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ABSTRACT

The following proposal responds to the RFP for the Biscayne
Restoration and Enhancement Program's Benthic Sampling Program.
sections on the Firm, Scope of Services, Schedule and Budget, Q
and Appendices. Background of the Metcalf & Eddy Coral Gables
as the national and international levels of the firm is present
of Services includes information on field and laboratory service
analysis and report preparation for both Phases I and II of the
project schedule and budget are presented in six month increment
flow chart of the chronological phasing of the project. frhe qua
the project team and related work experience are included. Appe
presents a benthic laboratory procedures quality control manual
Metcalf & Eddy project in Florida. Samples of computer-generate

that will be used in this project are presented in Appendix B.

includes
fications
ce, as well
The Scope.
data

ram, The
including a
‘ications of
jx A

a similar

raphics



THE FIRM

quisition of Connell Associates, a firm that was established in

tcalf & Eddy system. All project team personnel listed in this
ve worked for the local office and all listed related experience
rformed by the staff of the Coral Gables office.

etcalf & Eddy, Inc. is among the top Engineering firms in the na
cializing in Sanitary Engineering. We are recognized world wi
eadership across the broad spectrum of engineering and planning
ur expertise covers every aspect of water supply treatment and di
stewater collection and treatment, solid waste disposal and res
covery, transportation, architectural and facilities engineerin
evelopment and recreation planning, environmental assessment, £l
ainage, and irrigation. Our history of continuing growth is ev
lient confidence in the firm's integrity, judgement, and profess

he professional training, experience, size, and diversity of the
taff enable Metcalf & Eddy to offer comprehensive services to go
gencies, developers, and industry. These services are an integr
xtension of the firm's long-standing experience in solving compl
lems. Some of the services Metcalf & Eddy provides its clients a

Water Supply, Distribution, & Treatment Faclilities
Wastewater Collection, Treatment, & Pumping Facilities
Chemical & Biological Laboratory Analysis

Water Quality Monitoring & Analysis

Plant Operations Services

Engineering & Economic Feasibility Studies
Construction Services & Administration

Water Management & Drainage Design

Site Evaluation & Selection

Traffic & Transportation Engineering

Computer Services & Computer-Aided Design

Master Planning Recreational Facilities & Marinas
Environmental Planning and Permitting
Environmental Studies, Analysis, & Monitoring
Architectural Design

Space Planning & Programming

Land Planning & Development

Site Planning & Development

000000000000000000

UPPORT SERVICES

here are experienced personnel in all of our support services 1
stimating, Specifications, and Construction Services. Our supp
also include one of the largest professionally-staffed, in-house
in the state, and a fully-equipped Computer Services Depariment.

tcalf & Eddy's local presence in South Florida was achieved thro

1919. In 1980, Connell Metcalf & Eddy became a regional office
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STAFF

he staff resources available in the United States number nearly JOU0
tmployees whose disciplines include: |

Ccivil and Sanitary Engineers; Hydrogeologists, Soils Eng ﬁ“(rs, and

Geologists; Architects (including Landscape Architects); ﬁ--logists,

Biologists, and Chemists; Land Use and Social Planners; oW:unity and

Regional Planners; Economists; Air and Noise Specialistsy flivil and
Sanitary Engineers; Transportation Engineers; Structurall] Mechanical,
and Electrical Engineers; and Cost Estimators.

DFFICES

he firm's corporate and international headquarters are in Boston
assachusetts. Regional offices are maintained throughout the Un
d international offices in seven foreign countries.

n addition to the Southeast Regional office in Coral Gables, andjjig
atellite offices in Atlanta, Georgia, Orlando and Cape Coral, Fl uﬂda, there
re regional offices in Honolulu, Hawaii.

\
&E International offices are located in seven host countries. Ijigddition,
etcalf & Eddy, as a subsidiary of Research-Cottrell, is affiliatRdifwith other
irms throughout the United States.

GANIZATION

etcalf & Eddy is organized into four major divisions: Civil Eng bering,

nvironmental Sciences, Environmental Facilities, and Architectu i” The
rganization of the firm into major divisions results in increasej &xpertise
through specialization in various environmental and engineering f£ ﬁ|ds.
ssisting these divisions is the Metcalf & Eddy Technical Suppor
upport departments include: Geotechnical, Structural, Electrica
echanical, Instrumentation, Specifications, and Construction Se

The

FACILITIES

Complementing Metcalf & Eddy's staff capabilities are its physica
facilities. These include a computer applications center, soil &
biochemical laboratories, chemical and biological laboratory facilities, a
large and current library, and a computerized word processing cerjd




SCOPE OF SERVICES

he following Scope of Services addresses the requirements detail
iscayne Bay Benthic Sampling Program RFP. The final product wil

iscayne Bay with emphasis on faunal distribution among major hab
nd on seasonal trends in community parameters.

hese elements are:

! Task 10 - Field Survey
L Task 20 - Laboratory Analysis
s Task 30 - Data Analysis
Tagsk 40 - Evaluation and Preparation of Reports

EASK 10 - FIELD SURVEY

he field survey for Phase I will be performed twice; once during
eason and once during the dry season. All parameters listed bel
ampled during these surveys except sediments which will be colle
nalyzed once during the initial survey.

tation Selection

ixty permanently marked sampling stations will be selected thro
iscayne Bay using a stratified sampling technique. Biscayne Ba
ivided into ten regions from north to south. All major habitats
eagrass beds, mud bottom, sand bottom, hard bottom, algal areas,

eas) represented in each region will be sampled. Sampling sta
coincide with existing DERM water quality monitoring stations whe

acrophyte Analysis

eagrass and macroalgae, within a five meter radius of each stat
identified to species. A permanent 0.25 m2 quadrat will be set

All quadrats wil

aseline qualitative/quantitative analysis of the major benthic cf i

work program with four major elements has been developed for thies

D

seagrass stations. All seagrasses within this quadrat will be i~:
blade counts of each species will be recorded.
photographed each time blade counts are made.
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hysical Parameters

issolved oxygen, temperature, salinity, turbidity, tide directiofl lind water
pth will be recorded at each station prior to sampling. Bottom W
aracteristics and sources of freshwater and/or pollutants will o be
oted. Circulation information pertinent to each station will be Mtained

rom the circulation studies project.

ediments

sediment samples will be collected at each station, using a 1
diameter) x 10 cm (deep) aluminum core sampling device. Samples
laced in labeled containers and stored on ice during transportat
aboratory where they will be frozen until analysis. Sediment de -ﬂ to
rock or 50 cm will be recorded at each sampling station.

m; 11 be

enthic Cores

e benthic core sample will be collected by divers at each stati [lusing a

5 cm (diameter) x 15 cm (deep) aluminum core sampling device. Tgeflsampler

s equipped with a top vent which is opened as the sampler is pus ;m into the
ubstrate and closed as the sampler is retrieved. The resulting g”tion helps
etain the sample and minimize loss, A cap will then be secured dr the open
nd of the coring device to prevent sample loss. All samples wil Iﬁe sieved
hrough a 0.6 mm sieve in the field, placed into a labeled contaige
reserved in 10% buffered formalin, and transported to the laborafo

alysis.

'ASK 20 - LABORATORY ANALYSIS

ecause of the importance of laboratory analysis and the data whi
roduce, Metcalf & Eddy has an ongoing quality assurance program. mll aspects
f sample collection, preservation, storage, and analyses are con imlled to
nsure the reliability of our laboratory data. Each sample colle i is
ecorded in a field log and identified with a label. Detailed infjcgimation
ecorded in the field log includes the collector's name, the
xact time and location of sampling, and local conditions such as
copy of our procedures manual for a previous Florida Power Corp
enthic Community Structure Study is presented in Appendix A.

11 field and laboratory data will be recorded on standard repor
repared especially for this study. These data sheets will be ma
n a neat and orderly fashion to facilitate any review by DERM or
signated agencies. Each team leader will keep a daily field 4i
i1l become part of the permanent records.

axonomic Quality Control

quality control team will be assembled for this project to ass
ccuracy of taxonomic identifications. Members of this team are
eading experts in their respective fields in the South Florida e

es, affiliations, and areas of participation are listed below.

r. Jeffrey S. Prince Macroalgae
niversity of Miami




etcalf & Eddy

pr. Lowell P. Thomas Annelids, Echinoderms
Pniversity of Miami and other Phyla

r. Julio Garcia-Gomez Crustaceans and Mollusks,
iami-Dade Community College

uring the initial phases of this project, the quality control tei
ork closely with the project personnel to assure the accuracy of |
dentifications and set up a voucher collection. Throughout the dbi
tudy each member of the quality control team will confirm both skt

nr. Mark P. McMahon Aquatic Vascular Plants I

dentifications and numbers of individuals from representative sa _mb and
heck the identification of any new species added to the voucher d¢bllLection.
oucher Collection

voucher collection containing every species or taxon collected | be
stablished and maintained. Every specimen in the voucher collect | will b
rified by the appropriate member of our quality control team, a list of
11 keys and other references used in taxonomic identification wi kept on

ile.

ediment Samples

amples will be analyzed by a combination of sieve analysis and t
ethod as described by Royse (1970). Size classes from -1 phi to
action) will be separated in a single phi-unit series of nested
pette analysis will separate the 4 phi to 8 phi classes (silt fr
terial remaining on the largest mesh sieve, consisting mostly of
agments, will be classified as "gravel", while material remainin
st pipette fraction will be classified as "clay".

Pipette
bhi (sand

BRfter the

i
ior to particle-size analysis, all sediment samples will be rins
ionized water to eliminate dissolved salts, treated with hydroge ‘

remove organic matter, and dispersed in a 5.5 g/1 solution of s

i
..|i
xametaphosphate,
percentage of organic matter in sediments will be determined bfl i
roximately 1 gram of sediment (dry weight) in a ceramic crucibl 600°C
ernight. Material lost on ignition will be classified as organi imatter.
bonate content will be obtained by an acid-insoluble residue me Wi
.
M
ml

xwell, 1968). Samples will be split to 10 gram portions, passe
il

*

rough a
0 micron sieve (to decrease the masking effect to shell material and dried
70°C for 6-10 hours. Samples will then be weighted to 5 grams,
suitable reaction flask, and 50 ml of 3N BCL will be added. The fW

filtered with a Buchner funnel apparatus through previously wei-‘m
per and placed in a drying over for 1-3 hours. The residue will ¢

4 weight loss will be calculated to obtain carbonate percent by L |

aced in
nples will
1 filter
weighed
ght.




Phase 11

ASK 10 - FIELD SURVEY

tation Selection

he number and location of sampling stations for Phase II will be dfitermined
rom analysis of Phase I data. However, each habitat in the Bay ﬂl have at
east one station. Stations will be permanently marked. |

acrophyte Analysis

crophyte quadrats at each of the established stations will be g
ecorded as in Phase I Macrophyte Analysis.

p and

hysical Parameters

ecorded at each station.

lissolved oxygen, temperature, salinity, turbidity, and water depgh|iwill be
enthic Cores

ive replicate benthic core samples will be collected by divers a
tation using a 10 cm (diameter) x 15 cm deep aluminum core sampl ‘
he use of this sampler and the sieving procedure are the same as
escribed in Phase I Benthic Cores.

'ASK 20 - LABORATORY ANALYSIS

jaboratory procedures for Phase II Bottom Core Samples will be th¢
ls those for Phase I. All new species or taxa will be verified b
ppropriate quality control member and added to the voucher colled

'ASK 30 - DATA ANALYSIS

fhe analysis used in Phase I will be duplicated with the Phase II jiaka

ddition, between station and seasonal effects will be addressed Bi
ultiway analysis of variance (ANOVA) techniques. As the ANOVA rdhillires some
eplication to assess factor interaction, sample replicates will rfbfll be pooled
or these analyses. These data will also be presented graphicall

ask 40 - EVALUATION AND PREPARATION OF REPORTS

rogress reports containing raw data from the previous field trip Jnf
pecies collected will be submitted on a quarterly basis. An intdkilm annual
eport with preliminary results and discussions but no conclusionsg

ubmitted after the completion of the first twelve months of work

I. The final report will contain all the analysis detailed in Tak

he entire two years' data collected during Phase II. '




SCHEDULE AND BUDGET

etcalf & Eddy is aware that the Biscayne Bay Benthic Sampling Prgag

east a three year study, consisting of two Phases. Phase I is d i

rrelate benthic species abundance, diversity and distribution
easonality (wet vs. dry season), as well as biotic (primarily ma
nd abiotic (sediments, circulation, disturbance, etc.) parameter

mhroughout

he Bay. A flow chart indicating the timing of the various tasksjahd phases

is presented in Figure 1.

hase I (first twelve months)

hase I consists of the selection of up to 60 sampling sites, the
and analysis of benthic and sediment samples, and the field monig
acrophytes as outlined in the Scope of Services section.

As per the RFP we are providing you with our budgeting estimates
basis. _

Phase I-A (August 1, 1981 - January 31, 1982)

During this period we will conduct initial station selection, co
season benthic cores, perform the wet season macrophyte analysis
analyze the sediment samples and analyze the wet season benthic gp
addition, we will attend six monthly Working Team Meetings. Qua
progress reports will be submitted to DERM.

