: : :: :: :

•

. .

.

.- 1::
.

: : :

.
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Appencdix :A
FIELDDATA SHEET

316 (b) FIELD DATA SHEET:
I).

amplel# #:
Site Data:
Water Body.
Site Name:

Team Leader.n

:

::Screens

Crew:__________

Screen(s):_______

Envilronme ntal Data:'

Crew-.._______

LII

Tern

Depth(m)--

Sudrfac

71:]

Dsolved 0 2(xgL

(Cy

Cndu'Ctjiv

(MSkiM),

[ I

I

FI

Lunar Phas:

Tide

Precip.

Wind

Clouds

Temperature

t:

.:

Plant Overations
Dil.Prnu
irc.
.:Unit#: CField

_____Crew:_________-.________________

____

Unit(s):

Water Qi

Sample Number

Date(YY!MM/DD) .

Facility Code Sample Type:Station ID Replicate

Salinty PO

P

(Unitt)

I~J

Mil-DepthLIL
Bottor

Instrument s):

EntrainmentiSampole Data:
.

_

_.

__._.•

Date

Tiz M::m
of Collection:.

_

______

(M/DD)
_

Tie

Sampl Depth
D4.

_

Read by:_____________

.......

.

l

I.
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L.J2.Mid-&

4.b iq.i

Final Reading_____
et

1
]N
Duration (.hh/mmi)[[.1
Sample Containers.
etMeh(i)_____

Flow Rate (gpm)____

Reading____

Pump_____

UnitKs) Ru nning

S tart~S

c reen(s)

EndF

Running

TrashRack(s) Running
Duration (lih/mrn)

Sa-l Dept

En

Start

End

LatI.........[II IIIIII11II.II

I I

I

- ....

_

I1111Split Sample?_____

[

Nelarfield Trawl Data:
..

Sampe Depthque
•..] Start D ep-th

WndRlto

Collection:
IchtyplakOl
1itia
Sample DeLn--~
Ma. Depth

..

I

Bearing

SokTehhn)

Data Entered by-___

," " ..

inaReading____
Reading________ft
Net eadi

Dtnce
Towed(tecc)

Total Sample Vol.:::i
Flow Rate(PM)

Cmments:,

Recorded by:___

3. Bottom

.Surfacc

End Depth

Long.

Long..

Currnt eljation::

End

g

Date (MIMpyDTim

..

T....

Total Sample VoI~j.

Itpinmgement Samp le Data:.Begin

I
____.___________

T

~DphF

......Ma.

Date:___

Data Verified by:

Date:___
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:Appendix B
SAMPLE IDENTIFICATION LABEL

SAMPLE IDENTIFICATION LABREL

(EXAMPLES)

External Label

Collection Date:

Facility Code: PCU
Sample

Type1 .:

IP TR IMP ENT Collection

Station No: 1I

Replicate: A

Depth2 :

Sample ID Number: PCU-_
Field Team Leader
JarNo. I of I

TP -khthyoplankton; Trawl TR; Impingemeat = IP; ENTR. Entrainment
Mid-depth =MID; Bottom = BOT;.Oblique Tow = OT
2 Surface =SUR;

Internal Label

Smpl ID #
Date:

___________

__________Time:

Initials:

__

_

_

_

_
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Appendix'C
CHAIN-OF-CUSTODY RECORD

.~ANALYSIS

~:CHAIN

REQUEST AND_________

OF CUSTODY RECORD_________
'AEO

PROJECT NAME

PROJECT NUMBER

. . . . . . . . . . .... . . . . . . . . .: : : .
PHONE NUMBERRE

CONTACT NAME

IEDA

•:

i...
i.
....
• . ! : ..

LYS

.:

STANDARD

•!i

E

SWPLER(S)RUSH,
DATE. REPORT

0

tc

SIGNATURES(S)

__

_____________________REQUESTED:

TIME

DATE

SAMPLE IDENTIFICATION

.B(SIGNATURE AND AFF..UATIET
-ROELINUM

REJUNWUSHEDWIV

REIINQUISHED

RECEME

BY:

E

RECEIVED BY: (SGNATURE AND

DATE

TIME

RECEIVEJD BY;

&

TIME

CUSTODY INTACT

YES,

(SIGNATURE AND AFFILIATION)

Y: (SIGNATUREADAHA1N
00ERC~E

DATE

DATE

RIEMARKS

z

TIME

AND FFILLATION

FOR LABORATORY BY: (SIGNAl1JRE

5-
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FISH & SHELLFISH LENGTH AND WEIGHT DATA SHEET
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FOR

SECTION 316 (b) PHASE II RULE
IMPINGEMENT MORTALITY AND ENTRAINMENT STUDY
ST. LUCIE PLANT - ST. LUCIE COUNTY, FLORIDA
1.0

Introduction

This document describes the methods, procedures, and protocols (collectively referred to
hereafter as procedures) to be used by staff of Ecological Associates, Inc. (EAI) in
support of Florida Power and Light Company's (FPL's) impingement mortality and
entrainment study at the St. Lucie Plant.(PSL). The objective of this monitoring program
is to determine if the location, design, technology, and/or operational measures
implemented at the St. Lucie Plant have sufficiently reduced levels of impingement
mortality and entrainment relative to baseline conditions to achieve compliance with the
new Environmental Protection Agency (EPA) standards set forth for existing plants
(Phase II Rule) under Section 316(b) of the Clean Water Act (CWA).

Activities

governed under these Standard Qperating Procedures (SOP) include sample collection,
sample processing,

taxonomic

identification

of specimens,

and collection

of

physicochemical data.
Fish, shellfish, and ichthyoplankton sampling will be conducted within three general
areas adjacent to the St. Lucie Plant (Figure 1): Atlantic Ocean in the vicinity of the
facility's offshore intake structures; intake canal near the Unit 2 intake pipe (16 ft); and
Big Mud Creek (BMC)/Indian River Lagoon (IRL) within the vicinity of the plant's
Emergency Cooling Water Intake System. As described in the Proposal for Information
Collection (PIC), the field sampling program will allow comparison of numbers of
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organisms impacted

Cooling

under the present

Water Intake

System' (CWIS)

configuration, which uses the Atlantic Ocean as source cooling water, with those that
would have been impacted had the CWIS utilized the Indian River Lagoon as the source
cooling water, as originally designed. Data will be collected bi-weekly, during both day
and night periods. Data analyses will examine trends in species composition, abundance,
and biomass, as well as seasonal and diurnal variation between these two areas.

Sampling will be accomplished using three methods: 1) entrained organisms will be
sampled in the intake canal using a stationary 1-m plankton net fitted with a 0.300-mm
mesh net; 2) organisms susceptible to entrainment within the BMC/IRL will be sampled
using towed plankton nets (paired 20-cm diameter, 0.300-mm mesh bongo nets; and 3)
organisms susceptible to impingement' will be sampled in both the ocean and BMC/IRL
using an otter trawl. Ocean trawls will consist of both mid-water and bottom tows.

Questions on sampling techniques, staffing, schedules, health and safety issues, and/or
Quality Assurance/Quality Control (QA/QC) issues should be directed to one of the
following individuals:

•

Bob Ernest, EAI Project Manager

Office: (772) 334-3729
Cell:

Office: (772) 334-3729

> R. Erik Martin, QA/QC Officer

Cell:

(772) 284-5803

Office: (772) 334-3729

> Mark Mohlmann, H&S Officer

Cell:

(772) 349-2135

Office: (772) 334-3729

> Phillip Light, Field Team Leader

Cell:

2.0

(772) 284-5817

(772) 427-3737

Mobilization (General for All Types of Sampling Events)
2.1

Confirm vehicle, boat, and staff availability for scheduled sampling date,
as applicable.
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At least 48 hours prior to a sampling event, notify designated FPL PSL
contact by email of impending field activities:
* FPL St. Lucie Plant Contacts:

2.3

o

Vince Munne - Environmental Compliance
0 Office:
(772) 467-7453
a Cell:
(772) 263-2847
W Email:
vincemunne@fpl.com

o

Dave Niebch - Land Utilization
N Office:
(772) 467-7316
a Cell:
(772) 240-9523
E Email:
DavidNiebch@fpl.com

Copy all email correspondence to Golder Project Manager.
* Isabel Johnson - Golder Associates, Inc.
o Office:
o Cell:
o Email:

2.4

(352) 336-5600
(352) 359-8299
ijohnson@golder.com

At least 24 hours prior to the date of departure:
2.4.1

Contact FPL PSL by phone to confirm sampling schedule (arrival
date & time).

2.4.2

Notify the Florida Fish and Wildlife Conservation Commission
Law (FWC) Enforcement Dispatch Center, (305-956-2500), as
required by EAI's Special Activity License (SAL; #05SR-071B).

2.4.3

Assemble equipment and supplies using applicable Equipment and
Supplies Checklist and ensure that all needed gear is in proper
operating condition.

2.4.4

Review Health and Safety Plan (HASP) and ensure that all
requisite safety gear are included with equipment and supplies.

2.4.5
2.5

Calibrate field instrumentation (Appendix A).

On the date of field sampling:
2.5.1

Review sampling protocols prior to initiating field activities.

2.5.2

Conduct a Safety and Environmental Tailboard meeting at the site
prior to sampling to address any safety and environmental
conditions the field team may encounter (refer to HASP).
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Field Collection
3.1

Nearfield Ocean Trawl Sampling (Fish and Shellfish)
3.1.1

Mobilize
3.1.1.1

Use Equipment and Supplies Checklist to assemble and
ready field gear (Appendix B).

3.1.1.2
3.1.2

Provide a Float Plan to EAI's primary contact person.

Embarkatiion
•3.1.2.1
Conduct safety briefing prior to loading gear on vessel.
3.1.2.2

Ensure all personnel are wearing Personal Flotation
Devices (PFDs) and closed-towed, non-skid footwear at
all times when working on or around water.

3.1.2.3

Load gear aboard vessel.

3.1.2.4

Maintain

boat

log

indicating

persons

on

trip,

destination, and times of departure and return.
3.1.2.5
3.1.3

Depart for the St. Lucie Plant via the St. Lucie Inlet.

Vessel
3.1.3.1

A leased vessel will be used for most trips. It is moored
in the Manatee Pocket immediately south of Pirate's
Cove Marina.

3.1.3.2

EAI's 25 ft Parker may be used for some trips. Launch
boat at Sandsprit Park.

3.1.4

Ancillary Data Collection
3.1.4.1

Upon arrival on station, record weather conditions, tidal
stage, sea state, current direction, and water depth on
Field Data Sheet.

3.1.4.2

Abort sampling activities if the Field Team Leader
determines that conditions are unsafe or will not permit
the safe collection of representative samples (e.g.,
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threatening weather, rough sea conditions, unusual
waterbody conditions, etc.).
3.1.4.3

Collect water quality data twice during each diel
sampling event, prior to initiation of sampling and upon
completion of all sampling. This will provide data to
bracket the period of sampling.
3.1.4.3.1

Prior to arriving on station, turn on meters and
allow to warm up.

3.1.4.3.2

Measure temperature, pH, dissolved oxygen,
conductivity,

and

salinity

Quanta or

with

equivalent backup meter.
3.1.4.3.3

Take measurements at surface, mid-depth, and
near bottom.

3.1.4.3.4

0

3.1.5

Record results on Field Data Sheet.

Sample Locations and Methods
3.1.5.1

Conduct

sampling

along

three

shore-parallel

transects/stations (Figure 1).
3.1.5.2

Use 16-ft otter trawl for bottom tows and 16-ft
modified otter trawl for mid-water tows.

3.1.5.3

Begin sampling along each transect just south of the
PSL ocean discharge pipes (center on discharge canal).
Ensure that the start of the tow is slightly south of the
to

discharge

prevent

entanglement

with

relict

construction debris..
3.1.5.4

Conduct each tow north to south.

3.1.5.5

Conduct each tow for 15 minutes.

3.1.5.6

Conduct one mid-water and one bottom trawl along
each transect.

3.1.5.7

Operate at slow speed (2 - 2.5 knots). Ensure that the
tow line has the proper scope to keep the net at the
appropriate sampling depth.
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Collect Samples
3.1.6.1

Prepare the trawl for deployment. Attach trawl harness
to the stem cleats on each gunwale and attach the trawl
bridle to the trawl doors. Tie off the cod end of the net
and make sure the net and lines are not twisted and will
deploy correctly.

3.1.6.2

Prepare a flow meter for deployment.
3.1.6.2.1

Sea Gear meters. No preparations necessary.

3.1.6.2.2

General Oceanics meters.

3.1.6.2.2.1

Complete the following immediately
prior to net deployment at the first
sampling location to ensure accurate
readings.

3.1.6.2.2.2

Remove the screw at rear of the flow
meter.

3.1.6.2.2.3

Hold nose of meter down.

3.1.6.2.2.4

Inject syringe with tap water into
meter chamber until full.

3.1.6.2.2.5

Replace screw.

3.1.6.2.2.6

Record the meter reading

3.1.6.2.3

Feed meter towing line through davit pulley.
Attach one end of the flow meter bridal to a
small depressor and the other end of the bridle
to the tow line. Adjust the bridal and tow line as
necessary to accommodate water depth.

The

flow meter should be deployed at a depth of
approximately 5 feet.
3.1.6.2.4

Record the initial meter reading of the flow
meter on the Field Data Sheet. Ensure that the
flow meter propeller does not turn prior to its
deployment.
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3.1.6.3

Position the boat at the north end of the station transect
and motor forward maintaining an appropriate speed to
deploy the net (just at or above idle).

Ensure that all

personnel are clear of all lines and are positioned
outside of the bridle and harness.
3.1.6.4

Record the water depth at the start of the tow on the
Field Data Sheet.

3.1.6.5

Deploy the net by tossing cod end off the stern and to
the side. of the motor and/or prop, as applicable,
ensuring that net, lines, and tickler chain clear the prop.
Swing the doors over one side of the boat and guide the
bridle, tow line, and harness to the stern clear of the

prop.
3.1.6.6

When the net is fully deployed (tow line becomes taut),
immediately deploy the flow meter from the davit and
ensure that it is properly oriented and facing into the

*

current. Immediately activate stopwatch. Record time
of deployment and GPS start point on Field Data Sheet.
3.1.6.7

Record the GPS starting waypoint on the Field Data
Sheet.

3.1.6.8

Pull net at approximately 2 knots for 15 minutes in a
relatively straight line and at constant depth parallel to
shore.

3.1.6.9

At the end of the tow, immediately retrieve flow meter
and record the end time, end GPS position, and flow
meter reading on the Field Data Sheet. Take the boat
out of gear and haul in the tow line and harness,
maintaining tension on the lines. As the boat nears the
net, it may be necessary to bump in and out of forward
gear so the boat doesn't drift back over the net.
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Bring the doors along side of the boat, clear of the prop.
Pull the doors over the side and into the boat, and shake
net to concentrate catch into cod end.

3.1.6.11

Empty cod end into collection tub.

3.1.6.12

Carefully examine net liner in the mouth and body of
the net and remove any entangled organisms.

3.1.6.13

If at anytime during the tow the net snags on debris or
the bottom, or if is determined that it has not fished
properly, discard the contents of the trawl overboard
and repeat the tow after addressing the cause of the
problem.

3.1.7

Process the sample.
3.1.7.1

Wear work gloves when processing samples to avoid

injury.
3.1.7.2

Carefully, sift through debris in collection tub and
transfer specimens to a processing tub filled with
seawater and equipped with an aerator.

3.1.7.3

Use a small dip net to remove specimens from the
processing tub one at a time for processing.

3.1.7.4

Process live specimens first and return to the water as
quickly as possible.

Retain dead specimens until the

trawl tows have been completed before discarding.
3.1.7.5

Sort,

identify

and

enumerate

fish and

shellfish

contained in the sample. Identify specimens to the
lowest practicable taxon. Scientific and common names
will follow Nelson et al., (2004).

Field guides (e.g.,

Robins et al., 1998) will be available during collections,
and a checklist of previously collected species and
common identification characters will be developed
over the life of the project and available for reference.
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3.1.7.6

Measure and weigh (to the nearest 0.1 g) a subset of 50
individuals of each species present in the sample.
Record these data on the Fish and Shellfish Length and
Weight Data Sheet. If more than 50 individuals are
present, enter the total number and batch weight of all
remaining specimens on the Data Sheet.

If samples

contain excessively large numbers of individuals, a
random split may be used to obtain a representative
sub-sample that can be analyzed within a one-hour
period. If specimens of a particular taxon are in poor
shape or individuals too small to obtain an accurate
weight in the field, a batch weight may be obtained for
all individuals in the sample.
3.1.7.7

Determine total length (TL; maximum length with the
lobes of the caudal fins pinched together) and standard
Length (SL; maximum length from anterior-most part
of head or jaws to the hypural plate) for all bony fishes.
(Alternatively,

only

SL

will

be

measured

and

established TL-SL regression equations may be used
for assigning TL to individual specimens.)
disk width for rays.
crabs.

Determine

Determine carapace width for

Determine post-ocular carapace length for

shrimp.
3.1.7.8

Established length-weight regression equations may be
used for assigning weights to individual specimens in
lieu of actual field measurements, at the discretion of
the Project Manager.

3.1.7.9

Place specimens retained for QA/QC purposes or
representative specimens of species that cannot be
identified to the species level in plastic bags labeled
with the date, station number, sample period (day or
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night), and sampling depth (bottom or mid) and store on
ice for subsequent identification and/or preservation in
the lab.
3.1.7.10

Ensure that all required information has been entered on
the Field Data Sheet prior to leaving the site.

3.1.8

Laboratory Follow-up
3.1.8.1

Specimens retained for QA purposes will be preserved
in 10-percent formalin solution. For fish greater than
150 mm, an incision about 30 mm in length will be
made along the abdominal cavity on the right side, to
ensure penetration of preservative into the tissues.

3.1.8.2

Organisms that cannot be readily identified in the
laboratory will be preserved and sent to a recognized
expert for taxonomic identification or verification.

A

list of experts, appropriate to the taxon in question and
approved by the Golder Project Manager, will be
maintained at the EAI laboratory.
3.1.8.3

A reference collection of all species collected during
the project will be maintained and archived at the EAI
laboratory.

3.2

Nearfield IRL/BMC Trawl Sampling
3.2.1

Mobilize
3.2.1.1

Use Equipment and Supplies Checklist to assemble and
ready field gear (Appendix C).

3.2.1.2
3.2.2

Provide a Float Plan to EAI's primary contact person.

Embarkation
3.2.2.1

Conduct safety briefing prior to launching vessel.

3.2.2.2

Ensure all personnel are wearing a PFD and closedtowed, non-skid footwear at all times when working on
or around water.

3.2.2.3

Launch vessel and load gear.
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3.2.2.4

Maintain

boat

log

indicating

persons

on

trip,

destination, and times of departure and return.
3.2.2.5

Prior to leaving the dock, contact following agencies to
alert them to sampling activities in Big Mud Creek:

3.2.2.6
3.2.3

*

U.S. Coast Guard, Ft. Pierce: (772) 464-6100

*

FPL Security Shift Captain:

(772) 467-7005

*

FPL Land Utilization:

(772) 240-9523

Depart for the St. Lucie Plant.

Vessel
3.2.3.1

EAI's 25 ft Parker will be used for most trips. Launch
boat at Jensen Beach Causeway.

3.2.4

Safety Tailboard
3.2.4.1

Upon arriving on station, disconnect security cable
*across mouth of BMC and proceed by boat to Land
Utilization office.

3.2.4.2

Moor vessel in barge canal.

3.2.4.3

Conduct

safety

tailboard

with

designated

Land

Utilization representative,
3.2.4.4

Upon completion of safety tailboard proceed to Station
1 to initiate sampling activities.

3.2.5

Ancillary Data Collection
3.2.5.1

Prior to sample collection at each station, record
weather conditions, tidal stage, sea state, current
direction, and water depth on Field Data Sheet.

3.2.5.2

Abort sampling activities if the Field Team Leader
determines that conditions are unsafe or will not permit
the safe collection of representative samples (e.g.,
threatening weather, rough sea conditions, unusual
waterbody conditions, etc.).

3.2.5.3

Collect water quality data once at each station during
each diel sampling event.
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3.2.5.3.1

Prior to arriving at Station 1, turn on meters and
allow to warm up.

3.2.5.3.2

Measure temperature, pH, dissolved oxygen,
conductivity,

and

salinity

with Quanta

or

equivalent backup meter.
3.2.5.3.3

Take measurements at surface, mid-depth, and
near bottom at Station 1 and at mid-depth only
at Stations 2 and 3.

3.2.5.3.4
3.2.6

Record results on Field Data Sheet.

Sample Locations and Methods
3.2.6.1

Conduct

sampling

along

three

transects/stations

beginning at Station 1 (Figure 1).
3.2.6.2

Upon completion of both trawling and ichthyoplankton
at Station 1:
32.6.2.l1

Secure security cable across mouth of BMC.

3.2.6.2.2

Notify

FPL

Plant

Security

that

sampling

operations within BMC have been completed.
3.2.6.3

Use 10-ft otter trawl for all tows.

3.2.6.4

Conduct one bottom trawl at each station.

3.2.6.5

Tow trawl in relatively straight line for 5 minutes,
unless drift algae conditions necessitate shorter tow
time. A slight arc to the tow path may be necessary to
reduce effects of prop wash.

3.2.6.6

Operate at slow speed (approximately 2 knots). Ensure
that the tow line has the proper scope to keep the net on
the bottom.

3.2.7

Collect Samples
3.2.7.1

Follow procedures listed under 3.1.6 for ocean trawling,
with the following exceptions.
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3.2.7.1.1

Deploy flow meter at mid depth and adjust flow
meter bridal to ensure that depressor does not
.contact bottom during deployment.

3.2.7.1.2

Conduct

tows

into

prevailing

current,

if

detectable.
3.2.7.1.3

Pull net at approximately 2 knots for 5 minutes
in a relatively straight line and at constant depth.

3.2.7.1.4

If the sample contains a large quantity of drift
algae, such that the mouth of the net becomes
clogged, discard the sample and repeat the tow
using a 3-minute towtime.

3.2.7.1.5

If samples contain excessively large numbers of
individuals or excessively large amounts of drift
algae, a random split may be used to obtain a
representative sub-sample that can be analyzed
within a one-hour period.

3.2.8

Process the sample.
3.2.8.1

Follow procedures listed under 3.1.7 for ocean trawl
sampling.

3.2.9

Laboratory Follow-up
3.2.9.1

Follow procedures listed under 3.1.8 for ocean trawl
sampling.

3.3

Nearfield IRL/BMC Bongo Net Sampling (Ichthyoplankton and Shellfish
Larvae)
3.3.1

Mobilize
3.3.1.1

Use Equipment and Supplies Checklist to assemble and
ready field gear (Appendix D).

3.3.1.2

Affix exterior sample labels on sample containers.
Tape interior labels to container lids.

3.3.1.3

Fill sample containers with 90-100 ml of formaldehyde
(which will yield approximately 10% formalin when
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the container is filled with sample) and place in
carrying case.
3.3.2

3.3.3

Concurrent Sampling
3.3.2.1

Conduct bongo net sampling concurrent with trawling.

3.3.2.2

Adhere to procedures established in 3.2.2 through 3.2.5.

Sample Locations and Methods
3.3.3.1

Conduct sampling at three stations beginning at Station
1 (Figure 1).

3.3.3.2

Use 20-cm diameter paired bongo nets fitted with 0.300
mesh nets.

3.3.4

3.3.3.3

Conduct one bongo net tow at each station.

3.3.3.4

Tow for 5 minutes.

3.3.3.5

Operate at slow speed (1.5-2 knots).

3.3.3.6

Fish the net at mid depth.

Collect Samples
3.3.4.1

Prepare the bongo net for deployment. Feed towing line
through davit pulley and attach to net frame.

Ensure

that cod-ends are securely connected to both nets.
Attach float line to cod-end.
3.3.4.2

Prepare two flow meters for attachment to the bongo
net, following steps listed under 3.1.6.2.

3.3.4.3

Position the flow meters within the mouth of each side
of the bongo frame using the attachment rods.

3.3.4.4

Attach the depressor to the center frame of the bongo
net. The depressor should not hang more than 1 foot
below the frame.

3.3.4.5

Immediately prior to deployment, record the initial
meter readings of each flow meter on the Field Data
Sheet. Ensure that the flow meter propellers do not turn
prior to deployment

14

Revision 1.1 doc

St. Lucie Plant 316(b) SOP.
March 2006
3.3.4.6

Position the boat into the current (or wind if no current
is detected)

and

motor

forward

maintaining

an

appropriate speed to deploy the net (just at or above
idle).
3.3.4.7

Maintain a constant speed of approximately

1.5-2

knots, place the bongo net in water and begin to slowly
deploy nets ensuring that flow meters are properly
oriented into the current. As soon as the bongo net is
completely beneath the surface of the water, activate
stopwatch. , Record time of deployment and GPS start
point on Field Data Sheet.
3.3.4.8

Direct the boat in a broad counter clockwise arc to
prevent the net from washing under the boat and
contacting the prop.

3.3.4.9

Pull net for 5 minutes, unless algae or other debris in
the water column prevents the net from fishing
effectively for that length of time. If shorter tows are
required, pull net for 2.5 minutes and composite two
tows for the equivalent of a 5-minute tow.

3.3.4.10

If the net collects large amounts of debris or contacts
the bottom, retrieve the net, discard sample, rinse net,
record new flow meter readings, and redeploy. Record
new start time and meter reading on Field Data Sheet.

3.3.4.11

Constantly monitor bongo net while deployed to ensure
it fishes at appropriate depth. Make slight adjustments
to the amount of line deployed to maintain a constant
position in the water column.

This is particularly

important in shallow areas (Stations 2 and 3) where too
much scope will cause the net to skim the seagrasses
and foul and too little scope will cause the net to break
the water's surface.
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When net is brought out of the water, deactivate
stopwatch. Record time of retrieval and GPS end point
on Field Data Sheet. Record the final meter reading of
each flow meter on the Field Data Sheet.

3.3.5

Preserve and Label the Sample
3.3.5.1

Elevate bongo frames on davit and thoroughly but
gently rinse down contents of nets from the outside
using source water. Once all of the net contents have
been rinsed into the cod-end, tip the cod-end to drain
excess water, and then use a squeeze bottle filled with
source water to rinse sample from proximal end of net
back into the cod-end.

3.3.5.2

Carefully unscrew cod-end to avoid spillage. Remove
large debris such as sticks and leaves, and rinse anry
organisms adhering to this material back into the codend. Use squeeze bottle to rinse all contents of cod-end
into sample bottle(s) spiked with preservative.

3.3.5.3

The maximum volume of the drained sample material
should not exceed 25% of the sample bottle. fill
remaining volume of sample bottle with filtered
seawater (filtered through 0.300-mm mesh) being
careful not to overflow.

3.3.5.4

Fill in sample information on exterior sample label
using pencil or water-proof ink. Place interior labelc
with sample identification number inside jar and tightly
secure lid.

3.•3.5.5

If more than one jar is required per sample, label should
indicate jar number (e.g., 1 of 2, 2 of 2, etc.). Contents
of multiple-jar samples will be composited in the
laboratory for analysis.

3.3.5.6

Record sample information on Field Data Sheet.
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Place sample containers securely in their carrying case.