Budget

SAIARIES
Field $ 3,518
Laboratory §18,942
Office $ 3,300
Total $25,760

EXPENSES
Field $ 1,240
Laboratory $ 863
Office $ 0
Total $ 2,103

ESTIMATED MAN-HOURS

Field 135
Laboratory 1080
Office 75
Total 1290

Phase I-B (February 1, 1982 - July 30, 1982)

During this period we will collect the dry season benthic samplge

dry season macrophyte analysis, and analyze the dry season bent g

3” 1

In addition we will attend six monthly Working Team Meetings.
produce the Phase 1 Final Report. Quarterly progress reports will
submitted to DERM.
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TASK

PHASE 1
FIELD_

PHYSICAL PARAMETERS
MACROPHYTES
ASKI0

SEDIMENTS
BENTHIC CORES

LABORATORY

SEDIMENTS

BENTHIC CORES_| YASK 20
DATA ANALYSIST] TASK 30
FINAL REPORT 1 TASK 40

PHASE 1L
FIELD

PHYSICAL PARAM
MACROPHYTES 10}
BENTHIC CORES

LABORATORY

INTERIM REPomj TASK 40 —
FINAL REPORT ] TASK 40




Budget

SALARIES
Field $ 1,627
Laboratory $ 6,681
Office $10,869
Total $19,177

EXPENSES
Field $ 1,240
Laboratory $ 862
Office $ 800
Total $ 2,902

ESTIMATED MAN-HOURS

Field 69
Laboratory 360
Office 363
Total 792

n summary, Metcalf & Eddy will provide you with the Phase I stud
um fee of Forty Nine Thousand Nine Hundred Forty-Two Dollars (84

hase II (next 24 months)

hase II is designed to be a more intensive sampling program of b
acrophytes at selected stations determined by the Phase I analys
rposes of this budget proposal, we are assuming that twenty (20
i1l be analyzed during the course of Phase II work. In Phase II
ample collection and in situ macrophyte analysis will be perform
ive replicate cores will be collected each quarter at each statijm
utlined in the Scope of Services section.

hase IIA (August 1, 1982 - January 31, 1983)

uring this period we will collect the fall and winter benthic sa
erform the fall and winter macrophyte analysis and perform the

the fall and winter benthic samples. 1In addition, we will attgmy
onthly Working Team meetings. Quarterly progress reports will Hp @

to DERM.
Budget

SALARIES
Field $ 1,698
Laboratory $14,541
Office $ 3,615
Total $19,854

EXPENSES
Field $ 390
Laboratory $ 690
Office $ 0
Total $ 1,080




ESTIMATED MAN-HOURS

Field 72
Laboratory 800
Office 81

953
\
|

hase IIB (February 1, 1983 - July 30, 1983)

uring this period, we will collect the spring and summer benthic ih ples,

erform the spring and summer macrophyte analysis and the lab anajyiiis on the
pring and summer benthic collections. In addition, we will attegy six
onthly Working Team Meetings and prepare first year' data for in lﬁsion into
he Phase II Final Report. Quarterly progress reports will be s 'J ted to
DERM. l
Budget
SALARIES
Field $ 1,698
Laboratory $14,541
Office $10,919
Total $27,158 ‘
EXPENSES
Field $ 390
Laboratory $ 690
Office $ 800
Total $ 1,880
ESTIMATED MAN-HOURS
Field 72
Laboratory 800
Office 328
Total 1200

Phase IIC (August 1, 1983 - January 31, 1984) and Phase IID (Febglary 1, 1984 -
July 30, 1984) have budgets identical to Phase IIA and Phase IIB 1

In sumary Metcalf & Eddy will provide you with the Phase II studqy|for an
annual lump sum fee of Forty-Nine Thousand Nine Hundred Seventy 'T Dollars
($49,972.00) or Ninety-Nine Thousand Nine Hundred Forty-Four Dol n»-

($99,944.00) over the two planned years of Phase II. |
. ’ 1

\

1

|

, , |




QUALIFICATIONS

Metcalf & Eddy is extremely qualified to provide Dade County Dep
Environmental Resources Management the services required to perf
Biscayne Bay Benthic Sampling Program. This section of the prop
the personnel who will comprise the Project Team, and representa
experience that the firm has acquired through numerous benthic p
conducted in and around Biscayne Bay as well as similar projects
other parts of Florida.

Key personnel on this project will be Mr. Guido Van Meek, P.E.,
Principal; Dr. Ronald Gaby, Director of Metcalf & Eddy's Enviro

Sciences Division and a member of the Biscayne Bay Scientific/Tedy

Advisory Committee, will be the Principal Investigator. Mr. Mar
Metcalf & Eddy's Senior Ecologist will be the Project Manager.

Gleman, a Senior Project Biologist for Metcalf & Eddy will be th |

Laboratory Supervisor for this project. In addition, to the eig

Biologists assigned to this project, Metcalf & Eddy has assembled

Control Team of outside consultants and in-house experts, whose

to confirm all taxonomic identifications. These individuals are
Thomas of the Rosensteil School of Marine and Atmospheric Scienc
leading invertebrate taxonomist, Mr. Julio Garcia-Gomez, formerl

and now with Miami-Dade Community College, another leading inverf

taxonomist; Dr. Jeff Prince of the University of Miami, a leadin
and Mr. Mark McMahon of Metcalf & Eddy who will confirm seagrass
identifications. The Metcalf & Eddy team members have a combin
of 33 years of benthic work. The resumes of all Team members ar
the following pages.

Following the resumes of the project team is the section on Metcgl

related experience.
recently completed four year benthic community structure study
Florida Power Corporation's Crystal River Nuclear Power Plant.

Of primary importance to this project is Mej

consisted of quarterly sampling of benthic core samples, venturi

seagrass and macroalgae quadrats, and sediment samples, as well
transects, zooplankton and oyster reef samples.
mentioned above performed Quality Control services for four year
project.
procedures manual for this study as an example of how project q
was monitored during the course of the study.

We have included a copy of our laboratory and data tra

In addition, we have included a set of our computer-generated gr

illustrate how benthic data similar to that required for this s
presented, as well as how weather data and physical parameters
Metcalf & Eddy has conducted numerous other benthic studies in
and other shallow water sites in central and southern Florida.
descriptions of these projects follow. :
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PROJECT TEAM MEMBERS

[KEY PERSONNEL

uido Van Meek, P.E. Vice President
nvironmental Engineering

onald Gaby, Ph.D. Principal Investigator
irector Environmental Sciences Division

rk McMahon Project Manager
uvality Control-Seagrasses

Jon F. Gleman Field/Laboratory Supervisor
1lusk and Macroalgae Taxonomy

Benthic Team

Margaret Ahearn Project Biologist
Field Sampling and Laboratory Analysis

Barbara Bohnsack Project Biologist
Field Sampling and Laboratory Analysis

Elizabeth M. Frank Project Biologist
Field Sampling and Laboratory Analysis, Sediment Analysis

W. Neil Gillies Project Biologist
Computer Programming and Graphics, Crustacean Taxonomy

William A. Hieber Project Biologist
Field Sampling and Laboratory Analysis

Pamela Krauss Project Biologist
Field Sampling and Laboratory Analysis

Stephen P. Langley, M.S. Project Biologist
Field Sampling and Laboratory Analysis, Sediment Analysis

Steve Trine Project Biologist
Annelid Taxonomy

QUALITY CONTROL TEAM

Julio Garcia-Gomez, M.S.
Quality Control - Mollusks and Crustaceans

Mark McMahon
Quality Control-Seagrasses

Jeffrey F. Prince, Ph.D.
Quality Control - Macroalgae

Lowell P. Thomas, Ph.D.
Quality Control -~ Annelids, Echinoderms and other Phyla




GUIDO VAN MEEK,

EDURATION

B.S., Civil Engineering, Universidad Nacional de Colombia, 196
Graduate Studies, University of Maryland, 1963-1964

EXPERIENCE

PR

PR

Mr. Van Meek is presently Vice President in charge of the Civi

Departments. His diversified experience as a civil engineer i
planning, design, and project supervision of multi-discipline
housing and recreational projects and the management of a priv
and sewer utility company.

As former head of the Land Development and Environmental Facil ;
of Metcalf & Eddy, Mr. Van Meek was responsible for the master ‘

design of site development, water management, water distributi

collection systems, and road design for various projects throufl

Southeast.

In the Environmental Facilities, his recent responsibilities
ject management of the Kings Bay Naval Facilities at Kings Bay

which encompasses more than 50 miles of water distributionm, mo

of sewage collection and the design of a 5.6 MGD water treatm
sewage treatment facilities along with well field and pumping

Mr. Van Meek has been responsible for the design and construc
than 500 miles of water distribution and sewage collection sy
treatment plants, sewage treatment plants, 1ift stations, and
for private development companies, municipalities, and utilit
well as the operation of water and sewer facilities.

Before joining Metcalf & Eddy, he was District Engineer in c
for the South Florida District of a major, private water and
company. Prior to that, as Principal of his own consulting
he was involved in the design and construction of numerous 1a
projects ranging from the Ft. Myers area to Orlando. Among h
some of the largest land development companies in Florida

FESSIONAL REGISTRATION

Professional Engineering - Florida
Professional Engineer and Land Surveyor - Colombia, South Am

FESSIONAL AFFILIATIONS

American Society of Civil Engineers
National Society of Professional Engineers
Florida Engineering Society

Water Pollution Control Federation
American Water Works Association

Urban Land Institute
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RONALD GABY, Ph.D.

EDPCATION

B.S., Chemistry and Zoology, University of Miami, 1965
Ph.D., Biology, New Mexico State University, 1972
|

EXPERIENCE

Dr. Gaby's experience in environmental investigations involving
terrestrial, aquatic, and coastal ecology includes the prepara
of Environmental Impact Statements and Development of Regional
Reports, ecological surveys, environmental feasibility studies,
quality monitoring programs for both surface and groundwater,
Air Source Studies and air quality monitoring programs. He has
responsible for the preparation of statistical analyses and co
programming relative to these investigations.

As the Director of Environmental Studies for Metcalf & Eddy, D i
responsible for directing the efforts of the environmental dep
biologists, chemists, and environmental engineers and for

the overall coordination of quality control procedures within
department. He is the principal investigator on the firm's en

projects.

Dr. Gaby is Project Director for the American Crocodile Study
conducted in south Dade County; a benthic and planktonic comm
structure study for Florida Power Corporation's Crystal River
and of a number of Environmental Impact Statements in complian
24CFR Part 58. He has also been involved in an Environmental
for the South Shore redevelopment on Miami Beach, Florida; a D
of Regional Impact Statement for a large residential community
developed by GAC Properties, Inc. in Cape Coral, Florida; and
for a 230 kV Florida Power Corporation transmission corridor. g
|

Prior to joining Metcalf & Eddy, Dr. Gaby had his own enviromm :
consulting firm, and has served as an environmental consultant
firms. He has testified as an expert witness on environmental
public hearings on the local, regional, and state level.

Dr. Gaby was selected to be a technical reviewer for the propo
Everglades Management Plan, funded under the 208 program. He
visiting lecturer in Engineering Technology at Florida Interna
University. He has served on the Biscayne Bay Scientific Tech
Advisory Committee.

HROFESSIONAL AFFILIATIONS

American Society of Mammalogists

National Audubon Society

Florida Audubon Society

Sigma Xi |
Phi Kappa Phi
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JEDUCATION

B.S. Biology-Ecology, University of Miami, 1971
Post Graduate Studies in Botany, University of Miami (1971-1
Florida Atlantic University (1979)

EXPERIENCE

Mr. McMahon's experience in environmental investigations inc
biological and ecological field investigations, laboratory a
and report writing. His specific areas of expertise include
mapping, community analysis, photo interpretation and quanti
analysis, rare and endangered plant species, zoological inve

the planning and coordination of field studies related to DR j

and final report writing for ecological portions of DRI's, E
environmental assessments.

Currently a Project Manager for Metcalf & Eddy, Mr. McMahon

coordinated the EIA's for federal airport projects at Key We
International and Marathon Airports in the Florida Keys; ar
coal-fired power plant site selection study in central and s
Florida, and the Development of Regional Impact for a 230 kv
corridor in central Florida.

County marinas. He coordinated the Benthic and Planktonic C

Structures Study for Florida Power Corporation, including wr ;

annual reports, and is a member of the Quality Control Revi

for this project, his specific area of concern being seagras

also been involved in the DRI Study for a residential area a
mental assessments for two marina sites for a large resident
ment in Cape Coral, Florida. Mr. McMahon has recently been

for three turbidity monitoring programs associated with the

expansion, Biscayne Bay, Florida.

Mr. McMahon is responsible for the vegetation portion of a

Endangered Species Study in Dade County in which he has bee
field work, a literature review, and herbaria work. He has
responsible for the coordination of an EIS for the National
Service Facility at Key West International Airport; and par
botanical studies for Pumpkin Key, a low-density residentia
the Florida Keys. He was responsible for field coordinati

American Crocodile Study in South Florida, and had been res
ocoordinating regional treatment of rare and endangered spec
EISs as well as treatment of these species for power plant

His past experience in Florida includes two transmission co
two plant expansion studies for a major southern utility
Environmental Impact Studies; and more than eighteen DRIS £
developments throughout the state. Many of these projects
areas of wetland vegetation communities. Mr. McMahon assis
County Planning Department in their compilation of rare and
species for the Biscayne Bay Management Program.

PROFESSIONAL AFFILIATIONS

Florida Academy of Sciences

He was Field Supervisor for th
studies associated with the master plan, system plan, and DRE
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JON FP. GLEMAN

TION

.S., Biology, University of Miami, 1974.

ENCE

r. Gleman's work in conducting ecological studies has concentra
nvironmentally sensitive terrestrial, marine and estuarine ecos
n Florida.

s a Senior Project Biologist with Metcalf and Eddy, his experie
included laboratory supervision of a major benthic community str
study and mammal trapping and tagging, and general taxonomy. He
repared environmental impact statements, development feasibilit
and scientific reports. He has also been extensively involved i
surveys in central and southern Florida. His experience include
taxonomy, and marine inventories as well as vegetation character
community analysis, photo-interpretation, and vegetation mapping
work has been the basis for numerous DRI's, including Florida P
Light's Keentown-Whidden transmission corridor in central Flori
Power Corporation's Piedmont-Sorrento transmission corridor near

and Cape Coral Unit 86 in FPt. Myers. Mr. Gleman was also involvd¥

power plant site selection study in Martin County for Florida P
Light Company.

Mr. Gleman has conducted several benthic studies as well as anim
population studies, aquatic biology and endangered species surve

an environmental assessment study of terrestrial and aquatic ecosl

at a proposed nuclear power plant site for Florida Power & Light

in south Dade County, Florida; this study included benthic samplyi

taxonomy for southern Biscayne Bay. As a certified diver, he pa
in the benthic and planktonic community structures study for Flo:
Corporation's Nuclear power plant facility at Crystal River, Flo

duties included mollusk and macroalgae taxonomic identificationsf

as field supervision. Other benthic surveys and inventories he

involved in include three Dade County Marinas, Turchin Marina, a ‘

Place, all on Biscayne Bay, and South Shore on Miami Beach.

Recently, Mr. Gleman has participated in a study of the Anmericank

capturing, tagging, and radio tracking individual animals in an
determine the behavior and range of this endangered species. He
taken part in several seagrass inventory studies Metcalf & Eddy
performed in the past year.

Mr. Gleman supervises the biological operations of Metcalf & E
in-house Environmental Laboratory and has also prepared a number
environmental reports.

SSIONAL REGISTRATION
Certified Scuba Diver

SSIONAL AFFILIATIONS
Ecological Society of America

Florida Academy of Sciences
National Auduborn Society
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MARGARET M. AHEARN

HDUCATION

B.S., Biology, 01d Dominion University, Norfolk, Virginia, 19
Environmental Engineering, Post Graduate Studies, University
FPlorida International University, 1979 - current.

BXPERIENCE

Margaret Ahearn has more than three years of experience in bi
research in marine science including field and laboratory bio
chemical oceanography.

As a Project Biologist for Metcalf & Eddy, she has participat
variety of environmental studies. She was involved in seagras
proposed marina facilities & construction, which included ide
of seagrasses, determination of cover density, field surveys
analysis. She has performed field collections and identifica
samples in the benthic and planktonic community structure stu
Eddy has conducted for Florida Power Corporation. Ms. Ahearn
and laboratory experience in water quality and turbidity moni
Biscayne Bay.

Ms. Ahearn has also been involved in a study of the populatio
and behavior of the American Crocodile at the Florida Power &
Point plant in South Dade County. She has assisted in field

of this federally endangered species, including trapping and

telemetry.

Before joining Metcalf & Eddy, Ms. Ahearn was a research assi
the Rosenstiel School of Marine and Atmospheric Sciences of t
of Miami, where her duties included growing and maintaining c
various seawater media; isolation of certain types of algae;
analysis; analysis of herbicide and pesticides; measuring den
velocity and temperature effects on major sea salt components
analysis and compilation of data for computer input.

At the Virginia Institute of Marine Sciences of the College o
Mary, Ms. Ahearn participated in a benthic baseline study of

Atlantic Continential Shelf, where her duties included the id
of benthic organisms; field collecting and sorting of samples
compilation and sediment analysis.

FROFESSIONAL REGISTRATION

N.A.U.I Basic and Sport Diving Certificates
National Audubon Society
Florida Audubn Society
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BARBARA BOHNSACK |

DUCATION 1

B.S., Biology (Chemistry and Geology Minors), University of M afli, 1976
Post Graduate Study, University of Miami, 1981

XPERIENCE

‘
Ms. Bohnsack is experienced in biology and environmental plan ng. Her

experience includes field investigations involving taxonomy, |“iltography,
collection of marine and terrestrial fauna, as well as the prpfiration of

environmental impact studies and assessments.

Ms. Bohnsack has been responsible for field investigations an maxonomic
laboratory analysis for a benthic and planktonic community s mtures study
for Florida Power Corporation at the Crystal River power pla Kacility,
and has recently participated in a number of seagrass invento studies.
She has field experience in water quality and turbidity moni

ing in
Biscayne Bay.

i
K
i

H
As a Project Biologist with Metcalf & Eddy, Ms. Bohnsack is g rfently
involved as principal investigator in a study of the populatipnifbiology
and behavior of the American Crocodile at the Florida Power & Jfght Turkey
Point power plant in south Dade County. The study of this feg
endangered species has involved trapping, tagging and radio t
well as the preparation of proposals and technical reports.

She has also been extensively involved in a variety of envircg
investigations. She has participated in vegetation charactergzption and
mapping for both a transmission corridor study and a site se -Wrion study
for Florida Power & Light Company. In addition, Ms. Bohnsaclky#ps involved
in field investigations, aerial photographic interpretation, g vegetation
mapping for the Florida Power Corporation Piedmont-Sorrento t smission
corridor DRI, and the Marathon and Key West International Airpdrts EIA's

in Monroe County, Florida. Other recent work includes the px ”Lration of

a federal EIS for the South Shore Redevelopment on Miami Bead | Florida

and a DRI for a 692-acre residential subdivision in Cape Corag (il Florida.

Prior to joining Metcalf & Eddy, Ms. Bohnsack was a Research #ristant

h |
|

at the University of Miami School of Medicine, where she was ‘|-1ved in
clinical drug research investigating the relationships betwee "F:rious
mental states and drugs. She has also served as Research Ass i ant in
research of the community structure of coral reef fishes in ¢ W‘Florida
Keys, and research in pollination biology in Costa Rica. She ”;rticipated
in a study that developed gquantitative photographic sampling -w!hniques of

marine benthic communities.
PROFESSIONAL REGISTRATION
Scuba Certification - P.A.D.I.

PROFESSIONAL AFFILIATIONS

Florida Field Biologists
National Audubon Society
International Oceanographic Foundation




ELIZABETH M. K

EPUCATION

B.S., Biology, University of Miami, 1980

EEPERIENCE

As Project Biologist for Metcalf and Eddy, Ms. Frank has partigipated in
field collection, sorting, identification and biomass determingtjon of

organisms, and sediment analysis as part of a benthic and plan ic
community structures study for Florida Power Corporation; grap
preparation for vegetation analysis in a site selection study 58l a major
utility company's proposed power corridor; and in trapping, ta g and
radio tracking American crocodiles for our study of this endangeged

species at Florida Power and Light's Turkey Point plant in Sou ade
County. She has also assisted in preparation of development o gional
impact studies and the master plans for three Dade County marigas, This
included editing, and graphics preparation and analysis.

While working on water quality analysis projects in Metcalf & Rdflv's
laboratory, Ms. Frank has become skilled in the use of selecti ion
electrodes, the oxygen meter, and the turbidimeter. She has ed

with various analytical standards and performed such tests as
ammonias, orthophosphates, bromides, coliforms, oils and greas
She has also performed in situ water quality monitoring. She
field and laboratory experience in water quality and turbidity
monitoring in Biscayne Bay. |

Her field studies at the University of Miami include sampling
identification in marine and terrestrial ecosystems in South Fjjofida.
She became experienced in the use of various core samplers, dr and
otter trawls, and water samplers to test various water paramet .

She was engaged in a special problems field study in Bermuda,
concentrating on mollusk habitat, biology and identification.

HROFESSIONAL REGISTRATION

N.A.U.I. Basic Scuba Diving Certificate




W. NEIL GILLIES

HDUCATION

B.S., Biology, University of Miami, 1973.
Currently enrolled in M.S., Environmental Systems, Florida In

University.

ational

RXPERIENCE |

Mr. Gillies' experience is in biological research, computer p amming,
laboratory analysis, and instruction. He has worked on a num of
environmental assessment studies in south and central Florida;§gprved as
a research associate studying crustacean systematics; and was ||lbroject
biologist involved in design and implementation of improved sqrfing
techniques for bulky trawl and grab samples. ‘

As a Project Biologist for Metcalf & Eddy, Mr. Gillies specia s in

crustacean and zooplankton identification, sorting and field ection.
He has been responsible for invertebrate taxonomy for the Flo Power
Corportation Benthic and Planktonic Community Structures Stu s
participated in a variety field investigations; and has been fnjplved
in routine monitoring of water quality in Biscayne Bay. He hslibeen
instrumental in the experiment design phase of new projects, d in the

statistical analysis of environmental data.

As a Director of Computer Operations, Mr. Gillies' responsibi ies
include management of all computer functions in-house, and de prent
and maintenance of computer programs. He has developed many tistical,
graphics and report programs for the firm.

Mr. Gillies has worked as a consulting crustacean taxonomist njfseveral
studies in the south Florida region. He identified gammaride nlilamphipods
from Florida Bay, decapods and amphipods from a pass on the ufhwest
coast. Prior to joining Metcalf & Eddy, as a Research Associ at a

large university in Miami, he participates in a National Scie
Foundation Grant for the systematics study of the genus Pylo rus, and
helped implement a study of benthic communities in a restore agrass

bed in Biscayne Bay. He has also served as a Research Associgjti for an
environmental consulting firm, as an instructor in marine biojcfy, and as
a technician for a large university. He has considerable expgdience in

the identification of gammaridean amphipods, and a working reg ionship
with several international experts in amphipod taxonomy.

His work includes the Florida Power Corporation Crystal RiverjHpwer Plant
Environmental Study; the Florida Power Corporation Anclote A rage Powelr
Plant Environmental Study of the Impact of Heated Effluent D arge on
Marine Communities; and the Peace River Environmental Study iR |fpunta Gorda,
Florida. He is a certified diver. '

[PROFESSIONAL AFFILIATIONS

Biometric Society
Crustacean Society




WILLIAM ALLEN HI

DUCATION

B.S., Zoology, Arkansas State University, 1976

XPERIENCE

Mr. Hieber's expertise in zoology has been utilized in enviro
studies and research., His responsibilities with Metcalf & Ed
field monitoring and laboratory analysis of chemical and biol
parameters for water quality monitoring programs. Also, Mr,

responsible for the scheduling of personnel for both the chemjk

biological laboratory operations.

He has been involved in a benthic and planktonic community st
study for Florida Power Corporation, and has participated in
seagrass inventory studies for Metcalf and Eddy. He has fiel

and laboratory experience in water quality and turbidity moni

Biscayne Bay. He has assisted in the preparation of Develo
Regional Impact Studies for three Dade County Marinas, and in

monitoring of the American crocodile, including trapping, tag

telemetry, as part of an endangered species study for Flori
Light Company.

Prior to joining Metcalf & Eddy, as a laboratory technician
Everglades National Park in Homestead, Florida, Mr. Hieber w
the collection and analysis of field data for the design and
a marine water quality monitoring system for the park; maint
laboratory and field equipment; and use of computer technol
and storage of historical data.

At the Rosenstiel School of Marine and Atmospheric Science's
Biology and Living Resources he worked with radioactive mate
calcium and carbon uptake in corals, developing expertise in
such instruments as the scintillation counter, oxygen electr
spectrophotometers.

Mr. Hieber also photographed, collected and prepared coral s
different areas of the Bahamas, Jamaica and Venezuela, and g
working knowledge of University vessels used in sample acqui
Caribbean Sea. He worked with the E.P.A. on sewage outfall
of Miami Beach and Hollywood, Florida and assisted in editin
Proceedings of the Third International Symposium on Coral R
Also, Mr. Hieber has had extensive field work in the state o
mainly water quality and wildlife management.

PROFESSIONAL REGISTRATION

Certified Scuba Diver, Arkansas State University, 1973.
Research Diver, University of Miami, 1977.

PROFESSIONAL AFFILIATIONS

International Oceanographic Foundation
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PAMELA KRAUSS

ERUCATION

E]

B.S., Biology (Chemistry Minor), University of Miami, 1974
Post Graduate Studies, Botany, Florida International Universit
M.S., Biological Science, Fla. Atlantic University (Scheduled

PERIENCE

Ms. Krauss has experience in a variety of botanical and ecolog
investigations and research, including water quality and aquat
respiration studies; a benthic and planktonic community struct
rare and endangered species studies and vegetation analysis by
aerial reconnaisance and aerial photography.
includes botanical field trips in the Caribbean.

As a member of the Metcalf & Eddy Environmental Staff, Ms. Kra ‘

participated in a number of environmental studies. Her experi
includes laboratory and field work for a benthic and planktoni
structures study for Florida Power Corporation at the Crystal
site. She has field and laboratory experience in water qualit
turbidity monitoring in Biscayne Bay. She has recently has in
Rare and Endangered Species Study for Florida Power & Light C
entailing an exhaustive field, literature and herbaria review

species in South Florida, and was one of the authors of the pl
She was also involved in a site selection stu

for this study. »
major southern electric utility company which involved the reg
treatment of rare and endangered plants.

Ms. Krauss has been responsible for vegetation identification
characterization for several DRI's including the environmental

related to the Master Plan for Dade County marinas, plant ideny

for the South Shore Redevelopment project on Miami Beach, the

Florida Power Corporation Piedmont-Sorrento transmission corri

central Florida, and the vegetation mapping and characterizati
American Bankers Insurance Group DRI. She was also responsibl
identification for the EIA's for the Key West International an
Airports in Monroe County, Florida and the "Hole-in-the-Donut"
G.A.C. Properties in Collier County, Florida.

While associated with Metcalf & Eddy, Ms., Krauss has researche

field succession project for the National Park Service in the

National Park and has participated in other park services proj

including rare plant species study. She has also been a rese

assistant for Fairchild Tropical Garden and assisted in teachi

field botany for a university and museum in Dade County, Flori

Ms. Krauss had a graduate assistantship under Dr. Daniel Austi

_Department of the Interior grant to study endangered plant sp

South Florida.

HROFESSIONAL AFFILIATION

Ecological Society of America
Florida Academy of Science
Florida Field Biologists
Fairchild Tropical Garden
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STEPHEN P. LANGLEY

UCATION

B.S., Biology, Manhattan College, 1968
M.S., Biological Oceanography, University of Miami, 1974

XPERTENCE

Mr. Langley has experience in biological oceanography, mar inel
environmental impact assessment and toxicology. As a Project

with Metcalf & Eddy, he has conducted a number of environmen
throughout Florida.

His recent studies include several field surveys in Biscayne
biological data for the preparation of Regional Impact State
County marinas at Black Point, Homestead Bayfront Park, and
the development of Claughton Island; and the South Shore Red
project on Miami Beach. He has been responsible for aquatic
characterization at a number of sites in Biscayne Bay and th
in support of marina construction permit applications. He r
completed an analysis of the phytoplankton communities of F1
the Everglades Protection Association and he was involved in
community analysis for the Orange-Levee transmission corrido
participated in the benthic and planktonic community structu
Florida Power Corporation at the site of a nuclear power pla
River, FPlorida in which his primary responsibilities were z
jdentification and sediment analysis. He has extensive fiel
laboratory experience in water quality and turbidity monitor
Biscayne Bay.

Mr. Langley was involved in the Crocodile Study in south Dad |

involving radio-tracking and trapping of crocodiles at Flori
Light's Turkey Point site and recently conducted a literatur
water quality in the Key Largo Coral Reef Marine Sanctuary f
has been involved in the preparation of Development of Regio

Reports for Unit 86 of the G.A.C. Properties residential dev
Cape Coral, Florida and the water quality monitoring programpl

Cocoplum Development in Coral Gables, Florida.