Entrainment Sampling (Ichthyoplankton and Shellfish Larvae)
3.4.1

Mobilize
3.4.1.1

Use Equipment and Supplies Checklist to assemble and
ready field gear (Appendix E).

3.4.2

Embarkation
3.4.2.1

Prior to leaving the lab, contact the following to alert
them to sampling activities in the intake canal:
*

*
3.4.2.2
3.4.3

FPL Security Shift Captain (nighttime sampling
only:

(772) 467-7005

FPL Land Utilization:

(772) 240-9523

Depart for the St. Lucie Plant.

Safety Tailboard
3.4.3.1

Upon arriving at the plant conduct safety tailboard with
designated Land Utilization representative.

3.4.3.2

Upon completion of safety tailboard proceed to initiate
sampling activities.

3.4.3.3

Ensure all personnel are wearing PFDs and closedtowed, non-skid footwear at all times when working on
or around water.

3.4.4

Activate Intake Canal Floodlights (Nighttime Sampling Only)
3.4.4.1

Open and secure front panel of generator.

3.4.4.2

Turn on ignition key.

3.4.4.3

Once generator starts, toggle on Master Switch.

3.4.4.4

Toggle on 4 switches to activate individual lights on
lighting array.

3.4.4.5

Ensure that work areas of the canal are adequately
illuminated.

3.4.4.6

Contact FPL Land Utilization representative to report
any problems with lighting apparatus.
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3.4.4.7

Postpone nighttime operations if the Field Team Leader
determines that the lighting environment is inadequate
for safe operations.

3.4.5

Ancillary Data Collection
3.4.5.1

Prior to sample collection, record weather conditions,
tidal stage, sea state, current direction, and water depth
on Field Data Sheet.

3.4.5.2

Abort sampling activities if the Field Team Leader
determines that conditions are unsafe or will not permit
the safe collection of representative samples (e.g.,
threatening weather, rough sea conditions, unusual
waterbody conditions, etc.).

3.4.5.3

Collect water quality' data once during each diel
sampling event.
3.4.5.3.1

Prior to arriving at the plant, turn on meters and
allow to warm up.

3.4.5.3.2

Deploy meters from west end of floating boat
dock north of the Unit 2 headwall.

3.4.5.3.3

Measure temperature, pH, dissolved oxygen,
conductivity,

and

salinity with

Quanta *or

equivalent backup meter.

3.4.6

3.4.5.3.4

Take measurements at mid-depth.

3.4.5.3.5

Record results on Field Data Sheet.

Sample Locations and Methods
3.4.6.1

Conduct sampling at the west end of the scaffolding
and catwalk structure adjacent to the Unit 2 intake
headwall (Figure 1).

3.4.6.2

Use 1-in plankton net fitted with 0.300 mm mesh.

3.4.6.3

Conduct one tow per diel sampling event.

3.4.6.4

Fish net at mid depth.
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Fish the net for 5 minutes, unless one of the plant's two
units is down for repairs or refueling. If only one plant
is operating, fish the net for 10 minutes.

3.4.7

Collect Samples
3.4.7.1

Identify and position shoreside observer for on-water
operations.
3.4.7.1.1

Equip observer with cell phone and contact
sheet for emergency operation numbers at the
plant.

3.4.7.1.2

In case of an emergency (e.g., man overboard,
capsized boat, etc.) observer will:

3.4.7.1.2.1

Contact PSL Control Room and
notify operators

of location

and

nature of emergency.
3.4.7.1.2.2

Maintain visual contact with persons
in the water until assistance arrives.

3.4.7.2

Load sampling gear into FPL skiff at floating dock,
including:

3.4.7.3

3.4.7.2.1

Plankton net and cod end.

3.4.7.2.2

Flow meter and bridle.

3.4.7.2.3

Net depressor.

3.4.7.2.4

Tow line.

3.4.7.2.5

Bow line with 0-ring.

3.4.7.2.6

Safety life ring with 90 feet of line.

Secure net depressor with Carabiner clips to metal
frame at mouth of net.

3.4.7.4

Prepare a flow meter for attachment to the net,
following steps listed under 3.1.6.2. Secure both ends of
the flow meter bridle to opposite sides of the metal net
frame such that the meter is positioned near the center
of the net.
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3.4.7.5

Position the O-ring in the center of the bow line and
secure the two free ends of the line to the bow cleats on
opposite sides of the vessel.

3.4.7.6

Secure the distal end of the net towline to one of the aft
cleats on the boat (the side from which the net will be
deployed).

3.4.7.7

Slowly and carefully motor the boat away from the
dock and position bow toward west end of Unit 2
Secure mooring line attached to Unit 2

catwalk.

catwalk and attach terminal clip to 0-ring of bow line.
Allow boat to drift with current until bow line is taut.
Turn off engine.
3.4.7.8

Immediately prior to deployment, record the initial
meter readings of the flow meter on the Field Data
Sheet. Ensure that the flow meter propellers do not turn
prior to deployment

3.4.7.9

Ensure that all personnel are clear of all lines and are
positioned outside of the tow line.

3.4.7.10

Deploy the net, cod end first, over the side of the boat
into the Unit 2 intake current keeping the mouth of the
net and depressor inside the boat. Once all of the net is
in the water, place the mouth of the net and depressor
over the side of the boat and allow the net to sink to the
appropriate sample depth keeping tension on the 'tow
line.

Cleat off any excess tow line and activate

stopwatch.

Activate stopwatch and record time of

deployment on Field Data Sheet.

Depending on

currents at time of sampling, scope may have to be
adjusted periodically to maintain appropriate fishing
depth.
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3.4.7.11

Near the end of the tow, start the boat's outboard
engine. After the net has fished the appropriate time,
quickly but carefully use the bow line to pull the boat
towards the Unit 2 catwalk, disconnect the mooring line
from the O-ring, and allow the boat to drift in the
current. Immediately begin retrieving the net.

3.4.7.12

Once the mouth of the net is above the water's surface,
deactivate stopwatch. Once the meter is back on board,

(

record the end time and final flow meter reading on the
Field Data Sheet.
3.4.7.13

Slowly motor the boat back to the floating dock, secure
the vessel and unload the gear.

3.4.8

Preserve and Label the Sample
3.4.8.1

Once on shore, elevate the plankton net and thoroughly
but gently rinse down contents of net from the outside
using source water. Once all of the net contents have
been rinsed into the cod-end, tip the cod-end to drain
excess water, and then use a squeeze bottle filled with
source water to rinse sample from proximal end of net
back into the cod-end.

3.4.8.2

Carefully unscrew cod-end to avoid spillage.

Use

squeeze bottle filled with filtered (0.300 mm net)
source water to rinse all contents of cod-end into
sample bottle(s) spiked with preservative.
3.4.8.3

The maximum volume of the drained sample material
should not exceed 25% of the sample bottle. fill
remaining volume of sample bottle with filtered
seawater (filtered through 0.300-mm mesh) being
careful not to overflow.

3.4.8.4

Fill in sample information on exterior sample label
using pencil or water-proof ink.
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with sample identification number inside jar and tightly
secure lid.
3.4.8.5

If more than one jar is required per sample, label should
indicate jar number (e.g., 1 of 2, 2 of 2, etc.). Contents
of multiple-jar samples will be composited in the
laboratory for analysis.

3.4.8.6

Record sample information on Field Data Sheet.

3.4.8.7

Place sample container securely in secure carrying case
for transport to the lab.

3.4.9

Depart Plant (Nighttime Sampling Only)
3.4.9.1

Turn off lighting array.
3.4.9.1.1

Toggle off switches for individual lights on
lighting apparatus.

3.4.9.1.2

Toggle off Master Switch.

3.4.9.1.3

Turn off generator key and close front panel.

3.4.9.1.4

Notify FPL Plant Security that sampling has
been completed.

4.0

Laboratory Sorting and Specimen Identification for Ichthyoplankton
4.1

Sorting
4.1.1

Obtain asample from the raw sample storage area of the lab and
fill in all requisite information at the top of the Laboratory Bench
Sheet. Ensure that the sample is scheduled for processing by
comparing the Sample Identification Number (SIN) with the
Master Sample Inventory.

4.1.2

Remove and retain in-jar sample label. This will be returned to the
sample container with the archived portion of the sample or sample
residue. Record the SIN on the Laboratory Bench Sheet.

4.1.3

Working under a ventilated fume hood, or in an open-air location,
carefully decant the formalin solution from the sample container
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through a 0.300-mm mesh cone into a labeled Waste
Formaldehyde transfer container. Transfer the waste formaldehyde
to a Hazardous Waste holding container for subsequent disposal in
accordance with EAI's HASP. Gently rinse residual formalin from
the sieved sample into a sink. If woody debris, vegetation, or other
large detritus are present in the sample, each piece of material may
be washed in a larger mesh sieve (e.g., 5-mm) suspended over the
0.300-mm sieve. Following a thorough but gentle rinsing with tap
water, discard any large detritus retained by the large mesh sieve.
4.1.4

Use a squeeze bottle filled with tap water to wash contents of the
fine mesh cone into a I -L beaker. Inspect the cone to ensure that
all organisms have been transferred to the beaker.

4.1.5

Pour the organic material from the 0.300-mm sieve into a gridded
sorting tray(s). Inspect the sieve to ensure that all organisms have
been transferred to the sorting tray. Add enough tap water to cover
sample material, and spread material over bottom of tray as evenly
as possible. For large samples, it may be necessary to partition the
sample among several sorting trays.

4.1.6

Prepare three sample vials containing 70% ethanol preservative
and label each for either fish eggs, fish larvae, or meroplankton.

4.1.7

Inspect contents of each sorting tray grid under a dissecting scope.
Move systematically from one grid to the next carefully searching
for target organisms. Staining may be used, as necessary, to help
distinguish specimens from debris.

4.1.8

Remove all fish eggs, fish larvae, and targeted meroplankton (refer
to list provided by EAI Project Manager) from sorting tray using
soft forceps or pipette, as practical, and place in appropriate
labeled specimen bottle.

4.1.9

Prepare labels containing the SIN and insert it into each sample
vial. Seal vials with a cap or stopper and affix a color-coded label
to the top to designate its contents (fish eggs, fish larvae, or
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meroplankton). Record the time that sorting was completed on the
Laboratory Bench Sheet and store the sorted samples in designated
area of the lab for subsequent taxonomic identification. Place the
bench sheet in the Sorted Sample Folder.
4.1.10 Return the sample residue to its original container. Insert the
original sample label after adding words "sorted residue" and
preserve in 70% ethanol. Place a unique color-coded label on the
lid, seal and store in the designated sorted sample storage area.
4.1.11 Until a laboratory technician has been deemed qualified, his/her
sorting will be checked by EAI's QA/QC Officer or another
qualified technician, as described in the QAP. During this period,
prior to storing the sample residue, the QA/QC Officer or designee
will inspect the sorting tray(s) of the original sorter, and any
missed organisms will be removed, counted and placed into the
appropriate sample vials. The total number of missed organisms
missed will be recorded on the Laboratory Bench Sheet and
Sorting Efficiency calculated. Additionally, on-going QC checks
will be made over the life of the project, as described in the QAP.
After all applicable QC checks are completed, the sample residue
will be archived.
4.2

Sample Splitting
4.2.1

Samples

containing

excessive

amounts

of debris

(algae,

ctenophores, etc.) or high numbers of plankton may be split with a
Folsom or Motodo sample splitter, at the direction of the
Laboratory Manager. The Lab Manager will visually inspect the
sample and determine if a split is appropriate. Samples that would
require an experienced Certified Sorter more than four hours to
process will generally be split.
4.2.2

Pour sample into sample chamber and dilute with sufficient
amount of tap water from a wash bottle to ensure an even split.
Gently but thoroughly stir sample, tilt splitter, and carefully pour
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contents into collection trays. Check to ensure that water levels in
the two collection trays are equal. If not, combine contents of both
trays in sample chamber and repeat the process. Carefully and
thoroughly rinse chambers after each use and empty wash water
into collection trays.
4.2.3

Remove collection trays.

Place contents of one tray in grided

sorting tray(s) for processing. Place contents of other tray into
labeled residue container.
4.2.4

If necessary, make additional splits, by pouring contents of one of
the collection trays (a one-half split) back into the chamber and
repeat the process, as necessary until desired organism density is
obtained. With each successive split, pour the residue from the
unused half into the labeled residue container. Record the total
number of splits on the Laboratory Bench Sheet.

4.2.5

The count of individuals for each species in the split sample
multiplied by the inverse of the split is the estimated number of
organisms in the total sample.

4.3

Sample Weighing
4.3.1

Weigh sorted fish eggs, fish larvae, and meroplankton separately.

4.3.2 Zero analytical balance.
4.3.3

Place weighing dish on scale and record weight to nearest onethousandth gram. Leave dish on scale.

4.3.4 Decant ethanol from sample vial using a mesh sieve, rinse internal
label, sieve and sample vial with de-ionized water and transfer all
specimens into 40 ml beaker.
4.3.5

Using forceps, place Whatman filter on top of vacuum pump
apparatus, place glass sample receptacle on top of filter, seal with
metal clamp.

4.3.6

Measure 100 ml of de-ionized water and pour into sample
receptacle and turn on vacuum pump. When filter paper is exposed
begin timing for 10 seconds then turn vacuum pump off.

25

St. Lucie Plant 316(b) SOP.
March 2006
4.3.7

Revision 1.1 doc

Remove filter paper with forceps and place on weighing dish in
analytical balance and weigh to nearest one-thousandth gram,
record on data sheet. This represents the wet weight of the filter
paper.

4.3.8

Place filter paper back on vacuum apparatus, attach sample
receptacle and secure, pour sample from 40 ml beaker into sample
receptacle. Use squirt bottle. to thoroughly rinse sides of 40 ml
beaker with de-ionized water to remove any residue and pour into
sample receptacle.