Prior to joining Metcalf & Eddy, Mr. Langley was a research
a private research laboratory in southern Chile where he co
on the benthic ecology and marsh vegetation of an estuary
the Metula oil spill and intertidal mussel populations in t
sector of the Straits of Magellan.

Mr. Langley's experience also includes mar ine photography
as Project Manager with the Ministry of Fisheries of Maurit
organized a mongoose bioassay of ciguatera fish poisoning i
fisheries; and as a Medical Laboratory technician in the U.
Corps where he was responsible for the operation of a briga
laboratory and field unit and the chemistry and histology s
250-bed hospital.

He received a NDEA Graduate Fellowship and has a number of
biological subjects.

PROFESSIONAL REGISTRATIONS

N.A.S.D.S. Diver Certification
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STEVEN E. TRINE

[EDUCATION

B.S. Biology, University of Miami, 1976.
Currently working towards M.S. Degree, Invertebrate zoology,
of Miami

[EXPERIENCE

Mr. Trine is experienced in biological field and laboratory
a research technician involved in the collection of algal, w
invertebrate samples and environmental studies in Central an
Florida.

As a member of Metcalf & Eddy's Environmental staff, Mr. Tri
participated in a number of environmental studies. He has b
in a study for Florida Power Corporation to determine the ef
thermal effluent from a nuclear power plant on benthic and p
organisms, including identification of polychaetes and minor
groups; interpretation of data; and general sorting of sampl
performed literature search and analysis, map preparation an
part of a site selection study for a major southern utility

a field biologist, Mr. Trine has participated in field obser
trapping in a habitat study of the American crocodile. He h
laboratory experience in water quality and turbidity monitor
Bay.

Prior to joining Metcalf & Eddy, as research technician for

Research Corporation, Mr. Trine was responsible for collecti
and benthic samples, and processing of benthic samples for a
Florida development. He has worked at the Rosenstiel School
Atmospheric Sciences, where he was responsible processing an
cultures; collection and preparation of samples on cruises a
collecting trips; laboratory cleanliness and purchasing of s

As part of his M.S. Degree, Mr. Trine is conducting an ecolog

study to identify grazing in South Florida on the alga Bato
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PROFESSIONAL REGISTRATION

YMCA Basic Scuba Diving Certificate



JULIO GARQIf-GOMEZ

[EXPERIENCE

B.S., Colegio Champagnat, Havana, Cuba, 1952

Doctor of Natural Science (Biological and Geological), Univerfigy of
Havana, Havana, Cuba, 1955 |

M.S., University of Miami

[EXPERIENCE

As a Consultant for Metcalf & Eddy, Mr. Garcia-Gomez has bee member of
the Florida Power Corporation Crystal River Community Structygej Study
Quality Control Team, responsible for taxonomic verification f ‘mollusks
and crustaceans. it

Mr. Garcia-Gomez has been responsible for the laboratory pro d8ing of
biological samples to determine species composition, abundangg| ndex,
biomass, and caloric and nitrogen content, and to determine ‘ stomach
contents of fishes and macro-invertebrates. |

He has also assisted in the field collection of biological sdkfiles by
use of nets, dredges, grabs, etc., and has provided assistandgiiin
identification. He is skilled in the use of collecting gear jmi has
extensive knowledge of field sorting techniques. 3

He has extensive knowledge of identification of the marine o isms in
the bay and inshore regions of South Florida and a broad famgiy rity with
the literature pertaining to the identification and systemat il of marine
invertebrates and flora. He is also skilled in laboratory t iques and
in the use of light microscopes and the bomb calorimeter. 1

His professional positions have included Research Assistant the
University of Miami Rosenstiel School of Marine and Atmosphe | Sciences;
Food Technologist for the Atlanta Corporation; and Research ntist with

the Institute of Oceanography of the Academy of Science in H a, Cuba.

He has participated in a number of projects, grants, and pro Hts which
include "Studies of the Effects of Thermal Pollution in Bis Bay and
Card Sound, Florida®, "Ecological Studies of Rookery Bay andFdkahatchee
Bay, Florida", "Ecological Studies off the Coast of Marco IsBamd, Florida"
and "Determination of the Primary Food Sources Utilized by Bgnghic,
Epibenthic, and Cryptic Fauna in a Coastal Lagoon in SoutheagtiliFlorida”.

He has published a number of articles and technical papers. J |

PROFESSIONAL AFFILIATIONS

College of Sugar Chemists (Cuba)
College of Doctors of Science & Philosophy and Letters (Cuba
Cuban Association of Doctors of Science in Exile




JEFFREY §.[{PRINCE
fepbucaTION it
‘
B.A., University of Massachusetts, 1965
Ph.D., Cornell University 1971
EXPERTENCE
pr. Prince is Assistant Professor of Biology at the Universi bf Miami,
in a joint appointment in the Department of Biology, Coral G ps and
Department of Biology and Living Resources, Rosenstiel Schoo Marine
and Atmospheric Science. He is coordinator for the introduc course
for biology majors, lecturer in botany, and director of the ratories.
This course involves over 500 students, 7 biology professorsd ghd 6
graduate teaching assistants. Additionally he is responsibldgl fipbr lectures
and laboratories for a senior/graduate level course in phyco and is
participating lecturer in plant physiology and developmental logy.
Dr. Prince served as member of the Quality Control Review Co j ttee for
Metcalf & Eddy's benthic community structure study at Floridy Mower
Corporation's Crystal River Plant. He was responsible for v@rilfying
taxonomic identification of marine algae by staff biologistsjand for

jdentification of new algal specimens.

His previous experience includes work at Cornell University

Laboratory, where he was at various times, a member of the c
instructing 60 students in all aspects of the marine environ

lecturer and coordinator of Advanced Field Phycology.

As Assistant Professor of Biology at the George Mason Univer

virginia, Dr. Prince was responsible for lectures and labor

a senior level course in plant physiology and a sophomore/J

course in algae/fungi. In addition he was a laboratory instr
introductory course for biology majors.

Dr. Prince was formerly a Post-doctoral Investigator for t

Dr. John H. Ryther at Woods Hole Oceanographic Institution,
Massachusetts, prior to which he was a marine consultant fo
research laboratory in Newport, Rhode Island from 1969-1971.
Dr. Prince has numerous publications. The most recent is:

The ecology of Sargassum pterople
Preliminary results, Journa

Prince, J.S5. 1977.
waters off South Florida:
13 (Supplement): 56.
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LOWELL P OMAS

[EDUCATION

B.S., University of Miami, 1955
M.S., University of Miami, 1959
Ph.D., University of Miami, 1965

[EXPERIENCE
As a Consultant for Metcalf & Eddy, Dr. Thomas has been a memp of
the Florida Power Corporation Crystal River Community Structuldl Study
Quality Control Team, responsible for taxonomic verification Pfil annelids
echinoderms and other phyla. Dr. Thomas also wrote the sectifpnif on
endangered and threatened marine invertebrates for a regionalfj emdangered
spercies study conducted by Metcalf & Eddy. Il
Dr. Thomas has more than 20 years of experience in Zoology Marine
Sciences which includes academic and research positions. Hidg) gbecial
research interests are the systematics of the Ophiuroidea and] fthe
systematics and ecology of marine invertebrates. He is currgpfily a
Professor in the Rosensteil School of Marine and Atmosphere bnces

at the University of Miami.

Early in his career, Dr. Thomas was both a Graduate Assistan 4d a
Research Aide at the University of Miami. He was a Graduate istant

in the Department of Zoology and a Research Aide in the Marinfe((L.aboratory.
He later served as Assistant Curator of Marine Invertebrates the

Institute of Marine Sciences. 1

His positions have also included visiting Curator at the Musqui of
Comparative Zoology of Harvard and the Peabody Museum of Yalg|Wisiting
Lecturer at FPlorida State University; Visiting Scientist for jtf
Organization for Tropical Studies in San Jose, Costa Rica; afdllvisiting
Lecturer for the Sediment-Organism interrelationship Course |[the Bermuda
Biological Laboratory.

Dr. Thomas has numerous publications, the most recent ones igeiude:

»rhe Ophiacanthid genus Amphilimna (Ophimoidea, Enchin j? ata)."
Proc.Biol.Soc.Wash., 88 (14): 127-140, 1975.

"The Systematic Relationships of Ophioplocus, Ophiocera «' and
Ophioceres (Echinodermata, Ophimoidea)” Bull.Mar.Sci., (2), 1975.

"Coral Reefs, Mangroves and Dutch Gin.", Sea Frontiers, ‘(5):
284-293, 1974. ‘

"Biological Results of the University of Miami Deep-Se B editions"
Bull.Mar.Sci., 23(3): 585-599, 1974. ‘

PROFESSIONAL AFFILIATIONS

American Society of Limnology and Oceanography

Marine Biological Association of the United Kingdom
International Oceanographic Foundation ‘W
South-East Estuarine Research Society M
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REPRESENTATIVE EXPERIENCE IN !
BENTHIC STUDIES AND PROJECTS ASSOCIATED WITH BISCAYNE B

Ky WEST INTERNATIONAL AIRPORT ENVIRONMENTAL IMPACT ASSESSMENT REP
KEY WEST, FLORIDA

tcalf & Eddy is providing the services required by Monroe County

X

vironmental Impact Assessment Reports for proposed airport improfepents
Key West International Aiport. The professional gervices incluffell
ventories of vegetation, wildlife, rare and endangered species, Jnalysis of
ir quality, noise, socioeconomic impacts, water quality and the ibility
alternatives. Benthic and seagrass surveys were conducted in mite salt
ds. Laboratory services included taxonomic identification of fthos.

THON AIRPORT ENVIRONMENTAL IMPACT ASSESSMENT REPORT, MARATHON 8 LORIDA
etcalf & Eddy is providing services to Monroe County for Environ 1 Impact
gsessment Reports for proposed improvements at Marathon Aiport. services
nclude inventories of vegetation, wildlife, rare and endangered ies,
nalysis of air quality, noise, gsocioeconomic impacts, water qualftyl and the
easibility of alternatives. Benthic and seagrass surveys were gucted in

-site tidal lagoons. Laboratory services included taxonomic idgnfification
f benthos. ;
1
TIONAL WEATHER SERVICE BUILDING, KEY WEST, FLORIDA ‘ ‘3
‘
etcalf & EAdy prepared an environmental assessment report for t libroposed
acility. Professional services included inventories of vegetati wildlife,
rare and endangered species, as well as water quality analyses. mthic and
seagrass surveys were conducted in on-site salt ponds. Laboratorly |ervices
included taxonomic identification of benthos. i
ENVIRONMENTAL ASSESSMENT FOR COCOPLUM DEVELOPMENT, CORAL GABLES DRIDA
An environmental assessment was made of the Cocoplum residential lopment
in Coral Gables, Florida. This site was among the last large un loped
tracts of land fronting on Biscayne Bay in Dade County. Many t § of
ly solved during this profefit; most

problems were encountered and effective

related to waterways, preservation of the remaining red mangrovejl

tree growth along the bayfront,
discharge into adjacent waterways.

and disposal of stormwater runoff [ithout



MPREHENSIVE BASELINE FIELD INVESTIGATION OF PROPOSED FLORIDA PO
LEAR POWER PLANT SITE, DADE COUNTY, FLORIDA

tcalf & Eddy has completed a comprehensive baseline field invest

sess the impact on terrestrial and aquatic ecosystems resulting

nstruction of a proposed nuclear power plant.
d aquatic biology were inventoried. Impact assessments of cons
ration, including anticipated impact from mechanical draft coo

re performed.

itial work involved preparation of a detailed work program repo
xecution of a monthly monitoring program for the 2500-acre study
nformation obtained from over twelve months of field and laborat
nvestigations was used to prepare an environmental report to the

egulatory Commission.

cope of services i{ncluded bimonthly Ponar dredge samples, fish s
acrophyte inventories in southern Biscayne Bay. Taxonomic ident
nalysis were performed in the laboratory.
dentified to species.

LANNING AND ENVIRONMENTAL STUDIESbFOR DADE COUNTY MARINAS & RELA :

ACILITIES, DADE COUNTY, FLORIDA

he firm has recently completed a system and hurricane plan study
ecreational boating facilities in Dade County. This project in
orecasting demand, identifying alternatives of development, ana
lternatives, recommending a development plan and projected faci
equirements. In addition, detailed site master planning has ta
omestead Bayfront Park, Black Point Park and Chapman Field. Th
lanning calls for the dredging of three major marinas, with new
parking, recreation and eating facilities. Development of Regio
gtudies are being prepared by Metcalf & Eddy with emphasis on se
environmental considerations. merrestrial and marine benthic ha
been studied. Biological communities were sampled for community

and abundance.

Of prime importance are the sensitive ecological aspects of the
sites. Thus, the integration of natural and man-made facilities
compatible manner is the number one consideration in the master
process. Also included are boundary surveys, topographical surv
adjacent to the three marina sites and preparing Dredge and Fill

applications.

All aspects of te

Mollusks and crustaceg
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tcalf & Eddy was the prime contractor to the Miami Beach Redevel
nt Agency for the preparation of a Development of Regional Impac
e proposed 225-acre South Shore Redevelopment Project, which inch

ventories of vegetation and wildlife in the project area. The £
ovided testimony at all public hearings before the South Florida
anning Council, City of Miami Beach, and Dade County. Metcalf &

Report on
ed

| also
igional
ldy also

i

epared the federal Environmental Impact Statement for this proje

unique feature of this project is an extensive waterway system

dredged from the presently urbanized area. This canal system

d is being guided through the permitting process by Metcalf & E
rm performed a hydrographic study for the canal system, and pro
pliance monitoring for the marina during construction.

tcalf & E4dy also conducted a Complex Air Source Study for this

ervices included field monitoring of ambient air quality, mathem
eling to predict future air quality resulting from constructio
th Shore Project, and preparation of the permit application an

aditional services involved attendance at public hearings.

EVELOPMENT OF REGIONAL IMPACT FOR CLAUGHTON ISLAND, DADE COUNTY,

1]
th will
||designed
it The

4

npiect.
ral

it the
hibits.

RIDA

etcalf & Eddy was part of a team selected to prepare a Developme
egional Impact Study for the development of Claughton Island loc
iscayne Bay near the mouth of the Miami River. This 44-acre isl
nnected to the mainland via a four-lane divided bridge. Metcal
esponsibilities included the overall coordination of the project
resentations at public hearings, and the preparation of those s
e DRI related to impacts on the environmental and public facili

egion.

dditional work has included master planning, permitting, design
onstruction of a marina to serve approximately 90 boats, and a
urce monitoring and assessment study.

in
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DRVELOPMENT OF REGIONAL IMPACT FOR FISHER ISLAND, DADE COUNTY, FLO

The firm was engaged to prepare
the South Florida Regional Planning Council and to prepare initial

fhasibility studies to develop ¥isher Island, a 225-acre island in
Bpy. A particular problem encountered in the planning involved th
feasible modes of accessibility connecting the island with the

1k was determined that the most economically feasible and least eng:

ntally disruptive solution to this problem was the use of hoverm
tercraft.

a Development of Regional Impact R :
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FLPRIDA POWER CORPORATION ENVIRONMENTAL TECHNICAL SPECIFICATION ST

CIFRUS COUNTY, FLORIDA

calf & Eddy conducted a four year benthic and planktonic commun i gyiif

ucture study as a part of the environmental technical specificatjon studies
FEC's Crystal River Nuclear Power Plant. Five types of benthic iples

an area impacted by the thermal effluent were compared with ¢ iiol

les out of range of the thermal plume. M

ese included benthic core samples, venturi suction samples, seag
itoring, algal and seagrass harvesting, and oyster reef samples.] [Bpecies

jdentifications are carried out along with biomass and diversities [pa culated
£&r all crustaceans, mollusks, polychaetes, echinoderms, algae and Bcular
pjants. Plume and control samples of zooplankton were also taken j ‘

asonal (quarterly) basis. Taxonomic composition, abundance and ikl
blomass were determined on a semiannual basis. The information ob hed was

mpared with data from a two and one-half year baseline study to jess the
pact on the environment by the 800 MW nuclear power generating b,

MPREHENSIVE CANAL SYSTEM ANALYSIS, PUNTA GORDA ISLES, FLORIDA

tcalf & Eddy conducted a comprehensive water quality survey to a s@ss the
ysical, chemical and biological aspects of the Punta Gorda Islesfcnal
stem, its environs, and Charlotte Harbor. This work involved a Jombination
field measurements and mathematical computer modeling. A wide fajtiety of
emical and biological parameters were measured and analysed for ampal and
rbor waters. The dynamic behavior of the canals was simulated ugh
lication of hydraulic and hydrodynamic models. The coefficien mtes for
e models were determined in the field through dye studies and o

atablished methods. With the measured data, the models were verified and
ubsequently used to ascertain the effects of pollutants on the ¢ . and

arbor water quality.

TER OUALITY ANALYSIS, FLORIDA BAY

n October 1980, Metcalf & Eddy conducted a survey of water chemi py and
lanktonic community structure in Florida Bay for the Everglades ftection
sociation. The results revealed that geveral areas of the Bay re fishing
as noticeably deteriorated during the past several years exhibitfuflique
ssemblages of planktonic organisms, low abundance, and elevated §allinity.




ther chemical parameters showed no significant differences. The :m;ults
upport the hypothesis that restricted circulation in central Flogiga Bay may

contributing to the decline in the local sport fishery.

TOLOGICAL AND CHEMICAL STUDIES, TAMPA, FLORIDA

etcalf & Eddy recently designed a series of experiments for a 20 rtudy of
he effects of stormwater runoff on the biota of the Hillsborough Rilver and

ampa Reservior. The experimental design consists of three compo ~w a
aboratory bioassay, a field bioassay and a benthic survey. Care .ﬂ selection
£ stations will allow statistical control of receiving water sal Mty,
djacent land use and discharge rates. The field studies will reffefll effects

f proximity to outfalls and ambient pollution levels in the recefjviing waters,

hile laboratory bioassays will focus on effects due to the chemila
mposition of the runoff itself.

DROGRAPHIC AND BIOLOGICAL STUDY, MIAMI BEACH, FLORIDA

etcalf & Eddy conducted an evaluation of an existing deteriorate

he Miami Beach Yacht Corporation. The initial work involved a b TWogical and
ydrographic survey to assess existing conditions. Additional woRkll involved

he preparation of coastal construction permits from the City of |‘mi Beach,
he Florida Department of Environmental Regulation and the U.S. !d Corps of
ngineers. Metcalf & Eddy also provided assistance with public ”Vings before

hese agencies.

RICKELL KEY ON CLAUGHTON ISLAND, DADE COUNTY, FLORIDA

iplications
fuired to
it will
ce

etcalf & Eddy prepared the conceptual master plan, prepared the
for coastal construction permits, and prepared the applications g
btain agency approval for the Brickell Key Marina. When completfed
have 95 boat slips. Additional services included a complex air gpbur

onitoring and assessment study, attendance at public hearings a i\]he
preparation of construction documents for the approved facility -fﬁ:owing the
issuance of the coastal construction permits. Seagrass surveys .\w?benthic
analysis were performed on this site. itk
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BRICKELL PLACE MARINA, DADE COUNTY, FLORIDA

Mefcalf & EAdy prepared the conceptual master plan, obtained coasta
struction permits,

poration.
will have a total of 99 boat slips when completed. The permitt

juded the preparation of applications to the City of Miami, Dade
rida Department of Environmental Regulation and the U.S. Army Co
ineers. Additional services included agency coordination during
endance at public hearings, and benthic and seagrass surveys and

ntification.

e QOO0

and prepared the construction documents for tRe

ansion of the Brickell Place Marina by the American Design and DK
This marina is located on Biscayne Bay in Miami at Bri

Phase II
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TO: "All FPC Personnel

FROM: Jon Gleman
PROJ: FPC Benthic Study NO. 9425

SUBJ: Review of FPC Procedures Manual

Please review the following procedures manual and jndicate that
you understand the information contained within by linitialing

and dating this sheet next to your name. I

Thanks. |

Margaret Ahearn Y24 £/21/50 |
Barbara Bohnsack (Hpf) §[t3|¢o° |
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Steve Trine A T AR TLTY

Nancy Urban =~ MWD S(&Kéo /5
. |

Andrew Wohl F{”M 8’/:.1/"

Pam Krauss
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3.

LABORATORY PROCEDURES

The following is a summary of laboratory procedur

jeach type of sample taken for the Florida Power Corpo

[enthic Community Structure Study at Crystal River, F

iand biomass determinations are given for Bottom Cores

lventuris, Oyster Reefs, Benthic Macrophytes and Zoopl

General Procedures

When samples arrive in the lab, a checklist of al

types and sample numbers is prepared. These samp ;H

lnstructions for sample preparation, sorting, identif f

checked and the 1list signed when sorted and ready

taxonomic identification.

All new taxa are put aside and recorded on the vo

species list so that appropriate members of the Q

Control Review Committee (QCRC) can verify the

identifications. One station from bottom cores,

macroalgae and seagrasses is also put aside. All

member. QOCRC members acknowledge these verifica

signing the Quality Assurance/Quality Control (Q

A lab log is kept, recording what activities are

performed on a daily basis.
b

her

?zity

wzturis,

dfkganisms

in the sample are to be verified by the appropriag §QCRC
VI

ans by

log.

“ng




Bottom Core Samples it

There are fivé replicate samples taken at each ben yfc

| eparately in the lab. 4l
1
‘ 1. Wash each bottom core sample thoroughly in tapwater

Eampling station in the field. Replicate samples are plyzed

through 2mm and 0.5mm sieves coupled togethe |2mm

sieve on top) until most of the less than 0.5 Isilt

has been washed out. Washing results in "coa eg" and

"fine" fractions.

2. Sort each fraction under a dissecting microsdoge into
six major categories: worms (including anne -{s,
nemerteans, sipunculids and nematodes), gastaoﬁods,
bivalves, amphineurids, crustaceans, and oth-<j.
Place each of these groups from both fractiofs in

separate labeled jars containing 40% isoprop !alcohol.

3. Count and identify polychaetes, mollusks and

crustaceans to species, if possible; otherwi

identify to family or other major classifica
Table 1). Identify chordates and worms othe
polychaetes to class if possible; iaentify ajlll other

groups to phylum. 1ID's should be documented dh blue

2.




Taple 1. Level of Taxonomic 1dentification and Biomass Determinati |

SPECIES

g
(o]
[
%
[ ]
\s
193

PHYLUM c

|

0]igochaeta
adchiannelida

000
o X

>

B
o
1
OOO?‘OOOOO O O %X
»”
®x % se ¢ D¢ 5 X XX

o
2
o
3
o
]
»

9
[ ]
®
o
5
00
2 %

ox

o]
e

platyhelminthes ox
Aschelminthes oxX
Nenertinea )4
sipuncula ox
Chaetognatha
gchinodermata ox
Ascidiacea

Osteichthyes

oxX
oX

NOTE: Zooplankton picmass is the combined weight of plankton & b

\

Identifications are variable insofar as grouping are concerned :
gooplankton data sheet.

X = taxonomic identification ‘
0 = bicmass determination h




‘peagrass and Algae
SPECIES

FAMILY

pIVISION ~ CLASS ~ ORDER

Iahodophyta

Chlorophyta o
Phaeophy ta o
Spermatophy ta

0).4




" date of collection and analysis, and signature H§
analyst. Note major classification, specific A
classification, and number of individuals. Plage|
jdentified nemerteans, nematodes, and annelids
any) in separate labeled jars. All crustace&ns%r
placed in one labeled jar. For other groups:

by phylum into separate jars except for chorda
mollusks, which are separated by class. All ja

should contain 40% isopropyl alcohol.

Venturi Samples

One Venturi sample is taken at each benthic sampling i

stlation in the field.

1. Wash each Ventdri sample thoroughly in tap wate

through a 3.2mm sieve until most of the finer mp

has been washed out.

2. Place each washed iample in a large glass tray i
sort into six major categories: worms (includ

annelids, nemerteans, nematodes), gastropods,

bivalves, amphineurids, crustaceans, and other § Any

group in labeled jars containing 40% isopropyl I»c:ol'n:»l.

?sieve

ted

organism that would obviously go through a 3.2

‘{s mot included in the analysis. Place each s

3.

\




3, Count and jdentify polychaetes, mollusks, and

crustaceans to species, if possible; otherwise

jdentify to family or other major classificat‘;‘

phylum. jD's

1dentify all other groups to class or

ghould be documented on blue Venturi raw data gheets;

include sample number, date of collection and

analysis, and signature of analyst. Note majp?

”ber of

classification, specific 61assi£ication, and
ftodes,

individuals. place identified nemer teans, ne€

oligochaetes and polychaetes (if any) in sep3 ite

labeled jars. All crustaceans are included one

||m into

separate jabeled jars except for chordates agg

labeled jat. For other groups: place by ph

mollusks, which are separated by class. Alljlprs
ghould contain 40% isopropyl alcohol.
Oyster Reefs
There are two samples taken at each Oyster Reef § gtion in
the field. These are analyzed separately.
1. wash each Oyster Reef sample thoroughly in UG water
flaterial

through a 2mm sieve until most of the finer

has been washed out.




2. Place each washed sample in a large glass trayj [l Open

and remove meat from each adult Crassostrea vi dinica

(®adults" are distinguished from "gpats" by 8 :|

lengths greater than 2 cm). Place meat from_~~[lt C.
il
lalve

virginica in one labeled jar and measure righ ;;
(top shell) to the nearest millimeter. RecCoOr« un the
back of blue Oyster Reef raw data sheets. 1In 1de
also the sample number, date of collection an
analysis, signature of analyst, major and spe gzic
classificati n of all oysters found and numbef Lf
individuals. Place meat and right valve of C
virginica spats in one labeled jar. Include ﬂ;ht
valve and meat from O. equestris in a labele-Lat with
all bivalves other than C. virginica. No sh:'length
measurements are taken of oyster spats, but i;e

numbers of individuals on blue raw data sheet

other organisms found into four major categoflips:
amphineurids, bivalves other than C. vit-ini~@|
gastropods and crustaceans. Barnacles and H !fe

(Amphipoda) are counted during sorting. Pregemnce and

ace all

relative abundance of insects are recorded. ]

gorted groups in jars containing 40% isoprop ‘ialcohol.

3. Count and identify amphineurids, bivalves, -varopods,
. and crustaceans to species, if possible; ot :i ise,

identify to family or other major classificarfon.

Document ID's on the oyster reef raw data shegts;

5.




include signatures of all analysts jnvolved. g{ace

identified amphineurids,

bivalves, gastropod

crustaceans in separate jars. All jars shoull|lcontain

40% isopropyl alcohol.

Benthic Macrophyte samples

e taken at each Benthig flants

Three replicate samples ar

sampling station in the field. Replicate gsamples are€ #nalyzed

separately in the lab.

1. wash each Benthic Macrophyte sample thoroug ff in tap

water through a 2mm sieve until most of the ik ner

alin

save the for

material has been washed out.

solution.

eagrass

2. sort each sample in a large glass tray intq #

and macroalgae fractions. Sort and separatzlwacroalgae

by division (Chlorophyta, Rhodophyta, Phaedqpjyta) .

3. 1dentify seagrasses to species. 1In each s fble, 50

) of each seagrass spegies are

jeaves (if available

measured to the nearest millimeter from the stipe to

Document ID's and ¥ be

the end of the blade.
measurements on blue Seagrass raw data sh:;fs; include
sample number, date of collection and analy#is, and

1f no seagrasses aj€ found,

signature of analyst.




jndicate on a Seagrass raw data sheet the samp al

place identjffied

Vnumber and "No Seagrass present.”

grasses in geparate labelled jars by species. nhrs
ghould contain the original formalin solution
4. 1dentify macroalgae to genus. pocument ID'S blue
Macroalgae raw data sheets; include sample nugber,
date of collection and analysis, and signatur ;f
analyst. 1f no macroalgae is found, indicateggn a
Macroalgae raw data sheet the sample number »”'No
i
¢

Macroalgae present.” place identified macroa jae in

gseparate labelled jars by divisions (Rhodoph I-,

Chlorophyta, Phaeophyta). Jars should contafmjthe

original formalin solution.