4.3.9

Turn on pump and rinse sides of sample receptacle with de-ionized
water until clean. Let pump run 10 seconds after filter paper is
exposed and then turn off pump.

4.3.10 Use forceps to remove filter and place on weighing dish. Weigh
sample to nearest one-thousandth gram, record on data sheet.
4.3.11 Subtract wet filter weight from value of wet filter and sample. This
is the net wet sample weight.
4.3.12 Repeat steps 4.3.2 through for 4.3.11 for each of the different
components of sample (fish eggs, fish larvae, and meroplankton).
4.4

Taxonomy
4.4.1

Obtain a bench sheet from the Sorted Sample Folder and locate the
corresponding sample bottles.

Fill in all requisite information

(taxonomist name, date and start time) at the top of the Laboratory
Bench Sheet. Remove and retain internal sample label.
4.4.2

Prepare a series of sample vials filled with 70% ethanol.

4.4.3

Pour the contents of the sample bottle into a sorting tray. Identify
shellfish

(meroplankton) and ichthyoplankton

to the lowest

practical taxon. Count and record the number of individuals for.
each taxon by life stage (e.g., egg, yolk-sac larvae, post-yolk-sac
larvae, or juvenile for fish; larval stage for shellfish), on the
Laboratory Bench Sheet. Specimens damaged beyond recognition
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will be recorded as unidentified. Scientific and common names
will follow Nelson et al. (2004).
4.4.4

In the event that a sample contains an excessive number (>200) of
organisms of various life stages, subsampling may be conducted
using the Folsom or Motodo sample splitter (see 4.2). The number
of splits will be recorded on the Laboratory Bench Sheet, and
numbers of organisms contained in the analyzed portion of the
sample will be extrapolated to estimate the number in the full
sample.

4.4.5

Determined total length (TL) to the nearest 1.0 millimeter for up to
50 undamaged larvae of each life stage for all species contained in
the sample. Record lengths on the Laboratory Bench Sheet.

4.4.6

Place each taxon whose identity is questionable in separate vials.
Return all other specimens to the original sample bottle. Prepare
labels for each sample vial using pencil or extra fine-tipped
waterproof marker. Place the SIN on one side of the label and the
scientific name on the reverse side. Return the original sample
label to the sample bottle containing composited species. Secure
the vials/bottles with lids or stoppers, as appropriate, and place in
the area designated for sample archival/QC.

4.4.7

Record the date and time the taxonomy was completed on the
Laboratory Bench Sheet and file in the Taxonomic Folder.

4.4.8

One or more representative individuals of each species will be
preserved in 70% ethanol and retained in a. reference collection
archived at EAI.

Individuals will be selected to represent the

various sizes and developmental stages of the species contained in
the samples. An electronic photographic reference collection will
also be maintained. If specimens are removed from a sample for
the reference collection, a notation will be made on the Laboratory
Bench Sheet.
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Organisms that cannot be readily identified in the laboratory will
be sent to an outside recognized expert (approved by the Golder
Project

Manager)

Alternatively,

for

taxonomic

electronic

identification/confirmation.

images of the specimens

may be

submitted to the expert, alleviating the need for sending specimens
through the mail.

5.0

Sampling Location and Frequency
.5.1

Sampling Locations (Figure 1)
5.1.1

Sampling will be conducted at the following locations:
5.1.1.1

' Atlantic Ocean in vicinity of PSL offshore intake
structures (Stations 1-3).

5.1.1.2

Big Mud Creek adjacent to PSL Emergency Cooling
Water Intake System (Station 1).

5.1.1.3

Indian River Lagoon between ICW and mouth of Big
Mud Creek (Stations 2 and 3).

5.1.1.4
5.2

Intake canal near Unit 2 headwall.

Sampling Commencement and Frequency
5.2.1

Initial sampling will begin in January 2006.

5.2.2

All sampling will be conducted bi-weekly for a total of 26
sampling events per year (Table 1).

5.3

Number and Location of Stations and Samples
5.3.1

Nearfield ocean trawl sampling.
5.3.1.1

During

each

sampling

event,

sampling

will

be

conducted at each of three stations.
5.3.1.2

A single bottom trawl and a single mid-water trawl
sample will be collected at each station during each diel
sampling period.

5.3.1.3

Sampling will be conducted once during the day (/2
hour after sunrise to ½/ hour before sunset) and once
during the night (/2 hour before sunset to /2 hour after
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sunrise). This yields 6 bottom and 6 mid-water trawl
samples per sampling event.
5.3.1.4

A total of 156 bottom trawl and 156 mid-water trawl
samples will be collected per year (6 samples per
sampling event X 26 sampling events; Table 1).

5.3.2

Nearfield IRL/BMC trawl sampling.
5.3.2.1

During each

sampling will

sampling event,

be

conducted at each of three stations.
5.3.2.2

A single bottom trawl sample will be collected at each
station during each diel sampling period.

5.3.2.3

Sampling will be conducted once during the day (V2
hour after sunrise to %/2hour before sunset) and once
during the night (V2 hour before sunset to
sunrise).

/2 hour

after

This yields 6 bottom trawl samples per

sampling event.
5.3.2.4

A total of 156 bottom trawl samples will be collected
per year (6 samples per sampling event X 26 sampling
events; Table 1).

5.3.3

Nearfield IRL/BMC ichthyoplankton sampling
5.3.3.1

Nearfield

IRL/BMC

bongo

net

sampling

for

ichthyoplankton will be conducted at each of three
stations.
5.3.3.2

A single bongo net sample will be collected at each
station during each diel sampling period.

5.3.3.3

Sampling will be conducted once during the day (VA
hour after sunrise to '/ hour before sunset) and once
during the night (½ hour before sunset to

'/2

hour after

sunrise). This yields 6 bottom ichthyoplankton samples
per sampling event.
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A total of 156 bottom ichthyoplankton samples will be
collected per year (6 samples per sampling event X 26
sampling events; Table 1).

5.3.4

Entrainment sampling
5.3.4.1

Sampling for ichthyoplankton entering the St. Lucie
Plant intake canal will be conducted at one location.

5.3.4.2

A single 1-m plankton net sample will be collected
during each diel sampling period.

5.3.4.3

Sampling will be conducted once during the day (V2
hour after sunrise to V2 hour before sunset) and once
during the night (½2 hour before sunset to /2 hour after
sunrise).

This yields 2 entrainment samples per

sampling event.
5.3.4.4

A total of 52 entrainment samples willbe collected per
year (2 samples per sampling event X 26 sampling
events; Table 1).

6.0

Water Quality
6.1

A suite of standard water quality parameters, including temperature, pH,
conductivity, dissolved oxygen, will be taken during each sampling event.

6.2

Water quality conditions will be measured in situ as stipulated in the
procedures for each type of sample collection.

6.3

All meters taken into the field will be calibrated at the EAI office prior to
and following data collection in accordance with EAI's Quality Manual
and QAP for the St. Lucie Plant project.

7.0

Health and Safety
7.1

All employees will read and be familiar with the St. Lucie Plant HASP.
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An approved copy of the HASP will be kept with the field team during all
sampling activities.

'7.3

Appropriate safety gear will be worn and utilized for all field activities in
accordance with the HASP and any additional measures mandated by
FPL.
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Table 1
Summary of 316(b) Field Sampling Program for St. Lucie Plant, St. Lucie County, Florida.

Impact
Assessment
Nearfield
Ocean

Nearfield IRL/BMC
Entrainment
(Intake Canal)

Gear

Frequency

Locations

Bottom Otter Trawl
4.9-m semi-balloon

26/Yr
(Night&Day)

3

Mid-Water Otter
Trawl
semi-balloon
4.9-rn
Bottom Otter Trawl
3.0-m semi-balloon
Bongo Net

26/Yr
(Night&Day)
26/Yr
(Night&Day)
26/Yr

(0.300-mm mesh)

(Night&Day)

1-m Plankton Net
(0.300-mm mesh)

26/Yr
(Night&Day)

-1
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Replicates

Number of
Samples/Year
156

1

156

1

156
5
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CALIBRATION OF FIELD INSTRUMENTATON
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FIELD INSTRUMENT CALIBRATION
General Information
The day of each sampling event, the Field Team Leader will verify that all equipment is
in proper working condition, calibrated, and that batteries are properly charged (DEPSOP-001/01 FT 1000). Calibrations performed prior to the collection of the first sample
for each event are considered Initial Calibrations and are recorded on the EAI Field
Instrument Calibration Log. Final Calibration Checks will be performed upon return to'
the lab. Initial and Final calibration checks will be performed for all measured variables.
If an Initial or Final Calibration Check fails to meet acceptance criteria, the instrument
will be immediately recalibrated. If the instrument fails a second time, it will be removed
from service. In this case, the Field Technician will use the back-up instrument during
collection of field data (DEP-SOP-001/01 FT 1000). If a Final Calibration Check fails to
meet acceptance criteria, and it is not possible to reanalyze the sample(s), the Field Team
Leader will a) report all results between the last acceptable calibration check and the
failed calibration check as "estimated" by using the 62-160, F.A.C. qualifier "J"; b)
include a narrative description of the problem; and c) shorten the time period between
verification checks or replace/repair the instrument, as appropriate.
Specific Procedures
Specific Procedures for each of the 'field instruments to be used during the 316(b) field
sampling program at the Port Everglades Plant are provided in the following tables.
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Table A-1
Procedures for System Conductivity Calibration of the YSI 85 Meter
1. Prior to calibration of the YSI 85, it is important to remember the following:
1.1. Always use clean, properly stored, NIST traceable calibration solutions. When
filling a calibration container prior to performing the calibration procedures,
make certain that the level of calibration buffers is high enough in the container
to cover the entire probe. Gently agitate the probe to remove any bubbles in the
conductivity cell.
1.2. Rinse the probe with distilled water (and wipe dry) between changes of
calibration solutions.
1.3. During calibration, allow the probe time to stabilize with regard to temperature
(approximately 60 seconds) before proceeding with the calibration process. The
readings after calibration are only as good as the calibration itself.
1.4. Perform sensor calibration at a temperature as close to 25°C (77°F) as possible.
This will minimize any temperature compensation error.
2. Turn the instrument on and allow it to complete its self-test procedure.
3. Select a calibration solution that is most similar to the sample you will be measuring.
4. Place at least 3 inches of solution in a clean glass beaker.
5. Use the MODE button to advance the instrument to display conductivity.
6. Insert the probe into the beaker deep enough so that the oval-shaped hole on the side
of the probe is completely covered. Do not rest the probe on the bottom of the
container - suspend it above the bottom at least '/ inch.
7. Allow at least 60 seconds for the temperature reading to become stable.
8. Move the probe vigorously from side to side to dislodge any air bubbles from the
electrodes.
9. Press and release the UP ARROW and DOWN ARROW buttons at the same time.
10. The CAL symbol will appear at the bottom left of the display to indicate that the
instrument is now in Calibration Mode. The "C should be flashing to demonstrate
that the instrument is reading Specific Conductance (temperature compensated; NOT
Specific Conductivity which is NOT temperature compensated).
11. Use the UP ARROW and DOWN ARROW button to adjust the reading on the
display until it matches the value of the calibration solution you are using.
12. Once the display reads the exact value of the calibration solution being used (the
instrument will make the appropriate compensation for temperature variation from 25
'C), press the ENTER button once. The word "SAVE" will flash across the display
for a second indicating that the calibrAtion has been accepted.
13. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000. Document the results in the
EAI Field Instrument Calibration Records.
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Table A-2
Procedures for Dissolved Oxygen Calibration of the YSI 85 Meter
1. Ensure that the sponge insid& the instrument's calibration chamber is wet. Insert the
probe into the calibration chamber.
2. Turn the instrument on by pressing the ON/OFF button on the front of the
instrument. Press the MODE button until the dissolved oxygen is displayed in the
mg/L. Wait for the dissolved oxygen and temperature readings to stabilize (usually
15 minutes is required).
3. Use two fingers to press and release both the UP ARROW and DOWN ARROW
buttons at the same time.
4. The LCD will prompt you to enter the local altitude in hundreds of feet. Enter 0 for
our location. Use the arrow keys to increase or decrease the altitude. When the
proper altitude appears on the LCD, press the ENTER button once.
5. The Model 85 should now display CAL in the lower left of the display, the
calibration value should be displayed in the lower right of the display and the current
mg/L reading (before calibration) should be on the main display. Make sure that the
current mg/L reading (large display) is stable. Verify that the reading satisfies the
acceptable calibration criteria for the appropriate temperature:
Temp
(oc)

Solubility of02
in Water.-

Instrument response that results in a precision
of+/- 0.2 mg DO/L and an accuracy of+/- 0.2

Instrument response that results in a precision of
+/-0.2 mg DO/L and an accuracy of +/- 0.2 mg

Sea Level

saturated Air at

DO/L

20.0

9.092

mg DO/L
8.892 - 9.292 mg/L

8.892 - 9.292 mg/L

21.0

8.915

8.715 - 9.115 mg/L

8.715 - 9.115 mg/L

22.0
23.0
24.0
25.0
26.0
27.0
28.0

8.743
8.578
8.418
8.263
8.113
7.968
7.827

8.543
8.378
8.218
8.063
7.913
7.768
7.627

8.543
8.378
8.218
8.063
7.913
7.768
7.627

-

8.943
8.778
8.618
8.463
8.313
8.168
8.027

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
lng/L

-

8.943
8.778
8.618
8.463
8.313
8.168
8.027

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

7.491 - 7.891 mg/L
7.491 - 7.891 mg/L
7.691
29.0
7.359 - 7.759 mg/L
7.359 - 7.759 mg/L
7.559
30.0
Table 2. Solubility of Oxygen in Water (Saturated with Air) at Various Temperatures at an Atmospheric
Pressure of 760 P mm (Sea Level). Values taken from DEP-SOP-001/01 FT 1500.