:Enturi Oyster Reef Seagrass and Macroalgae samples.

KBentification, organisms are divided for weighing as

Biomass Determinations For Bottom Core, Venturi, Oyst d‘Reef

Oyster Reefs

Mollusks: bivalves (other than Crassostrea vigg nica),

And Benthic Macrophyte Samples

Wet weights and dry weights are recorded for Botto -re,
fter

lows.

Venturis and Bottom Cores
Worms: polychaetes, oligochaetes, nemertea
nematodes and sipunculids
Mollusks: bivalves, gastropods and amphineurif
Crustaceans: all weighed together
Other groups: divided by phylum except for c ldates,
.which are divided by class
Benthic Macrophytes
Seagrass: divided by species

Macroalgae: Rhodophyta, Chlorophyta, Phaeoph

gastropods, amphineurids, adult Cras strea

virginica meat, and Crassostrea virg !Lica

spats (meat plus top shell)
Crustaceans and insects are not weighed.
8.




Wet weights for oysters and spats are usually done
driple beam balance since the biomass is generally lar
leights are done on the Mettler. The Mettler is used

; 3 dry weight biomass determinations for all other oy

groups.

A. Wet Weights: C. virginica adults and spats; Benth

Macrophytes

Materials needed include triple beam balance, shee

ewspaper, forceps, porcelain evaporating dishes and b

ata sheets. Pour out excess preservative from a samp
then pour remaining preservative and plants or oyster

nto sheets of newspaper; pat dry. Obtain a tare weig

heets to dish and obtain sample plus container weight

ccordingly (e.g: 2CB Oysters; 1DA Phaeophyta) and se
dult oyster meat samples are then oven-dried at 90°c

ours. Spats and Benthic Macrophytes are oven-dried a
for 24 hours. Collect all blue raw data sheets for sa

laced in the oven and note on an attached paper tag t

‘te to be removed. Place these data sheets in the fil

labeled "In Oven.”

orcelain evaporating dish. Transfer sample from newsjy
hese values on the back of the appropriate blue raw d:

nd calculate wet weight to two decimal places. This 1

then is transferred to the front of the data sheet. Lz

nd time samples went in the oven and the date and time

ol

ir reef
l raw

Jar,

wet

of

geat out

of a

.,,

?Wtite




Bl wet Weights: All other groups

The Mettler H10 balance is used for all wet and dr

domass determinations for Bottom Core, Venturi, and Oy

eef Samples other than C. virginica adults and spats,
arge amounts of Benthic Plants. Just prior to using
alance, make sure it is zeroed. Materials needed inc
;aper towels, forceps, a strainer, aluminum weigh~-boats
:lue raw data sheets, Write the sample type and numbe
C Venturi Mollusks; 2DA Core Crustaceans) on a paper abel.
dbtain a tare weight. Pour the sample and alcohol intg |he

trainer; empty the sample from the screen onto paper ]'els.

§pread sample out and pat dry. Place sample on alumin l

eigh-boat and obtain sample plus container weight. T 18

be done as quickly as possible after patting dry to rejd

bxcess alcohol, as the sample continues to lose weight

fapidly. Write these values on the back of the apptOpi‘Fte

biue raw data sheet and calculate wet weight to three '"1ma1

blaces. Transfer this value to front of data sheet. ”-1cate
< x 10'39 when applicable. When a group of samples ha‘-en

et-weighed, they are placed in the oven and dried at J0

kor 24 hours. Collect all blue raw data sheets from spi

blaced in the oven and note on an attached paper tag -”date
nd time samples went in the oven and the date and timpjithey ’
re to be removed. Place these data sheets in the filp(|drawer

lfolder labeled "In Oven."

10.




Cc. Dry Weights

After a group of samples has been oven-dried for 4| hours,

ssicator located f?jacent

transfer rapidly to the de
at the dr @ samples

| remove and
1 to the Mettler balance. It is imgortant th
re as possible prior to weighing.

absorb as l1ittle moistu
fept when

g

Accordingly, keep the door of the dessicator closed

g a sample and‘make sure th
1 active (bright blue in color).
essicant inside the Mettler balpnce at
hLOts

e dessicant in thejppttom

removin
Place small

tray is stil

peaker of indicator 4

jeast 15 minutes before weighing begins and keep the

closed between weighings. Return the beaker of des-iJant to

n when the Mettler ijs not in use. NO amh

the 100° ove
weighing is to pe done if the air conditioner has ngt been

operating on 2 continuous basis.

Obtain a container plus sample weight and indicate flic value
sheet Calculate

e appropriate blue raw data
indicate <1 x 1( lg if

on the back of th

dry weight to four decimal places;

necessary. Transfer this value to front of data siept.

of all dry-weighed samples and their oven- il ed

Dispose

containers.

11.




zooplankton samples

Two replicate plankton tows are taken at the suj jce and at
mid-depth at each station per day. samples are tak day and

night for two consecutive days for a total of 16 sajk

each station. Replicates are analyzed separately.

1. Prepare aliqﬁots of zooplankton samples us |g the

Langford Plankton Sub-sampler. Aliquot sipg ranges

from 1/2 to 1/512. First, 2 1/2 aliquot itaken and

saved for biomass determination. Second, fthe other

1/2 aliquot is subsampled further as nece Jlry,
depending upon on the amount of phytoplan l-n and
relative density of zooplankton organismé “ Mix the
sample thoroughly. Pour sample into Pla on
Sub-sampler (méke sure plug is inserted hottom).
Insert center core of subsampler part wa Swirl
sample again. While contents are swirligkgli push

center core to bottom of sub-sampler wit

segment positioned over the drain hole. ‘
sub-sampler over a collecting dish and r Lve drain
plug; allow subsample to drain out. Ring¢ down
emptied segment. Reinsert plug. Pour --Jance of
:ﬂ jar and

sample from sub-sampler back into origi

save. Repeat procedure with sub-sample »F many times

as necessary in order to achieve desireq |1iquot size.

12.




g

2. Count and identify zooplankton under a dissec
microscope. Record IDs on b1ue’200p1ankton r@vll data
gheets; include sample number, date of collecfipn and
analysis, and signature of analyst. Note méj1
classification, specific classification, and j‘jber of
{ndividuals, Pour identified gub-sample bac iﬂﬁto jar
containing the remainder of the original 1/2 n1li quot

from which éhe 1D subsample was taken.

Biomass pDetermination for zooplankton Samp1e~]3

A. Wet Weights

Use 1/2 aliguot of sample previously set aside fo }i
determination. 1If necessary, this may be subdivided'ia-
before filtration and weighing procedures. Cover thej?

tray with aluminum foil. Tare a standard size milli-§ » filter
(47mm dia. Metricel GA-1, pore size 5u), which has el in the
dessicator overnight, on the Mettler H10 balance. R-;mid this
tare weight on back of blue data sheet. Place filte.ln the

guchner funnel, add s0oml of distilled water and folld
full suction until excess water is removed. Wait 5 gegonds, ‘
bleed system, then remove filter. Tare wet filter, l
weight on back of blue data sheet, and replace in fu |1.
Filter aliquot of sample. Shut down suction after ejgess water
|

follow with full gsuction until excess water is removjd

igs removed, bleed system, flood with 50ml distilled er,

and

bleed system.

13.




[lood with 50ml distilled water and apply suction unti  [lexcess

ater is removed again. Wait five seconds, bleed sys-Qv
remove filter, and immediately obtain wet weight of s
filter on the Mettler. Calculate wet weight and recofd
front of appropriate blue raw data sheet. Place each ?:
the oven on a larger labeled filter paper; zooplanktoj g

are then oven-dried at 60°C for 24 hours.

B. Dry Weights

After a group of samples has been oven-dried for hours,
remove and transfer rapidly to the dessicator. 1It is u portant
that the dried samples absorb as little ﬁoisture as -»"uible
prior to weighing. Accordingly, keep the door of th;‘
dessicator closed exceﬁt when removing a sample and ufwb sure
the dessicant in the bottom tray is still active (br -Tt blue
in color). Place a small beaker of indicator dessica l inside
the Mettler balance at least 15 minutes before weighi ” begins
and keep the door closed between weighings. Return "“ beaker

of dessicant to the 100° oven when the Mettler is no hn
use. No dry weighing is to be done if the air condigipner has

not been operating on a continuous basis.

Remove oven-dried sample and filter paper from a 1 icator;
obtain sample weight. Calculate dry weight to four 1|ima1

places and record on front of appropriate blue raw dgts sheet.

pispose of all oven-dried samples.
14.
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'

DATA TRANSFER PROCEDURES

The following is a summary of data transfer proc i res for

‘ Florida
1

each type of sample analyzed in the laboratory for

Power Corporation Benthic Community Structure Study Crystal

River, Florida. Sample data gsheets and instructiong gor

iS,

and Zooplankton. All blue data sheets should be ch:i»ed for
ﬂiould then

initial the sheet in the lower lefthand corner. LaNokatory

calculations and data transfer are included for Vent

Bottom Cores, Oyster Reefs, Seagrasses, Macroalgae, d1als,

completeness and correct calculations. The checker

g5l to white

"be done

sample data are transferred from blue raw data shee
final data sheets, with the exception of.Radials (a
transferred directly from field notebook). This mu
thoroughly and accurately. All new species, once Vv i fied by

the Quality Control Review Committee, are written i ith the

correct species code (see Appendix 1) on the approp ate final

data sheet. A list is maintained of all new specieg|lland their

computer codes.

pata transfer is not complete until all analyst

signatures are obtained and a final data check com:i"ted by

someone other than the person who transferred the dafta. Final

data sheets are then assumed to be complete if the checker's

initials are included in the lower left corner of l”ry sheet.

15.




On w

Three photocopies are made of every data sheet.

complete copy of final data sheets is sent to Florigi

power Corporation. A second copy of the final data?

gsheets is placed in the Technical Manager's file a

the third is maintained in the Connell Laboratory.

The raw data sheets and original final data sheets afle

filed in the project file. All field log entries
should be reviewed {mmediately following each
quarterly field trip and checked for completeness
correct calculations. The checker should then inififal
the page in the jower lefthand corner. |

venturis and Bottom Cores

From the field book, transfer the date and time of

sample collection, D.O., temperature, salinity and

cloud cover to page 1 of the appropriate final datp

gsheets. Fill in the quarter, station number and

collector (see sample data sheets, Appendix 2).

carets in place of decimal points.

R. From the blue raw data sheet, transfer the number Hh

individuals of each species found to the spaces

provided on the final data sheet. Transfer wet

\

weights (to three places) and dry weights (to folr

places) for each group presept. ‘ |

3., Write analysts' {nitials on lines provided for e “

group. The analyst (s) must then sign his or herj¥ 11

name. For final data check, make sure data was

_
. ’
o
3 K
N
ve
L]

16.







4.

3.

s on the lines provid 1 The

Write analysts' initial

or herrfull nage For

yst(s) must then sign his
transfe w‘d

anal

final déta check, make sure data was

ue raw data sheets to finalll sheets.

correctly from bl

This must be done by som
Following final data

eone othér than the jpgrson who

transferred the data. check, the

jower left corner of every data sheet must

initialed by the checker.

Seagrass

From the field book, transfer the date of demple

collection to final Seagrass data sheets. Fill in the

sample

quarter, gtation number, and collector (se

data sheet, Appendix 2).

transfer wey eights (to

From the blue raw data sheet,

d dry weights (to four pla is) for all

three places) an

species. Indicate the number of seagrass hj ades

measured for each species.

Calculate mean blade length standard devipfpon, and

standard error for each gpecies. Use a chliculator

Save all tapes Record mean

dvided on

with print-out capacity.

length and standard error in the spaces

a sheets; record 8 afdard
Bata sheets.

the final Seagrass dat

deviation under »"Remarks” on the blue ra

18.




3. Write analyst's ini

st's initials on the line proviw{h. The

write analy
aiee. For

analyst(s) must then sign his or her full

e sure data was transfipfired

ginal data check, mak
correctly from blue raw data sheets to find sheets.

st be done by someoﬁe othe per son who

This mu ¢ than th

transferred the data. Following_final dath [[check, the

jower left corner of every data sheet musty

initialed by the checker.

Macroalgae

fer the date of ghmple

From the field book, trans -
p ” Fill in

collection to final Macroalgae data shee
the quarter, station number and collecto itsee sample

data sheet Appendix 2).

1 data sheq¥ with an "X"

indicate algae present on fina

in the appropriate spaces. rTransfer wet ;‘ights (to

three places if weighed on Mettler, to -” places if

weighed on triple beam palance) and dry idights (to
" each

four places) from blue raw data sheets I

division.

tials on the line Pr 1 ded. The

analyst (s) must then sign his or her £ name. For

final data check, make sure data was trhfisferred

19.




person who transferred the data.

correctly from the blue raw data sheets to ” al

gheets. This must be done by someone otherf] than the

Following winal data

check, the lower left corner of every data.{weet must

be initialed by the checker.

Seagrass Radials

From the field book, transfer the date the *-dials

were done to Radial final data sheets. Fi 1‘in the

guarter, station number, and collector (se§ lsample

data sheet, Appendix 2).

All Radial data are transferredlfrom the f3¢ld book

directly to Radial final data sheets. Alllflive

replicates for each station are included gnjione

3" ent cover
i

s species

sheet. Indicate for each replicate the pe

and condition (good or poor) of each seagr
found. For example, eighty percent Halod !E, good

growth, is entered as "080G" on the line --ﬁresponding

to Halodule for the appropriate replicate{ | Indicate

bottom type and the presence of any macrog§ligae by

genus under wremarks"; specifying replicaje is not

necessary.

20.




3. No analyst signature is required. Data arpjichecked

against field logs for completeness; data ﬁJeets are

then initialed by the checker in the lowenf

zooplankton

1. rransfer from the field book the date and % me the

plankton tow was taken, D.O., temperature ﬁ_alinity,

cloud cover and the flowmeter readings (" "
net; “control® = outside net) to zooplank‘m final

data sheets (see sample data gsheets). U arets

instead of decimal points. From the blu-i'-oplankton
|

raw data sheet, transfer the aliQuot siz:md the

number of individuals per aliquot of each) maxa (see

sample sheets, Appendix 2). Fill in the Qiflarter,
station number and collector. 1
1

2. Calculate the factor to convert number of 3rganisms
per aliguot to number of organisms per M] by the

following formula: |

feft corner.

ak” = inside

drrection factor)

. linverse of aliguot aliquot
conversion factor (0.00527) (Elowmeter feading)

Appendix 3) are derived fro

exclusively in this project

21.

where: (1) the aliquot correction fact@us (listed in

alibration

of the Langford Plankton Sup sampler used



%
i |
(2) 0.00527 is a constant used to W>termine

volume filtered in cubic metefs when the

flowmeter (Generél Oceanics DRgital
Flowmeter Model 2030) is pos,“oned in
the mouth of a half-meter-di-j:ter

plankton net;

reading is thejq fference

and (3) the flowmeter
in flowmeter counts from theflbpginning to
the end of a plankton tow ta%a from the
flowmeter positioned inside }«‘ net mouth

EXAMPLE

flowmeter reading (inside net) = 1761

aliquot = 1/128

No. of Acartia tonsa per aliquot = 110

conversion factor: —T%%%%%%%ﬁ%%%%y—— = 16,3302
W factor)

number per m3 = (number per aliquot)(conversi

= 1796

3, Calculate relative % clogging

I ' -7, "C'.
gter readings) (T
Weter reading

. difference in flo
Relative & clogging = Sutside net 'i

where: the difference in flowmeter rdafdings is the

difference in total counts be en the

22.




inside flowmeter (flowmeter positiopep

and the outspf

mouth of plankton net)

flowmeter (flowmeter attached tor

ers e

if]¢

without net); these two flowmet

eously (Note:

inside negy

streamed simultan
fil owmeter

net flowmeter reading

, assume difference = 0)

reading

n wet and dry weight

4. calculate total plankto

t = (weight of aliquot)(inverse ol i

total weigh
jon ffjactor)

aliquot)(aliquot correct

EXAMPLE ,
ght of aliquot = 2.461 aliquot = 4l \///

net wei
#6!
t -.(2.ﬁ44)(4)(1.075) = 11.356

total weigh

5. Ccalculate dry weight per M3:
. 3 total dry whipht
ary weight per M = [6.00527) (Elovwmet i reading)
EXAMPLE
total dry weight = 0.8954
flowmeter reading (inside net) = 17
ary weight per M3 = (0.%6%923?(176 l = 0.0892
§c in field

d flowmeter readings (check ar i thmg¢

aliquot size,
and § cjapging in

6. RecoOr

log), conv
dry weights, dar

ersion factor. Jtal wet and

Yy weight per M3,

23.




the spaces provided on the final zooplankton dgta
sheets. Calculate wet weight to three decimdliiplaces
and dry weights and conversion factors to folr|| decimal

places. Record number per M3 to the nearestfwhole

number.

7. Write analyst's initials on the line provide
Analyst must then sign his or her full name.
Following a thorough data check (check calc;” ions

\

and blue raw data sheets against final data :‘~ets) by

checker in the lower left corner.

24. 1
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STRUCTURE OF

The FPC species Cod

animal or plant.

family., suborder, order,
g of the code follow:

gxample

Code -~ 503440450100
50
3
4
4

45
010
0

Code -~ 403000829990

40
3
0
0

82
999

e is a 12-digit numeric

It allows organisms to be g

FPC SPECIES CODE

HE CODE

rte to an

al refer

roupeg |PY species,

gubclass, Class, and/or K glum.

Phylun - Arthropoda

Class - Crustacea

subclass - Cogegoda

Order - aargacticoida
suborder - not given

Family - tachidiidae
s - Euterpi 2

Genus-specie

special Groupings - not !
phylum - Annelida
Class - Polxchaeta |

gsubclass - not given
order - not given
guborder - not given

ramily - gserpulidae

Genus-Species - unid.

special groupings = n



Code - 270000009990
27
0
0
0

00
999

Code - 850020100900
85
0
0
2

10
090

Code - 452000501300
- 452000501304
- 452000501305

Phylum - Ectoprocta

Class - not given
Subclass - not given
Order - not given
Suborder - not given
Family - not given

Genus-Species - unid. sp.

Special characters - none giv |

Phylum Phaeophyta

Class - not given
Subclass - not given

Order - Dictyotales

Suborder - not given

Family - Dictyotaceae

Genus-Species - Dictyota sp.

Special characters - not give

Crassostrea virginica

Crassostrea virginica (spats)

Crassostrea virginica (adults




realize that lower taxon levels me
In the code 45.-"0501300,
the third position of the code -hlss

with the first two POSZt

1t is important to

referenced by higher taxon levels.
(2) references the

pivalvia only when combined ons of the

code (45 - Mollusca). Therefore, the complete cod
and could be read; class Bifalvia (2) of

or

Bivalvia would be 452,

the Phylum Mollusca (45). similarly, the complete dbde for the

Family Ostreidae (50) would be 45200050; read famillyl Ostreidae
(50), of the class pivalvia (2), of the Phylum Mo ‘-ca (45).
The only exception to the rule of finishing off a ‘
jowest needed taxon level is for the Genus-Species

must also include the special character digit.

CREATING NEW CODES

ermining

slg, Order,

A more or less phylogenetic order is followed in

the code number for phylum, class and subclass lejy

suborder, and family are arranged alphabetically | their next
higher groupings. Genus-Species are arranged al-lgoetically
|ﬁ.; er

within the first taxon level higher than family.

important - when the Genus-Species category is n.i"d unid. BP..

the Genus-Species code must be 999. Always have iue nost

Ll

recent copy of the complete species co&e on handwhen creating /

a new code,




EXAMPLES OF ADDING TO CODE

Extant section of code:

4 Annelida
403 Polychaeta %
403000009990 Unid. sp.

40300001 Ampharetidae |
403000010100 Amphicteis gunneri |
40300007 Arabellidae |
403000070300 Arabella iricolor
403000079990 unid. sp.

New species:

Melinna maculata, in the family Amphagegidae.

lready

The first eight digits of the code ar |
made, 40300001. Look on a core or venturi final data
sheet to £ind the alphabetized list of poljchaete

species. You will find that Melinna macul !l falls

between Mediomastus californiensis and Min ﬂLio

cirrifera (400 and 420, respectively). Pi : a number
between these two, add on a zero for specilll character

category, and the code is made:

4030001 Ampharetidae
40300010100 Amphicteis gunner
40300014100 Melinna maculata




Another *species's
Melinna sp.

The rule for adding a name that includhd| an

is to
pick a number that will fall after the last 'aentified

unidentified species with an {dentified ge

species 1e§el name in the same genus. The -"mber for
this *‘new' species would be:
40300046 Melinna maculata |
40300014130 Melinna sp. |

To further illustrate the latter rule,jinspect

the following sequence of codes:

40300046 Nereidae
403000461300 Ceratonereis sp.
403000463200 Laeonereis culveti:
403000464500 Nereis acuminata
403000464600 . Nereis falsa
403000464700 Nereis succinea
40300046 4800 Nereis sp.
403000465700 Perinereis florida

Notice that Nereis sp. follows Nereis N cinea in
the code, and that it falls before the next JlInus name.
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mmmsmmm
~AMPLE TYPE DATE QTR STATION NOJ| D.O. mmtmsmmm CIOUD_QOVER

e ~ ~ - " a
m’c?;.tm m\'l'sﬁgﬁﬂb‘ )
8016.00 ’52 Ié ﬁ 1F/5. swdsmm.vetuﬁdtyniww;uv 1 of 9

PHYLUM AWRELIDR, CLASS POLYCHAETA

SPECIES SECIES 0IR NO. SRCIES SPRCIES (ODB no.
nioteis gumneri 203000010100 2 Loandalia fmvell RO3000643500 __ '
rionospio pygmsea %03000850200 Lugbrineris sp. 403000373600 l
Arsbella iricolor 803000070300 . Lysilla alba %03000913700
Arsbella Irudescens 303000070100 —_— g_agexon-—"goétmmuo ' 1403000403800 -_
Arenicola cristata %03000040500 Marphy sa sanguinea 803000223900
Aricidea fragilis 403000550600 Mediomastus californiensis %030001018000 A
Aricidea ghnbinao 303000550700 Melinna maculata l030000ﬂ100
Aricidea gﬂlori 503000550800 - : Mimuspio oirrifera IOBOOOBSI?OO
Aricidea sp. _ 803000550900 Minuspio oirrcbranchista 8030000858300
Axiothella micosa 403000831000 Nainereis sp. 203000524400
Branchioasychis americana %03000831100 74 Nereis acuminata %03000464500
jtella cepitata 403000101200 Nereis falsa K03000864600 .
Ceratonereis sp. »03000461300 Nereis succinea 803000264700 12
Chone duneri , 803000761400 Nereis sp. - 03000864800 3
thone sp. 203000761500 . Notomastus Latericeus #03000104900
Clxnenelln !gg‘ultl %03000431600 Oruphis nebulosa §03000% 95000 £
Dicpatra cuprea 403000891700 Paramastis speo iosa 203000105100
Bngld)ranchus sanguineus 1403000911800 Paranaitis speciosa 103000615200
Eteone hetercpoda %03000611900 Paraonides sp. 103000555300
Bumida sanguinea 403000612000 Paraonis sp. 103000555400
Runice pinnata 803000222100 Pargrionogio pimnata 103000855500
Exogone dizpar %03000882200 Peotinaria gouldii 103000585600
——oneny 03000882300 Perinereis floridana 1030001465700
Fadrioifl —__ ROV TOLRUT . Pilargis 8 ll030006l5800

103000312600 e totata ojeoad vry
Pista palmata 1030009161 '

) .. . BUVe
Glyocera smericana
Glycinde solitaria

Glycinde sp. %03000312700

Oyptis brevipalpa 103000342800 Platynereis dumerilii R03000866200 ____——

Hglosoolgloa rooustus 103000522900 > Poecilochaetus ]dmsoni 403000676300

Harmothoe aculeata 203000703000 Polydora websteri 103000856400 R

Heteromastus riliforais 803000103100 Polyondontes Jup ina 403000736500 I

Laconereis culveri . 803000863200 A Prionospio hetercoranchia 103000856600 R
803000703300 Sabella micropthalma :ggggg;gg'agg

o Lep idametria commensalis
Y%WEBEE' - 203000703800 ——————— ¥abellaria vulgaris



SAMPLE TYPE

DATE QTR | STATION NO.

SHEET

1C 2of9!

SPECIES

Sabellaria sp.
Schistomecingus Ndolghi
Scolelggis gguamata

Scxghgrocbus glatmrocms

Sgiochaetgterus costarum
Streblosoma hartmanae
Streblospio benedicti
Syllides sp.

Syllis sp.

Tharyx 8p.

Arabellidae unid sp.
Capitellidae unid sp.
Cirratulidae unid sp.
Dorvillidae unid sp.

PHYLUM ANNELIDA, CLASS POLYCHAETA (CONT INUED)

SPECIES CODE

403000796900
403000077000
403000857100
1403000107300
1403000137400
1403000917500
103000857600
103000887700
103000887800
403000167900
403000079990
1403000109990
403000169990
403000199990

SPECIES

Hesionidae unid sp.
Lumbrinereidae unid sp.
Mal danidae unid sp.
Nereidae unid sp.
Orbiniidae unid sp.

.Paraonidae unid Sp.

Phyllodocidae unid. sp.
Polynoidae unid sp.
Sabellidae unid sp.
Serpulidae unid sp.
Spionidae wnid sp.
Syllidae unid sp.
Terebellidae unid sp.

SPECIES CODE

403000349990
403000379990
403000439990
1403000469990
403000529990
1403000559990
403000619990
1403000709990
1403000769990
1403000829990
403000859990
403000889990
403000919990

PHYLUM ANNELIDA, CLASS OLIGOCHAETA

SPECIES CODE

NO.

Archiannelida unid sp.

TOTAL ANNELID WET WEIGHT 40

PHYLUM ANNELIDA, CLASS ARCHIANNELID

104000009990
1,020 g

et e ————

TOTAL ANNELID DRY WEIGHT 0.16/7g




lSAPLE TYPE | DNIE

QTR | STATION NO.

SHEET

S AR T g

2 |

3 of 9

PHYLUM MOLLUSCA, CLASS BIVALVIA

SPECIES SPECIES CODE. NO. SPECIES SPECIES CODE NO.
Abra aequalis 1152000650100 Lucina nassula 452000302100 _____
Amygdalum gggxriul 452000400200 3 Lyonsia hyalina 1452000382150 /
Arcopsis adamsi 452000050300 Misculus lateralis 452000402200
A ecten irradians 452000550400 Mysella planulata 452000352300 __— —
Brachidontes domlggensia n52000u00500 Mysella sp. "52000352"00 .
Carditamera floridana 452000150600 Nucula cremilata 11520004525 00
Chione cancellata 452000900700 Ostrea equestris 1452000502600
Chione sp. 452000900800 Parastarte triquetra 452000902700 ) ,
Codakia Sp. 152000300900 Periploma Sp. 152000602800
Corbula dietziana 452000201000 Pleuromeris tridentata 452000152900
Corbula swiftiana 452000201100 Semele proficua 452000653000
Corbula sp. 1452000201200 Semele Sp. 452000653100 R
Crassostrea virginica 1452000501 300 Solemya Sp. 452000753200 ———
Cumingia coarctata 1452000651400 Tagelus divisus ' 3152000703300 —————
Cumingia Sp. 1452000651500 Tellina texana 152000853400 L=
Ensis minor 1452000801600 Tellina sp. 1452000853500 —_—
Ischadium recurvu® 1452000401700 Transenella conradina 452000903600 —————
Laevicardium mortoni 452000101800
Lima pellucida 152000251900 Tellinidae unid sp. 152000859990 ——-
Lioberus castaneus 152000402000 To [//ine {1necte y5200065330 T ——

TOTAL BIVALVE WET WEIGHT 452

‘Acteocina canaliculata'g'

Acteocina sp.

\\

1730

k54000040100
451000040200

2OTAL BIVALVE DRY WEIGHT

PHYLUM MOLLUSCA, CLASS GASTROPODA

Anachis semiplicata
Bulla striata

154000320300
454000120400

o ———————




SAWPLE TYPE

DATE

STATION NO

SHEET

Ventaes

Caecun 8p.