6. Once the mg/L reading has been verified to pass the acceptance criteria, press the
ENTER button. The display should read SAVE, then should return to the Normal
Operation Mode.
7. Each time the Model 85 is turned off, it may be necessary to re-calibrate before taking
measurements. All calibrations should be completed at a temperature which is as
close as possible to the sample temperature. Dissolved oxygen readings are only as
good as the calibration.
8. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000 (see Table 1). Document the
results in the EAI Field Instrument Calibration Records.
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Table A-3
Procedures for Temperature Calibration of all Thermistor Devices
(YSI 85 Meter, YSI 60 Meter, and Fisherbrand Field Thermometer)
1. In conformance with DEP-SOP-0001/01 FT 1400 Field Measurement of
Temperature, all calibrations for temperature will be performed using a NISTtraceable Celsius certified thermometer with scale marks for every 0.1 °C increment,
a range of 0°C to 100°C, and a correction chart supplied with certification.
2. The EAI Field Laboratory is equipped with a Brooklyn Thermometer Company, Inc.
certified thermometer that meets the above standards (certified June 30, 2003). Store
this thermometer in the manufacturer's hard case in a cool, dry area of the Field Lab.
3. The factory certificate states the following corrections are needed for the Brooklyn
NIST-traceable standard thermometer.
Temperature

Thermometer
Reading
0.09

Correction

10°C

10.09

-0.09

200 C
30°C
40 0 C

20.10
30.09
40.12

-0.10
-0.09
-0.12

0°C

-0.09

Table 3. NOTE: If the correction is - the true temperature is
lower than the thennometer reading.

4. Inspect glass thermometers for liquid separation. Do not use a thennometer if the
liquid has separated.
5. Allow the thermistor (meter) devices and the Brooklyn NIST-traceable standard
thermometer to equilibrate to ambient in-situ temperature.
6. Record the temperature reading from the Brooklyn NIST-traceable standard
thermometer to the nearest 0.1 °C when the reading stabilizes and remains constant.
Record this reading under "STD VALUE" (Standard Value) on the Field Instrument
Calibration Records sheet.
7. Record the temperature reading from all thermistor (meter) devices and field
thermometers against the Brooklyn NIST-traceable standard thermometer at several
temperatures in the expected sample measurement range, using the correction factors
indicated above. Record these readings under "INSTRUMENT RESPONSE" on the
Field Instrument Calibration Records sheet.
8. Make note in the Field Instrument Calibration Records sheet, the degrees of
deviation between the Standard Value and the Instrument Response. If the standard
temperature is lower than the thermistor reading, then the correction is -; if the
standard temperature is higher than the thermistor reading, then the correction is +.
Using a waterproof Sharpie pen, write this correction on a piece of labeling tape on
the thermistor itself.
9. The field measurement device may be used with a linear correction factor provided
that the -observed temperature difference with the standard thermometer is

38

St. Lucie Plant 316(b) SOP.
March 2006

Revision 1.1 doc

documented at incremental temperatures over the range of the expected sample
temperatures.
10. Use the resulting correction factor when making temperature measurements of
samples with the thermistor.
11. Prominently display the correction factor on the field measurement device, with the
date last checked.
12. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000 (see Table 1). Document the
results in the EA] Field Instrument Calibration Records.
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Table A-4
Procedures for Dissolved Oxygen Calibration of the YSI 54 DO Meter

I.
2.

3.
4.
5.
6.
7.
8.
9.

Ensure that the oxygen probe is prepared for operation and the two probe plugs are
connected to the jacks on the side of the instrument.
With the instrument turned off, check the mechanical ZERO of the meter (pointer
should indicate zero). Tap the meter case to overcome pivot friction ý adjust with
the screw meter on the case. Recheck when the position of instrument is changed.
Switch to the RED LINE position and adjust the meter to red line with the front
panel control.
Place the probe in the calibration medium.
Switch to the TEMP position and read the temperature when the meter is steady.
Switch to the ZERO position and adjust the meter to zero with the ZERO control.
Switch to the 0-10 or 0-20 ppm position and calibrate the instrument with the CAL
control.
There are two methods for calibration. We will use the following procedures:
Place the probe in fresh air of known temperature. Use the following table to obtain
the oxygen concentration value. Adjust the instrument for that value. This method
is possible because, under equilibrium conditions, the partial pressure of oxygen in
air-saturated water is equal to that of the oxygen in water-saturated air.
Temperature

Solubility of Oxygen in WaterSaturated Air at Sea Level

(0 C)

(mg/L)

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0

14.621
14.216
13.829
13.460
13.107
12.770
12.447
12.139
11.843

9.0
10.0

11.559
11.288

11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
(68.0 TF)
(69.8 TF)
(71.6 TF)
(73.4 °F)
(75.2 TF)
(77.0 TF)

11.027
10.777
10.537
10.306
10.084
9.870
9.665
9.467
9.267
9.092
8.915
8.743
8.578
8.418
8.263

26.0 (78.7 TF)
27.0 (80.6 'F)

8.113
7.968

20.0
21.0
22.0
23.0
24.0
25.0

28.0

0

(82.4 F)

7.827
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29.0
30.0

(84.2 OF)
(86.0 TF)
31.0
32.0
33.0
34.0
35.0

7.691
7.559
7.430
7.305
7.183
7.065
6.950

36.0

6.837

37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0

6.727
6.620
6.515
6.412
6.312
6.213
6.116
6.021
5.927
5.835
5.744
5.654
5.565
5.477

Solubility of Oxygen in Water (Saturated with Air) at Various
Temperatures at an Atmospheric Pressure of 760 P mm (Sea Level).
Values taken from DEP-SOP-001/01 FT 1500.

10.
11.

12.

This table assumes the use of water saturated air. The error which may result from
the lack of water vapor pressure using dry air is small.
NOTE: Calibration and measurement should be carried out on the same range to
avoid compounding meter tolerance error. For example, if the instrument is
calibrated on the 0-20 ppm range and read on the 1-10 ppm range, a 0.2 ppm error
(1% of full scale on the 0-20 ppm range) could be added to a 0.1 ppm error (1% of
10 ppm) to total 0.3 ppm.
Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000 (see Table 1). Document the
results in the EAI Field Instrument Calibration Records.
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Table A-5
Procedures for Conductivity Calibration of the YSI 33 Meter

1. If necessary, with the switch OFF, adjust meter to 0 iMHOS with meter screw.
2. Make sure that plug probe is fitted tightly into jack.
3. Select a calibration solution that is most similar to the sample you will be measuring.
4. Fill a 250-mL glass beaker with the 1 mS/cm conductivity standard, and submerge the
probe in the solution.
5. Switch to RED LINE. Adjust meter to red line with RED LINE control.
6. Switch to TEMPERATURE, read meter when needle is steady. Verify temperature
using the NIST-traceable Celsius certified thermometer.
7. Read temperature, and set 'C CONTROL to indicated temperature.
8. To measure conductivity, switch to appropriate pMHOS range for on-scale meter
reading. Multiply meter reading by range. (ýtMHOS directly correspond to laS/cm.)
9. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000. Verify that the reading falls
within a 5% margin of error of the 1,000 piS/cm conductivity standard. Document the
results in the EAI Field Instrument Calibration Records.
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Table A-6
Procedures for Ph Calibration of the YSI 60 Meter
I. The YSI 60 MUST be calibrated before making pH measurements. Calibration may
be performed at 1, 2, or 3-points (at pH 7, 4, and 10). Perform a I-point calibration
(at pH 7) ONLY if a previous 2 or 3-point calibration has been performed recently. In
most cases, a 2-point calibration will be sufficient for accurate pH measurements, but
if the general range of pH in the sample is not known, a 3-point calibration may be
necessary. 3-point calibration assures accurate pH readings regardless of the pH
value of the sample.
2. Turn the instrument on by pressing the ON/OFF key. If the instrument was already
on, press the MODE key until pH is displayed.
3. Rinse the probe with deionized or distilled water, then carefully dry the probe with
KimWipes (or rinse it with some of the pH buffer solution to be used for calibration).
4. Place 30 mL of the pH 7 buffer in the-100 mL plastic graduated cylinder. The
graduated cylinder minimizes the amount of solution needed. Immerse the probe
making sure that both the pH and temperature sensors are covered by the solution.
5. For best results:
5.1. Calibrate as close as possible to the anticipated water temperature at the point of
sampling.
5.2. After storage in pH 4 buffer/KC1 solution, place the sensor in pH 7 buffer and
allow to acclimate before calibrating (5 to 10 minutes).
5.3. Always give the pH and temperature sensors enough time to equilibrate with the
-temperature of the buffer.
6. To enter the calibration menu, use two fingers to press and release both the UP
ARROW and DOWN ARROW keys at the same time. The YSI 60 display will
show CAL at the bottom, STAND will be flashing and the main display will show
7.00 (the buffer to be used to adjust the offset).
7. NOTE: The YSI 60 automatically accounts for the fact that the true pH of the buffers
changes with temperature, therefore, the pH values displayed during calibration will
vary with temperature.
8. Press the ENTER key. The YSI 60 display will show CAL at the bottom, STAND
will stop flashing and the pH calibration value is shown with the middle decimal
point flashing.
9. When the reading is stable (does not change by 0.01 pH in 10 seconds), the decimal
point will stop flashing. Press and hold the ENTER key to save the calibration point.
The YSI 60 will flash SAVE on the display along with OFS to indicate that the offset
value has been saved.
10. SLOPE will now appear on the display and be flashing. This indicates that the slope
is ready to be set using a second pH buffer. The system is now calibrated at a single
point. If you are only performing a single point calibration, press the MODE key to
return to normal operation.
11. Rinse the probe with deionized or distilled water, then carefully dry the probe with
KimWipes. (Don'tpress any buttons!)
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12. If you are performing a 2-point Continuing Verification Check or 3-point Initial or
Final calibration, thoroughly rinse the plastic 100-mL graduated cylinder with
distilled water. Fill it with 30-mL if the second value pH buffer (pH 4) and immerse
the probe into the solution.
13. Press the ENTER key. The YSI 60 display should now show CAL at the bottom,
SLOPE will stop flashing and the pH calibration value (automatically sensed by the
instrument) is shown with one of the decimal points flashing.
14. Since the second pH buffer is less than the first buffer (which was used to adjust the
offset; pH 7), the left decimal point will flash.
15. When the reading is stable (does not change by 0.01 pH in 10 seconds), the decimal
point will stop flashing. Press and hold the ENTER key to save the first SLOPE.
The YSI 60 will flash SAVE on the display along with SLP to indicate that the first
slope value has been saved.
16. SLOPE will start flashing again indicating that the slope is ready to be set using a
third pH buffer.
17. The system is now calibrated at two points. If you are only performing a two point
Continuing Verification calibration, press the MODE key to return to normal
operation.
18. Rinse the probe with deionized or distilled water, then carefully dry the probe with
KimWipes.
STOP HERE IF PERFORMING A 2-POINT CONTINUING
VERIFICATION CALIBRATION.
19. If you are performing a 3-point Initial or Final Calibration, rinse the 100-mL plastic
graduated cylinder with distilled water and fill it with the third value pH buffer (pH
10). Immerse the probe into the solution. Make sure that the temperature sensor is
immersed.
20. Press the ENTER key. The YSI 60 display will now show CAL at the bottom,
SLOPE will stop flashing and the pH calibration value (automatically sensed by the
instrument) is shown with one of the decimal points flashing. Since the third buffer is
greater than the first (which was used to adjust the offset; usually pH 7), the right
decimal point will flash.
21. When the reading is stable (does not change by 0.01 pH in 10 seconds), the decimal
point will stop flashing. Press and hold the ENTER key to save the second SLOPE.
The YSI 60 will flash SAVE on the display along with SLP to indicate that the
second slope value has been saved.
22. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000 (see Table 1). Document the
results in the EAI Field Instrument Calibration Records.
23. The system is now calibrated at three points and will return to normal operation.
24. Rinse the probe with deionized or distilled water.
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Table A-7
Procedures for Calibrating the Orion Research Model 201 Ph Meter
Single-Buffer Calibration
1. Choose a buffer which is near the expected sample pH.
2. Buffer should be at room temperature.
3. Set the slope to 100% or to the percent slope determined in a two-buffer
calibration. Set the temperature to the temperature of the buffer.
4. Rinse electrode with distilled water and shake off excess water.
5. Place the electrode in the buffer. Wait for a stable display. Set the meter to the
pH value of the buffer at its measured temperature (this table of pH values at
various temperatures is supplied with the buffer).
6. Rinse electrode with distilled water and shake off excess water.
Two-Buffer Calibration
7. This procedure is recommended for precise measurement.
8. Choose two buffers which bracket the expected sample pH. The first should be
pH 7 and the second near the expected sample pH (e.g., pH 4).
9. Ensure that buffers are at room temperature.
10. Rinse electrode with distilled water and shake off excess water.
11. Place electrode in the pH 7 buffer. Wait for a stable display. Set the meter to the
pH value of the buffer at its measured temperature (this table of pH values at
various temperatures is supplied with the buffer).
12. Rinse electrode with distilled water and shake off excess water.
13. Place electrode in the second buffer. When display is stable, set meter to the
actual pH value of the buffer.
14. Rinse electrode with distilled water and shake off excess water.
15. Determine whether the instrument has passed or failed the Calibration Acceptance
Standards as specified in DEP-SOP-001/01 FT 1000 (see Table 1). Document the
results in the EAI Field Instrument Calibration Records.
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OCEAN TRAWL SAMPLING, ST. LUCIE PLANT
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EQUIPMENT AND SUPPLIES CHECKLIST
OCEAN TRAWL SAMPLING, ST. LUCIE PLANT
Item

Calibration

Item

Required

Copy of SOP
Copy of FWC Special Activity License (SAL)
Copy of Health and Safety Plan
Field and Boat Logs
Clipboard and Field Data Sheets
Contact list (Names and phone numbers of Coast Guard, FWC
Law Enforcement, SeaTow, etc.)
Cell phones (primary/backup)
Clipboard and Field Data Sheets

Boat gear (fire extinguisher, PFD's, flares, oar, first aid kit, air
horn, anchor and line, and depth recorder)
Handheld GPS (primary/backup) with spare batteries

GPS coordinates of sample sites
Tool box and tools

Jerry jug w/extra gas

Extra quarts of oil
4.9-meter bottom otter trawl (primary and backup)

4.9-meter mid-water otter trawl and backup doors
Flow meters (primary/backup)

Container of tap water and syringe for filling flow meter
Trawl harness
Primary water quality meter(s)
Backup water quality meter(s)
Igloo cooler with ice
Multiple large plastic tubs for holding and sorting samples
Fish length'boards, calipers
Hanging scales (large and small)
Field guides and summaries of key taxonomic chalracters
Ziploc bags of various sizes
Interior labels for Ziplock bags and sample jars

Pencils, waterproof markers, sample labels
Field watch and stopwatch

Rain gear
Flashlight and headlamps
Work gloves
Q-beam spotlight and accessories (AC adaptor and spare
batteries)
Spare parts (batteries, etc.)
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OCEAN TRAWL SAMPLING, ST. LUCIE PLANT
Item

Calibration
Required

Copy of SOP
Copy of FWC Special Activity License (SAL)
Copy of Health and Safety Plan
Field and Boat Logs
Clipboard and Field Data Sheets
Contact list (Names and phone numbers of FPL contacts, Coast
Guard, FWC Law Enforcement, SeaTow, etc.)
Cell phones (primary/backup)
Clipboard and Field Data Sheets
Boat gear (fire extinguisher, PFD's, flares, oar, first aid kit, air
horn, anchor and line, and depth recorder)
Handheld GPS (primary/backup) with spare batteries
GPS coordinates of sample sites
Tool box and tools
Jerry jug w/extra gas
Extra quarts of oil
3.0-meter bottom otter trawl (primary and backup)
Flow meters (primary/backup)
Container of tap water and syringe for filling flow meter
Trawl harness
Primary water quality meter(s)
Backup water quality meter(s)
-Igloo cooler with ice
Multiple large plastic tubs for holding and sorting samples
Fish length boards, calipers
Hanging scales (large and small)
Field guides and summaries of key taxonomic characters
Ziploc bags of various sizes
Interior labels for Ziplock bags and sample jars
Pencils, waterproof markers, sample labels
Field watch and stopwatch
Rain gear
Flashlight and headlamps
Work gloves
Q-beam spotlight and accessories (AC adaptor and spare
batteries)
Spare parts (batteries, etc.)-
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EQUIPMENT AND SUPPLIES CHECKLIST
BONGO NET SAMPLING, ST. LUCIE PLANT
Item

Calibration
Required

Copy of SOP
Copy of FWC Special Activity License (SAL)
Copy of Health and Safety Plan
Field and Boat Logs
Clipboard and Field Data Sheets
Contact list (Names and phone numbers of FPL contacts, Coast
Guard, FWC Law Enforcement, SeaTow, etc.)
Cell phones (primary/backup)
Clipboard and Field Data Sheets
Boat gear (fire extinguisher, PFD's, flares, oar, first aid kit, air
horn, anchor and line, and depth recorder)
Handheld GPS (primary/backup) with spare batteries
GPS coordinates of sample sites
Tool box and tools
Jerry jug w/extra gas
Extra quarts of oil
3 Flow meters (2 primary & backup)
Container of tap water and syringe for filling flow meter
Primary water quality meter(s)
Backup water quality meter(s)
(3) Plankton nets and cod-ends (300-micron mesh)
(2) Bongo net frames
(2) Net depressors/planers
Net repair kit
100-ft of 3/8" line for towing nets
Squeeze bottles (for washing down cod end)
Plastic Ziploc baggies (various sizes)
(16) 1-L plastic sample jars, spiked w/formaldehye, and lids
Interior and exterior sample labels
Box for holding and transporting specimen jars
Pencils, waterproof markers
Field watch and stopwatch
Rain gear
Flashlight and headlamps
Latex or surgical gloves
Tape (electric, duct)
Spare parts (batteries etc.)
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EQUIPMENT AND SUPPLIES CHECKLIST
ENTRAINMENT SAMPLING, ST. LUCIE PLANT
Item
Copy of SOP
Copy of FWC Special Activity License (SAL)
Copy of Health and Safety Plan
Field and Boat Logs
Clipboard and Field Data Sheets
Contact list (Names and phone numbers of FPL contacts)
Cell phones (primary/backup)
Clipboard and Field Data Sheets
Boat gear (fire extinguisher, PFD's, oar, and first aid kit)
Tool box and tools
Flow meters (primary & backup) and bridle
Container of tap water and syringe for filling flow meter
Primary water quality meter(s)
Backup water quality meter(s)
1-m plankton nets and cod-end (300-micron mesh)
Net depressor/planers
50 ft of 3/8" line for deploying net.
Bow line with O-ring
Net repair kit
Squeeze bottles (for washing down cod end)
(2) 1-L plastic sample jars, spiked w/formaldehye, and lids
Interior and exterior sample labels
Pencils, waterproof markers
Field watch and stopwatch
Rain gear
Flashlight and headlamps
Q-beam spotlight
Latex or surgical gloves
Spare parts (batteries etc.)
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APPENDIX D
QUALITY ASSURANCEIQUALITY CONTROL RESULTS

ECOLOGICAL ASSOCIATES, INC.

June 7, 2010

Stephen Larsen
Golder Associates
6026 NW 0s? Place
Gainesville, Florida 32607
Dear Mr. Larsen

Ecological Associates, Inc (EAI) conducted field sampling for Golder Associates in
support of the 316(b) compliance studies for Florida Power & Light Company's St. Lucie
Plant from January 2006 through October 2007. The sampling program consisted of
bottom and mid-water trawls in the Atlantic Ocean, bottom trawls and plankton sampling
in the Indian River Lagoon (IRL), and plankton sampling in the cooling water intake
canal. Sampling was conducted once in daylight hours and once at night, every other
week, weather permitting, for a total of 45 sampling events.
Three hundred sixty (360) plankton samples were collected, preserved, sorted, and
identified. All quality assurance protocols approved in the Florida Power and Light
Company 316(b) Biological Sampling Program Quality Assurance Plan (QAP) dated
February 8, 2006 and procedures specified in the EAI Standard Operating Procedures
dated March 2006 were followed.
Plankton samples were field preserved, transported back to the EAI laboratory and
checked into the master sample inventory. Samples were sorted by component
(meroplankton, ichthyoplankton, fish eggs), weighed and identified.
Each sorter was trained by the laboratory supervisor or qualified designee. Each of the
first five samples sorted were examined by the supervisor to assure they passed quality
objectives (90% sorting efficiency - SE). Sorting efficiency was calculated by dividing
the number of target organisms missed by the total number of target organisms present in
the sample. Ten percent of all subsequent samples were examined to ensure standards
were maintained. If a sorter achieved less than 90% SE, the next 5 samples were
examined and a 90% SE established prior to re-certification. A total of 66 samples were
examined for sorter quality assurance, representing 18% of the collected samples. Only 3
samples failed to meet 90% SE standards. For each of those, the subsequent 5 samples
were examined and the sorters were re-certified. In all cases the 90% SE standard was
violated when organism densities were very low. At low densities, individual organisms
represent a larger percentage of the entire sample, thus fewer missed organisms are
required to violate the 90% SE standard.
After sorting, a meroplankton taxonomist identified commercially important shellfish to
the lowest practical taxon and an ichthyoplankton taxonomist identified larval fish and
eggs to the lowest practical taxon. A second taxonomist for both groups re-examined
Ecological Associates, Inc. * P.O. Box 405
Phone: (772) 334-3729 * Fax: (772) 334-4925

*
*

Jensen Beach, Florida 34958
Email: ecoassoc@bellsouth.net

St. Lucie Project QA Letter
June 7, 2010

Page 2

10% of the samples to confirm identifications. If the taxonomists disagreed on the
identification, the identification was discussed, literature and reference collections were
reviewed, and a final identification agreed upon. The standard for percent taxonomic
disagreement (PTD) was set at 15% or less. Thirty six (36) samples were reviewed for
quality assurance. Only two meroplankton samples had PTD greater than 15%. The
initial disagreements were on a single faunal group and were resolved by both
taxonomists after literature review. All ichthyoplankton samples had less than 15% PTD.
EAI developed and maintained a reference collection of meroplankton and
ichthyoplankton species collected and different life stages which was available for
taxonomists to review for problematic specimens. An electronic and hardcopy taxonomic
library was maintained and available for reference by taxonomists when identifying
species new to the collection or to verify identification by life stage. All taxonomists
worked in the same lab and discussions were encouraged.
Trawl samples were processed in the field by experienced biologists trained in the
identification of fish and invertebrates inhabiting the project area. Field guides and inhouse identification materials were available at all times in the field. Representatives of
species collected were retained for a reference collection with all other specimens
returned to the water after field processing. Two or more biologists confirmed the field
identifications. Any species that could not be identified to at least the genus level in the
field were retained and identified in the laboratory. Taxon, standard length and total
length were recorded for the first 50 specimens of each species per station. If more than
50 specimens of a single taxon were collected, only the first 50 were measured and the
rest counted. Data were recorded on field data sheets with the identifying biologist
recorded.
All data were entered into the Golder Associates project database and entries verified by
a second person using the original documents. Each datasheet was initialed and dated by
the data input operator and person verifying the data.
Sincerely,

Mark S. Mohlmann
Project QA Officer
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APPENDIX E-1
TAXA LIST FOR INDIAN RIVER LAGOON TRAWLS

Fish

Taxa

Common Name

Acanthostracion quadricomis
Achirus lineatus
Alosa spp.
Anchoa lamprotaenia
Anchoa mitchilli
Anchoa spp.
Anisotremus virginicus
Archosargus probatocephalus
Archosargus rhomboidalis
Ariopsis felis
Bairdiella chrysoura
Bairdiellasanctaeluciae
Blenniidae
Bothidae
Calamus arctifrons
Caranx hippos
Centropomus undecimalis
Chaetodipterusfaber
Chasmodes bosquianus
Chasmodes saburrae
Chilomycterus schoepfi
Chloroscombruschrysurus
Citharichthysarenaceus
Citharichthysspilopterus
Citharichthys spp.
Congeroceanicus
Coryphopterus dicrus
Cosmocampus hildebrandi
Cynoscion arenarius
Cynoscion nebulosus
Cynoscion spp..
Dasyatis americana
Dasyatis sabina
Dasyatis say
Diapterusauratus
Epinephelus itajara
Eucinostomus argenteus
Eucinostomusgula
Eucinostomus harengulus
Eucinostomusjonesi
Eucinostomus spp.
Gerres cinereus
Gobiidae

Scrawled cowfish
Lined sole
Herrings
Bigeye anchovy
Bay anchovy
Anchovies
Porkfish
Sheepshead
Sea bream
Hardhead catfish
Silver perch
Striped croaker
Blennies
Lefteye flounders
Grass porgy
Crevalle jack
Snook
Atlantic spadefish
Striped blenny
Florida blenny
Striped burrfish
Atlantic bumper
Sand whiff
Bay whiff
Whiffs
Conger eel
Colon goby
Dwarf pipefish'
Sand seatrout
Spotted seatrout
Seatrout
Southern stingray
Atlantic stingray
Bluntnose stingray
Irish pompano
Goliath grouper
Spotfin mojarra
Silver jenny
Tidewater mojarra
Slender mojarra
Mojarra
Yellowfin mojarra
Gobies
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APPENDIX E-1
TAXA LIST FOR INDIAN RIVER LAGOON TRAWLS
Fish

Gobiomorus spp.
Gobiosoma grosvenori
Gobiosoma macrodon
Gobiosoma robustum
Gobiosoma spp.
Haemulon aurolineatum
Haemulon parrai
Haemulon plumieri
Haemulon sciurus
Harengulajaguana
Hippocampuserectus
Hippocampus spp.
Hippocampuszosterae
Hypleurochilus sprngen
Labridae
Lactophrys trigonus
Lagodon rhomboides
Lophogobius cyprinoides
Lutjanus analis
Lutjanus griSeus
Lutjanusjocu
Lutjanus spp.
Lutjanus synagris
Microgobiusgulosus
Microgobius microlepis
Microgobius spp.
Micropogoniasundulatus
Monacanthus ciliatus
Mugil cephalus
Myrophis punctatus
Opisthonema oglinum
Opsanus beta
Orthopfistis chrysoptera
Paralichthysalbigutta
Paralichthyslethostigma
Paralichthysspp.
Pogoniascromis
PrionotusIongispinosus
Prionotusscitulus
Sciaenidae
Sciaenops ocellatus
Selene vomer
Soleidae
Sparidae
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Bigmouth sleepers
Rockcut goby
Tiger goby
Code goby
Naked-gobies
Tomtate
Sailors choice
White grunt
Bluestriped grunt
Scaled sardine
Lined seahorse
Seahorses
Dwarf seahorse
Orangespotted blenny
Wrasses,
Trunkfish
Pinfish
Crested goby
Mutton snapper
Gray snapper
Dog snapper.
Snapper
Lane snapper
Clown goby
Banner-goby
Bennerfin gobies
Atlantic croaker
Fringed filefish
Striped mullet
Speckled worm eel
Atlantic thread herring
Gulf toadfish
Pigfish
Gulf flounder
Southern flounder
Summer flounders
Black drum
Bigeye searobin
Leopard searobin
Drums
Red drum
Lookdown
Soles
Porgies
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Fish

Shellfish

*6

Sphoeroidesmaculatus
Sphoeroidesnephelus
Sphoeroides spengleri
Sphoeroidestestudineus
Sphyma tiburo
Stellifer lanceolatus
Stephanolepis hispidus
Symphurus civitatus
Cosmocampus elucens
Syngnathus floridae
Syngnathus louisianae
Syngnathus scovelli
Syngnathus spp.
Synodus foetens
Trinectes maculatus
Umbrina coroides
Unknown Fish
S.
Alpheidae
Alpheus spp.
Callinectes omatus
Callinectes sapidus
Callinectes similis
Callinectes spp.
Caridea
Farfantepenaeusaztecus
Farfantepenaeusduorarum
Farfantepenaeusspp.
Libinia dubia
Libinia emarginata
Libinia spp.
Limulus polyphemus
Litopenaeus setiferus
Majidae
Menippe mercenaria
Mercenaria spp.
Panulirusargus
Penaeidae
Portunus gibbesii
Portunus spp.
Rhithropanopeusharrisli
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Northern puffer
Southern puffer
Bandtail puffer
Checkered puffer
Bonnethead
Star drum
Planehead filefish
Offshore tonguefish
Shortfin pipefish
Dusky pipefish
Chain pipefish
Gulf pipefish
Pipefish/Seahorses
Inshore lizardfish
Hogchoker
Sand drum
Snapping shrimp
Snapping shrimp
Shelligs
Blue crab
Lesser blue crab
Caridean shrimps
Brown shrimp
Pink shrimp
Commercial shrimp
Longnose spider crab
Portly spider crab
Spider crabs
Horseshoe crab
White shrimp
Spider crabs
Stone crab
Quahog
Spiny lobster
Commercial shrimp
Iridescent swimming crab
Swimming crabs
White-fingered mud crab

Golder
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Species
Fish
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Achirus lineatus
Alosa aestivalis
Alosa spp.
Anchoa cubana
Anchoa hepsetus
Anchoa lamprotaenia
Anchoa mitchilli
Anchoa spp.
Anguillidae
Anisotremus surinamensis
Anisotremus virginicus
Ariopsis felis
Bairdiellachrysoura
Bairdiellasanctaeluciae
Balistes capnscus
Bothidae
Bothus ocellatus
Carangidae
Caranx bartholomaei
Caranx crysos
Caranx hippos
Caranx latus
Caranx spp.
Centropnstisocyurus
Chaetodipterusfaber
Chloroscombruschrysurus
Citharichthysarenaceus
Cithanchthys macrops
Citharichthysspilopterus
Clupeidae
Clupeiformes
Conger oceanicus
Cynoscion nothus
Decapteruspunctatus
Diapterusauratus
Diplectrum formosum
Diplodus argenteus
Doratonotusmegalepis
Dorosoma petenense
Echeneis naucrates
Elops saurus
Etropus crossotus
Eucinostomus argenteus,
Eucinostomus gula
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Common Name
Lined sole
Blueback herring
Herrings
Cuban anchovy
Striped anchovy
Bigeye anchovy
Bay anchovy
Anchovies
Eels
Black margate
Porkfish
Hardhead catfish
Silver perch
Striped croaker
.Gray triggerfish
Lefteye flounders
Eyed flounder
Jacks
Yellow jackBlue runner
Crevalle jack
Horse-eye jack
Jacks
bank sea bass
Atlantic spadefish
Atlantic bumper
Sand whiff
Spotted whiff
Bay whiff
Herrings
Herrings
Conger eel
Silver seatrout
Round scad
Irish pompano
Sand perch
Silver porgy
Dwarf wrasse
Threadfin shad
Sharksucker
Ladyfish
Fringed flounder
Spotfin mojarra
Silver jenny
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APPENDIX E-2
Fish

Eucinostomus spp.
Gobiidae
Haemulon aurolineatum
Haemulon plumieri
Haemulon sciurus
Haemulon spp.
Harengulajaguana
Harengula spp.
Hippocampus erectus
Hippocampus zosterae
Histno histrio
Lagocephaluslaevigatus
Lagodon rhomboides
Larimus fasciatus
Leiostomus xanthurus
Lutjanus synagris
Menticirrhusamenrcanus
Menticirrhuslittoralis
Menticirrhus spp.
Micropogoniasundulatus
Monocanthus hispidus
Narcine brasiliensis
Nomeus gronovii
Ocyurus chrysurus
Oligoplites saurus
Ophidion holbrooki
Ophidion spp.
Opisthonema oglinum
Opistognathus spp.
Orthopnstischrysoptera
Pogonias cromis
Pomacentridae
Pnionotus scitulus
Prionotus spp.
Prionotustnbulus
Psenes maculatus
Psenes spp.
Sardinella aunta
Sciaenidae
Sciaenops ocellatus
Scomberomorus maculatus
Scomberomorusregalis
Scorpaenabrasiliensis
Scorpaenaplumieri
Selene setapinnis
Selene vomer
Seriola fasciata
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Mojarra
Gobies
Tomtate
White grunt
Bluestriped grunt
Grunts
Scaled sardine
Sardines
Lined seahorse
Dwarf seahorse
Sargassumfish
Smooth puffer
Pinfish
Banded drum
Spot
Lane snapper
Southern kingfish
Gulf kingfish
Kingfish
Atlantic croaker
Filefish
Lesser electric ray
Man-of-war fish
Yellowtail snapper
Leatherjacket
Bank cusk-eel
Cusk-eels
Atlantic thread herring
Spotfin jawfish
Pigfish
Black drum
Damselfish
Leopard searobin
Searobin
Bighead searobin
Silver driftfish
Driftfish
Spanish sardine
Drums
Red drum
Spanish mackerel
Cero
Barbfish
Spotted scorpionfish
Atlantic moonfish
Lookdown
Lesser amberjack

Agsociates
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Shellfish
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APPENDIX E-2

Serranus subliganus
Sphoeroides spengleni
Sphoeroides spp.
Sphyraena guachancho
Sphyraena picudilla
Sphyma tiburo
Stellifer lanceolatus
Stephanolepis hispidus
Symphurus civitatus
Syngnathus louisianae
Synodus foetens
Trachinocephalusmyops
Trachinotus carolinus
Trichiuruslepturus
Trinectes maculatus
Tylosurus crocodilus
Umbrina coroides
Upeneus parvus
Xiphopenaeus spp.
Alpheus spp.
Arenaeus cribrarius
Callinectes sapidus
Callinectessimilis
Callinectes spp.
Farfantepenaeusaztecus
Farfantepenaeusduorarum
Farfantepenaeusspp.
Grapsidae
Hepatus epheliticus
Lepidopa spp.
Libinia spp.
Paguroidea
Palinuridae
Penaeidae
Persephonamediterranea
Persephonapunctata
Portunidae
Portunusarenaceous
Portunusgibbesii
Portunussayi
Portunusspinicarpus
Portunus spp.
Rimapenaeusconstrictus
Rimapenaeus spp.
Scyllaridae
Squilla empusa
Squilla spp.
Xanthidae

Y:'Projcts\20O4\O437645 FPL St. Lucie 316b\41A.2 PICIFINAL DRAFT (O7-2O1O)%AwE~taxa fists.xim

Belted sandfish
Bandtail puffer
Puffers
Guaguanche
Southern sennet
Bonnethead
Star drum
Planehead filefish
Offshore tonguefish
Chain pipefish
Inshore lizardfish
Snakefish
, Florida pompano
Atlantic cutlassfish
Hogchoker
Houndfish
Sand drum
Dwarf goatfish
Seabob
snapping shrimp
speckled crab
Blue crab
Lesser blue crab
Brown shrimp
Pink shrimp
Commercial shrimp
marsh/shore crabs
calico crabs
Mole crab
Spider crabs
hermit crabs
spiny lobsters
penaeid shrimps
Purse crab
Purse crab
Swimming crabs
speckled crab
Iridescent swimming crab
Sargassum swimming crab
Longspine swimming crab
swimming crabs
Roughneck shrimp
Commercial shrimp
Slipper lobster
Mantis shrimp
Mantis shrimp
mud crabs
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FPL St. Lucie Nuclear Power Plant Section 316(b) Biological Characterization Report
(9 January 2006 to 3 October 2007)
APPENDIX E-3
TAXA LIST FOR INDIAN RIVER LAGOON PLANKTON SAMPLES

Fish

Species

Common Name

Achiridae
Achirus lineatus
Ahlia egmontis
Albula spp.
Anchoa hepsetus
Anchoa mitchilli
Anchoa spp.
Bairdiella chrysoura
Bathygobius soporator
Blenniidae
Bothidae
Brevoortia spp.
Brevoortia tyrannus
Canthigasterrostrata
Carangidae
Chasmodes saburrae
Chilomycterus schoepfi
Citharichthys spp.
Clupeidae
Clupeiformes
Cynoscion nebulosus
Diodon holocanthus
Diodon spp.
Diplogrammuspauciradiatus
Elops saurus
Engraulidae
Etropus microstomus
Eucinostomus lefroyi
Gerreidae
Gobiesocidae
Gobiesox strumosus
Gobiidae
Gobiosoma Iongipala
Gobiosoma robustum
Haemulidae
Haemulidae/Sciaenidae complex
Hemiramphidae
Hemiramphus brasiliensis
Hippocampuserectus
Hippocampuszosterae
Hyporhamphus spp.
Labridae
Labridae/Carangidae complex
Labrisomidae
Labroidei

American soles
Lined sole
Key worm eel
Bonefish
Striped anchovy
Bay anchovy
Anchovies
Silver perch
Frillfin goby
Blennies
Lefteye flounders
Menhaden
Atlantic menhaden
Sharpnose puffer
Jacks
Florida blenny
Striped burrfish
Whiffs
Herrings
Herrings
Spotted seatrout
Balloonfish
Porcupinefish
Spotted dragonet
Ladyfish
,-Anchovies

Y:AProjects=-004137645 FPL St. Lucie 316bW1>4.2 PICFINAL DRAFT (07-2010)'ApEtaxa lists.xlsx

Smallmouth flounder
Mottled mojarra
Mojarras
Gobies
Skilletfish
Gobies
Twoscale goby
Code goby
Grunts
Half-beaks
Ballyhoo
Lined seahorse
Dwarf seahorse
Half-beaks
Wrasses
Labrisomid blennies
Wrasses
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FPL St. Lucie Nuclear Power Plant Section 316(b) Biological Characterization Report
(9 January 2006 to 3 October 2007)
APPENDIX E-3
TAXA LIST FOR INDIAN RIVER LAGOON PLANKTON SAMPLES
Species

Fish

4-

Common Name

Name

Common
Lagodon rhomboides
Pinfish
Lupinoblenniusnicholsi
Highfin blenny
Menticirrhusamericanus
Southern kingfish
Microdesmidae
Dartfish
Microgobiusgulosus
Clown goby
Microgobius spp.
Bannerfin gobies
Micropogoniasundulatus
Atlantic croaker
Snake eels
Ophichthidae
Orthopristischrysoptera
Pigfish
Bonyfish
Osteichthyes
Smallwing flyingfish
Oxyporhamphus micropterus
Sand flounders
Paralichthyidae
Paralichthyidae/Haemulidae/Sciaenidae/Kyphosidae complex
Perciformes
Drums
Sciaenidae
Sciaenidae/Carangidae/Haemulidae Labridae complex
Sciaenidae/Carangidae/Haemulidae/Labrisomidae
Sciaenidae/Carangidae/Haemulidae/Merlucciidae/Paralichthyidae/Serranidae complex
Sciaenidae/Carangidae/Labridae complex
Sciaenidae/Carangidae/Merlucciidae/Haemulidae/Serranidae complex
Sciaenidae/Carangidae/Merlucciidae/Serranidae/Paralichthyidae complex
Sciaenidae/Carangidae/Serranidae/Haemulidae complex
Sciaenidae/Labridae/Paralichthyidae/Carangidae/Serranidae complex
Sciaenidae/Paralichthyidae complex
Sciaenidae/Paralichthyidae/Carangidae complex
Sciaenidae/Paralichthyidae/Haemulidae complex
Sciaenidae/Paralichthyidae/Haemulidae/Serranidae complex
Sciaenidae/Paralichthyidae/Labridae complex
Sciaenidae/Paralichthyidae/Serranidae/Haemulidae complex
Sciaenidae/Serranidae/Haemulidae complex
Sciaenops ocellatus
Red drum
Serranidae/Labridae/Carangidae complex
Sphoeroides maculatus
Northern puffer
Sphyraena spp.
Barracuda
Syngnathus louisianae
Chain pipefish
Syngnathus scovelli
Gulf pipefish
Syngnathus spp.
Pipefish/Seahorses
Tetraodontidae
Blowfish/toadfish
Tetraodontiformes
Puffers
Trinectes maculatus
Hogchoker
Unidentified species
Unknown Fish
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FPL St. Lucie Nuclear Power Plant Section 316(b) Biological Characterization Report
(9 January 2006 to 3 October 2007)
APPENDIX E-3

TAXA LIST FOR INDIAN RIVER LAGOON PLANKTON SAMPLES

Shellfish

Species

Common Name

Albunea spp.
Anomura spp.
Bivalvia
Brachyura
Callinectes sapidus
Callinectes spp.
Caridea
Dissodactyluscnnitichelis
Dissodactylus spp.
Ementa spp.
Farfantepenaeusaztecus
Farfantepenaeusduorarum
Farfantepenaeusspp.
Gastropoda
Hippolyte spp.
Hippolytidae
Libinia spp.
Limulus polyphemus
Lysmata spp.
Mactridae
Menippe mercenana
Menippe spp.
Ocypode spp.
Ocypodidae
Paguridae
PagurusIongicarpus
Pagurus spp.
Palaemonetes
Palaemonidae
Panopeidae
Penaeidae
Persephonamediterranea
Pilumnidae
Pilumnus spp.
Pinnixa spp.
Pinnotheresostreum
Pinnotheridae
Polyonyx gibbesi
Polyonyx spp.
Porcellanidae
Sergestoidea
Sesarma spp.
Solecurtidae
Squilla empusa
Thalassinidea

Mole crab
Hermit crab
Bivalve
True crab
Blue crab

S
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Caridean shrimps
Seabiscuit pea crab
Commensal crabs
Sand crab
Brown shrimp
Pink shrimp
Commercial shrimp
Gastropod

Spider crab
Horseshoe crab

Stone crab
Stone crab
Ghost crab
Fiddler crabs, Ghost crabs
right handed hermit crabs
Long clawed hermit crab
Hermit crab Grass shrimp
Grass shrimp
Mud crabs
Penaeid shrimps
Purse crab
Hairy crabs
Pea crab
Pea crab
Unidentified crab species
Tube crab
Tube crabs
Porcelain crab
Sergestid shrimp
Marsh crabs
Mantis shrimp
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(9 January 2006 to 3 October 2007)
APPENDIX E-3
TAXA LIST FOR INDIAN RIVER LAGOON PLANKTON SAMPLES

Shellfish

Species

Common Name

Thor spp.
Tozeuma spp.
Uca spp.
Unidentified species
Unknown Crab
Unknown Shrimp
Upogebia affinis
Upogebia spp.

Grass shrimp
Arrow shrimp
Fiddler crabs

_Zaops
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Coastal mud shrimp
Mud shrimps
Pea crab
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(9 January 2006 to 3 October 2007)

APPENDIX E-4
TAXA LIST FOR INTAKE (ATLANTIC) PLANKTON SAMPLES

Fish

Species

Common Name

Achiridae
Achirus lineatus
Ahlia egmontis
Anchoa hepsetus
Anchoa mitchilli
Bairdiella chrysoura
Bathygobius soporator
Blenniidae
Blennioidei
Bregmaceros atlanticus
Brevoortia spp.
Carangidae
Centropomus spp.
Chaetodipterusfaber
Chloroscombruschrysurus
Cithanchthys spilopterus
Citharichthys spp.
Clupeidae
Clupeiformes
Congridae
Ctenogobius boleosoma
Cynoglossidae
Cynoscion regalis
Cynoscion spp.
Dactyloscopidae
Diplogrammuspauciradiatus
Doratonotusmegalepis
Dormitatormaculatus
Eleotridae
Engraulidae
Etropus microstomus
Etrumeus teres
Eucinostomus spp.
Gerreidae
Gobiidae
Gobioides broussoneti
Gobiosomarobustum
Haemulidae
Hypeurochilus multifilis
Kyphosidae/Carangidae complex
Labridae
Labrisomidae
Labroidei
Lagodon rhomboides
Leiostomus xanthurus
Lophiiformes

American soles
Lined sole
Key worm eel
Striped anchovy
Bay anchovy
Silver perch
Frillfin goby
Blennies
Blennies
Antenna codlet
Menhaden
Jacks
Snook
Atlantic spadefish
Atlantic bumper
Whiffs
Whiffs
Herrings
Herrings
Conger eels
Darter goby.
Toungefish
Atlantic weakfish
Seatrout
Sand stargazers
Spotted dragonet
Dwarf wrasse
Fat sleeper
Sleepers
Anchovies
Smallmouth flounder
Round herring
Mojarras
Mojarras
Gobies
Violet goby
Code goby
Grunts
Plumed blenny

Y:,Pojcts%=4%O437645 FPL SL Lucie 316b%4W4.2
PICOFNAL DRAFT (C)7-2010)%AwE~taxa Iists.xlsx

Wrasses
Labrisomid blennies
Wrasses
Pinfish
Spot
Anglerfish

GAossciaer
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APPENDIX E-4
TAXA LIST FOR INTAKE (ATLANTIC) PLANKTON SAMPLES
Species
Fish

9

&

Common Name
Snapper

Lutjanus spp.
Merlucciidae/Serranidae/Labridae complex
Microdesmidae
Dartfish
Monacanthidae
Filefish
Muraenidae
Moray eels
Myrophis punctatus
Speckled vLorm eel
Ophidiidae
Cusk eels
Orthopristischrysoptera
Pigfish
Paralichthyidae
Sand floun ders
Paralichthyidae/Carangidae/KyphOsidae complex
Paralichthysspp.
Southern fiounder
Perciformes
Perch-like*fish
Pleuronectidae
Dabs
Pleuronectiformes
Flatfish
Pogoniascromis
Black drurr
Pomacentridae
Damselfish
Sciaenidae
Drums
Sciaenidae/Carangidae/Haemulidae Labridae complex
Sciaenidae/Carangidae/Haemulidae/Merlucciidae/Paralichthyidae/Serranidae complex
Sciaenidae/Carangidae/Haemulidae/Paralichthyidae/Serranidae complex
Sciaenidae/Carangidae/Labridae complex
Sciaenidae/Carangidae/Merlucciidae/Serranidae/Paralichthyidae complex
Sciaenidae/Carangidae/Serranidae/Haemulidae complex
Sciaenidae/Paralichthyidae complex
Sciaenidae/Paralichthyidae/Carangidae complex
Sciaenidae/Paralichthyidae/Haemulidae complex
Sciaenidae/Paralichthyidae/Haemulidae/Serranidae complex
Sciaenidae/Paralichthyidae/Lutjanidae complex
Sciaenidae/Paralichthyidae/Serranidae/Haemulidae complex
Sciaenops ocellatus
Red drum
Scombridae
Tunas and Mackerels
Scorpaeniformes
Scorpion fi•sh
Selene setapinnis
Atlantic mc onfish
Serranidae
Sea bass
Serranidae/Labridae/Carangidae complex
uffer
Sphoeroides maculatus
Northern pi
Symphurus plagiusa
Blackcheelktonguefish
Symphurus spp.
Toungefish
Syngnathus spp.
Pipefish/Se=ahorses
Synodontidae
Lizardfish
Synodus foetens
Inshore lizE3rdfish
Tetraodontidae
Blowfish/to adfish
Tetraodontiformes
Puffers
Trinectes maculatus,
Hogchoker
Unidentified species
Unknown Fish
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APPENDIX E-4
TAXA LIST FOR INTAKE (ATLANTIC) PLANKTON SAMPLES
-e

Shellfish

Species

Common Name

Acetes amencanus
Acetes spp.
Albunea spp.
Alpheidae
Alpheus heterochaelis
Alpheus spp.
Anomura
Anomura spp.
Arcidae
Bivalvia
Brachyura
Callianassa spp.
Callianassidae
Callinectessapidus
Callinectes spp.
Cardiidae
Caridea
Clibananusvittatus
Dissodactylus spp.
Emerita spp.
Emerita talpoida
Eualus spp.
Farfantepenaeusaztecus
Farfantepenaeusduorarum
Farfantepenaeus spp.
Hippolyte spp.
Hippolytidae
Latreutes spp.
Lepidopa spp.
Leptochela spp.
Libinia dubia
Libinia spp.
Lucifer faxoni
Lucifer spp.
Lysmata spp.
Mactridae
Menippe mercenaria
Menippe nodifrons
Menippe spp.
Mytilidae
Naushoniacrangonoides
Ovalipes spp.
Paguridae
PagurusIongicarpus
Pagurus spp.
Palaemonetes
Panopeidae

Aviu shrimp

Y:APrqjectsA20O4X0437645 FPL St. Lucie 316b%4%4.2
POcRFNAi- DRAFT (07-2010)ýAW_1Etaxa Iistr.xlsx

Mole crab
Snapping shrimp
Bigclaw snapping shrimp
Snapping shrimp
Hermit crab
Hermit crab
Ark shells
Bivalve
True crab
Ghost shrimp
Ghost shrimp
Blue crab

Grass shrimp
Thinstripe hermit
Commensal crabs
Sand crab
Atlantic sand crab
Eualid
Brown shrimp
Pink shrimp
Commercial shrimp

Mole crab
Combclaw shrimp
Longnose. spider crab
Spider crab

Stone crab
Cuban stone crab
Stone crab

Lady crab
Right handed hermit crabs
Long clawed hermit crab
Hermit crab
Grass shrimp
Mud crabs

T~Golder
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APPENDIX E-4

TAXA LIST FOR INTAKE (ATLANTIC) PLANKTON SAMPLES
-S

Shellfish

Species

Common Name

Penaeidae
Penaeus spp.
Pilumnussayi
Pilumnus spp.
Pinnixa spp.
Pinnotheridae
Porcellanidae
Portunidae
Portunusgibbesli
Portunus spp.
Rimapenaeusconstnctus
Rimapenaeus spp.
Sergestidae
Sergestoidea
Solecurtidae
Squilla empusa
Squilla spp.
Tellinidae
Thalassinidea
Thor spp.
Tozeuma spp.
Uca spp.
Unidentified species
Unknown Crab
Unknown Shrimp
Upogebia affinis
Upogebia spp.
Veneridae
Zaops

Commercial shrimps
Commercial shrimp
Spineback hairy crab
Hairy crabs
Pea crab
unidentified crab species
Porcelain crab
Swimming crabs
Irridescent swimming crab
Swimming crabs
Roughneck shrimp

Y:XProjects12OO4XO437645 FPL SL~
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Sergestid shrimp
Mantis shrimp
Mantis shrimp

Grass shrimp
Arrow shrimp
Fiddler crabs

Coastal mud shrimp
Mud shrimps
Pea crab

Gode r
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LENGTH-WEIGHT REGRESSIONS

043-7645

Page 1 of 2

July 2010

APPENDIX F
Length-Weight regressions applied for biomass calculations. Input is in millimeters (mm)
(TL, POCL, CW, DW, ML) unless otherwise noted; output is in grams (g).

A
0.061

B
0.044

Ref
1

Power
Power
Power

3.13757E-05
3.80034E-06
2.16499E-06

2.453
3.129
3.274

1
1
1

Anisotremus virginicus
Archosargusprobatocephalus
Bairdiella chrysoura
Callinectessapidus
Callinectes similis
Caranx spp.
Chaetodipterusfaber
Chilomycterus schoepfi
Chloroscombruschrysurus
Citharichthysspilopterus
Cynoscion nebulosus
Cynoscion nothus

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

0.0148
1.33282E-05
1.42497E-05
0.000203608
5.19991E-05
0.0518
2.86806E-05
0.000347754
3.39777E-05
5.68248E-06
7.88095E-06
0.0175

3.167
3.043
2.931, ,
2.723
3.010
2.734
3.066
2.536
2.671
3.119
3.004
3.008

2
1
1
1
1
2
1

Eucinostomus argenteus
Eucinostomus gula

Power
Power

1.32805E-06
8.12317E-06

3.561
3.121

1
1

Eucinostomus harengulus
Farfantepenaeusduorarem

Power
Power

2.20018E-05
0.001774805

2.835
2.631

1
1

Gobiosoma robustum
Haemulon sciurus

Power
Power

1.15618E-05
0.0194

2.965
3.000

1
2

Lagodon rhomboides
Lolliguncula brevis
Lutjanus griseus
Menticirrhusamericanus
Micropogonias undulatus
Opisthonema oglinum

Power
Power
Power
Power
Power
Power

1.07388E-05
0.000442531
6.00912E-06
7.04663E-06
7.48963E-06

3.059
2.566
2.852
3.065
3.051
2.994

1
1
1
1
1
1

Opsanus beta
Orthopristischrysoptera
Paralichthysalbigutta

Power
Power
Power

9.6012E-06
5.96714E-06
6.28285E-05

3.084
3.186
2.735

1
1
1

Portunus spp.
Pnonotus scitulus
Rimapenaeus constrictus
Sardinellaaurita
Selene setapinnis

Power
Power
Exponential
Power
Power

0.000411419
1.4057E-05
0.184327236
0.004
8.66689E-06

2.466
2.901
0.137
3.160
3.049

1
1
1
2
1

Spheroides nephelus
Stellifer lanceolatus
stephanolepishispida
Syngnathus louisianae
Syngnathus scovelli

Power
Power
Power
Power
Power

5.94719E-05
3.68999E-05
2.50293E-05
2.34715E-08
2.28152E-07

2.758
2.648
2.922
3.523
3.244

1
1
1
1
1

Umbrina coroides

Power

1.5879E-05

2.929

1

Species
Anchoa hepsetus

L-W form*
Exponential

Anchoa lamprotaenia
Anchoa mitchilli
Anchoa spp.
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2.9123E-05

Note

A

B

1
1
1
1
2

C

D
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APPENDIX E - continued

*The form of the length-weight relationship is either:
Power Function: Weight = A * (Length)AB
Exponential Function: Weight = A * eA(Length

*

B)

References

2

Weight-length relationship determined using Golder data from
sampling programs within the state of Florida
Weight-length relationships obtained from www.Fishbase.org

Notess
A

Relationship based on Fork Length, input data must be converted
from Total Length (FL=TL/1.14)

B
C

Caranx hippos used as surrogate for this genus
'Relationship based on Fork Length, input data must be converted
from Total Length (FL=TL/1.158)

SD

Relationship based on Fork Length, input data must be converted
from Total Length (FL=TL/1.034)
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WATER QUALITY PARAMETERS
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Figure 1
Mean Sampling Event Water Temperature
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Source: Golder, 2010.
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Mean Sampling Event Water Dissolved Oxygen
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Source: Golder, 2010.
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Mean Sampling Event Salinity
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Mean Sampling Event pH
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