Calatrophon ostrearus
Cancellaria reticulata
Cerithiopsis emersoni
Cerithium eburneus
Cerithium muscarus
Cerithiun sp.
Crassispira _\_’.gunsia
Crgidula sculeata
Crepicula maculosa
Crggiwla plana
Crggimla sp.

Diodora cgenansis
Diodora jaumei
gitonmm sp.
Fasclolaria 1ilium
Gramlina ovuliforais

P ad _;Li‘_ of 9‘4

SPECIES CODE

454000160500
154000560600
45400020700
4514000280900
854000281000
451000281100
451000281200
A51000801 300
454000201800
u54000201500
¥54000201600
454000201700
u54000841800
454000441900
454000362000
454000402100
453000886000

SPECIES

Raminoea 8p.

Jaminoe
Marginella spicina
Marginella lavalleeam

Melanella Sp.

Melongena corona

Microdochus sp.
Mitrella lunata

Nassarius vibex

Odostomia 8sp.

Urosalpimx

Olivella 8D.
Polinices g_l_glioaws

Yol
gzmldena 8p.
Rissoina sp.

Seila adamsi

Teinostoma Sp.

Turbonilla sp.
Egaenais
Melanellidae unid sp.
Turridae unid sp.

SPECIES CODE

454000086100
u518000486200
454000486300
454000526800
a54000546150
154000756450
854000326500
45h000606600
¥54000726700
458000686800
158000646900
a5h000727000
4%5h000767100
154000287150
358000847200
454000727300
454000567400
454000529990
454000809990

WP \c’h« \eosa__ ioms0Hs0 <l

TOTAL GASTROPOD VET WEIGHT ASH 2,954 ¢ TOTAL GASTROPOD DRY WETGHT 0677«

Acanthochitona pygmaea 151000050100 151000100100

Ischnochiton ggillosus

 TOTAL AMPRINEURID WET WEIGHT 251 g TOTAL AMPHINEURID DRY WEIGHT ______ 8

c . € e e e

/e C"
.ﬁbwm ANALYST '




o "';_;;.,j NMPER-TETE. Lkl | QTR | STATION NO.| SHEET
O vt |//7d 2 | 7€ N>
SPECIES SPECIES CODE o, = SPECIES SPECIES CODE RO,

PHYLUM ARTHROPODA, CLASS CRUSTACEA

Subclass Copepoda unid sp. $03000009990 —x—
Order Calanoida unid sp. 503410005990 ——m-—
Order Cyclopoida unid sp. 503420009990 —mo——
Order Warpactacoida

unid sp. 503880009990 ——-—

Subclass Ostracoda wid sp. 503500009990 ——

Subclass Cirripedia

Balanus sp. 503600100100 [
Subclass Cephalocarida
unid sp. ' 503100009990 —m—m——
Subclass Malacostraca |
Order Cumaces
Diastylidee unid 5p. 503820039990 ———— Non Diastylidae unid sp. 503820089990 —m8m
Cumacea unid sp. 503820009990 ——— -
Order Tanaldacea
— YL — 2882800100 ‘Monokonophora unid sp. 503842009990 ———
Kalliapseudidee u Tas5———503842000100 : — i 503640009990 ——m
Dikmomr. mid Sp. 5038”1&99” ___———-——_" S e

Order Isopoda
Aegidae unid sp. 503850059990 ——m—— Idoteldae unid 8p. : 503850359990 N S
Anthuridae wunid sp. 503850109990 —— Sphaeromatidae unid sp. 503650709990  —=——
Cirolanidae unid sp. 503850159990 —m8 Isopoda unid Sp. 503850009990 ——

Excorallanidae unid sp. 5030850259990 —_——

r . S ——



mm?m DATE STATION NOJ| SHEET
6-of—9

tPC | Venturd ] ] C_

SPECIES SPECTES (ODE NO. SPECIES SPECIES CODE RO.
Order Amphipoda
Aspeliscidae wnid spp. 503860059990 d Hyalidae unid 8p. 503860509990 o ————
Amphilochidae unid sp. 503860109990 Leucothoidae unid sp. $03860539990 o ————
Ampi tholdae unid spp. 503860159990 2 L1l jeborglidae unid 8p. 503860559990 I
Aoridae unid Spp. 503860209990 l Lysianassidae unid sp. 503860609990
Bateidae unid sp. 503860259990 Melitidae unid sp. 503860659990 I —
Caprellidae unid 8p. 503860309990 , Phliantidae unid sp. 503860709990  ——————
Colamastigidae wnid sp. 503860359990 Phoxocephalidae unid 8p. 503860759990 —
Corophiidae unid B8p. 503860409990 e Pontogenelidae unid sp. - 503860809990 S —
Cammaridne unid sp. 503860459990 Stenothoidae unid sp. 503860859990
Order Decapoda

Alpheus armillatus 503880050100 Ogyrides 1imicola 503880358000 ____——
Alpheus heterochaelis 5036880050200 A Ogyrides sp. 5038803514200
Alpheus normanni 503880050250 Pagurus spp. 5038801405600 :z
Alpheus sp. 503880050300 Palaemon floridamus 503880458400 o —————
Anb ldexter symmetrious 503880680600 Palaemon Sp. 503880454600
Callinectes sapidus 503880650800 Palaemonetes intermedius 503880454800 _ 22
Callinectes sp. 503880651000 Palaemonetes pugio 503880455000 J—
Furypanopeus sbbreviatus 503880701200 Palaemonetes sp. 503880455200
i - Pancpeus herbsteil 503880706000 _———-—

rypanop&Is 8p.  — = 0T _ 880706100 o ——
Hexapanopeus sugustifrons 503860702000 S - e —
Bippolyte pleuracantha 503880202200 ) S— Pelia matica 503880256000 ————— ——
Hippolyte sp. 503880202600 Penaeus sp. 503880506600 P SES—
Libinia dubia $03880252800 -1 Penaeopsis sp. 503880505800 -
Libinia sp. 503880253000 Periclimenes americamus 503880456800 -
Metophorhaphis sp. 503880253200 Periclimenes longicaudatus 503880457000 ————
Heopanope packardi 503880703400 — Periclimenes sp. 503880457200 —0——
lecpanope texana 503880703600 _ [k Petrolisthes armatus 503880607100 ——

¢ Hecpanope sp. 503880703800 3/ Petrolisthes sp. 503880607450




P LECT I SNFE _YPE DATE QTR STATION NO SHEET
FPC venturi v |2 y [0 3-of 9

SPECIES SPECIES CODE NO. SPECIES SpECIES (ODE NO.
Pinnixa 8p. 503880557600 2 Majidse unid sp. 503880259990
Rithr eus harrisii 503880707800 Paguridae unid 8D. 503880209990
Thor floridams 50338020m00 Palaemonidae unid 8p. 503880'!59990 /
Tozeuma carolinense 503880208200 Penaeidae unid sp. 503880509990 .
Ubogebia affinis 5036880108400 Pinnotheridae unid sp. 503880559990
Uca minax 503880300900 Xanthidae unid sp. 503880709990
Uca p. 203880300020 ___ Matantld unid sp. 503882009990
Alpheidae unid sp. 503880059990 Reptantia unid sp. 503884009990
Callianassidae unid sp. 503880109990
Grapsidae unid sp. 503880159990

Pycnogonida unid sp.

PHYLUM ARTHROPODA, CLASS PYCNOGONIDA

508000009990

TOTAL CRUSTACEAN & PYCNOCONID WET WEIGHT 503 /5,760 8 TOTAL CRUSTACEAN & PYCNOGONID DRY WEIHT 4 p/75 &

(e

USTACEA ANALYST

L\ UPUURG RS

i

Chironoaidae unid sp. 50503150100

TOTAL INSECTA WET WEIGHT 505 [ 3 TOTAL INSECTA IRY WEIGHT g
//_%//——///_‘—




Rl CNELE TIPE DATE o | STATION NoJ| SHEET —\
gpc | Venturd /gl 7212 aof 9 |

PHYLUM PORIFERA unid sp. 050000009990 ——-——

TOTAL WET WEIGHT 05 g TOTAL IRY WEICHT (4

PHILUM OOELENTERATA

Class Anthozoa unid sp. 101000009990 —-——

TOTAL WET WEIGHT 10 g TOTAL IRY WEIGHT 8

PHILUM PLAT YHELMINTHES unid sp. 150000009990 —m——

TOTAL WET WEIGHT 15 g TOTAL IRY WEIGHT g

————r,

_________—_—-_—’j-g==-——
PHYLUM ASCHELMINTHES unid 8p. 200000009990 ———

TOTAL WET WEICHT 10 g TOTAL TRY WEIGHT (4
___________._____-——-——-——""""""".
e

pHILUM NEMERTINEA unid sp. 250000009990
TOTAL WET WEIGHT 25 0,08/ _ €& TOTAL TRY WEIGHT O.0/03 €
PHYLUM SIPUNCULA unid sp. 300000009990 ————

TOTAL VET WEIGHT 30 g TOTAL [RY WEICHT (4
_-.__d—_.

PR
gg;mui. vy e A iiiag

Segitta sp. unid sp. ~ 350000000 =

,.‘,,,._, —
TOTAL WET WEIGHT 35 g TOTAL IRY WEICGHT [ /______________
PHYLUM ECHINODERMATA unid sp. 550000009990 I T S—

,  TOTAL VET VEIGHT 55 ) 207 _ & TOTAL IRY WEIGHT 4. 0822 &
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TEFDERATURE [SALINITY

™NPE DRTE QIR STATION NOJ|D.O. CILOUD OOVER
Fpc | Bottom ooJzo]38[ = jora) 201 | 20,9 04s” \ B
PROJECT NO. OOLLECTOR TIME COLLECTED ANALYSIS METHOD nm_ﬁ
8016.00 coe!f 1 HIS Species counts, wet and dry weights by grow 1 of 9
PHYL UM ANNELIIR, CLASS POLYCHARTA
SPRCIES SPRCIES COIB no. SPECIES SECIES 0018 NO.
hioteis gunneri %03000010100 Loandalia fauvell %03000643500
rionospio pygmaed 303000850200 Lunmbrineris sp. 403000373600
Arsbella iricolor 303000070300 é Lysills alba 203000913700
Arabella irudescens 203000070400 Magelona gettibonelo 103000403800
Arenicola cristata 403000040500 Marphy sa sarguinea 403000223900
Aricidea fragilis 203000550600 Mediomastus osliforniensis 203000101000 |
Aricidea philbinae 103000550700 z Melinna maculata 403000014100
Aricidea taylori %03000550800 - "Mimspio cirrifera 103000854200
Aricidea sp. 803000550900 Miruspio oirrcbranchiats 103000854300 - .
Ax lothella mo088 303000431000 Nainereis sp. 103000524400
Branchioasychis americana 403000831100 Nereis acuminata 103000464500
_ggitena capitata 403000101200 l Nereis falsa 103000464600
Ceratonereis sp. 403000461300 Nereis succinea 403000464700
nhone duneri 503000761800 l Nereis sp. 103000464800
Chone 8p. 803000761500 Notomastus Latericeus . 403000104900
011nonelll t_ggu.u 303000431600 Onuphisa nebulosa §030004 95000
Dicpatra cuprea 503000491700 Paramastis speciosa 103000105100
Englobramhua gminﬂs 403000911800 Paranaitis speciosa %03000615200
Eteone hetercpoda ¥03000611900 Paraonides 8p. 103000555300
Bumida sanguinea %03000612000 Paraonis sp. 103000555400 7,
Funice pinnata 803000222100 Pargrionogio pinnata 103000855500
Exogone dispar %03000882200 | Pectinaria gouldii 103000585600
I — 00 Perinereis floridana %03000465700
r ’. = E— 3030006’35800
Glycera amoricand 8030002 o =S , e _ ,
Glycinde solitaria lo3000312600 Pista cristate T = — —
Glyoinde sp. 103000312700 Pista palmata 403000916100
Oyptis brevipalpa 203000342800 ! Platynereis amerilil 103000466200 /
Heplosooloplos rdustus %03000522900 I Poecilochaetus jchnsoni 403000676300
Harmothoe aculeata %03000703000 Polydora websteri 403000856400 z
Heteromastus filiformis 403000103100 Polyondontes lupina 403000736500 i
Laconereis culveri §03000863200 Prionospio hetercbranchia 803000856600 /

Laeon™ ~-=
~ Lep jdametria commensalis

e @ SN

503000703300
803000703800 ——

PE—

Ssbella mioc thalma
Sﬂ)eﬁaria mgaris

803000766700
403000796800




e,
ec - potton OF | 00/ 24/ 1812

PHYLUM ANNELIDA, CLASS POLYCHAETA (CONTINUED)

STATION NO
IC4l

SHEET
2 of 9

S?ch SPECIES CODE NO. SPECIES SPECIES CODE NO.
Sshellaria sp. 303000796900 Hesionidae unid sD. 503000389990 ———
Schistomeringus rudolphi 403000077000 Lunbrinereidae unid 8p. 103000379990, ———m——
Scolelepis squamata 203000857100 Mal danidae unid sp. 103000439990  ———
Scnhgroctns latyproctus 203000107300 ———— Nereidas unid sp. 403000469990  ———
Sgiochaetgterus costarum 803000137400 Orbiniidae unid sp. 103000529990 ——
Streblosona hartsanae 303000917500 ————— Paraonidae unid 8p. 1403000559990 :j:___
Streblospio benedicti 403000857600 v Phyllodocidae wnid. 8p. 403000619990
Syllides sp. 203000887700 Polynoidae unid 8p. 103000709990 ——m—
811113 sp. '003000887800 ___,__,I — Sabellidae wnid 8p. 'l03000769990 —c———
Tha sp. 803000167900 —— Serpulidae unid sp. 303000829990 ————
Arabellidae unid sp. 403000079990  ——m Spionidae unid sp. 203000859990 ———
Capitellidae unid sp. %03000109990 e Syllidae unid sp. 203000889990 ——m
Cirratulidae wid sp. 803000169990 —m- Terebellidae unid 8p. 103000919990 —mm
Dorvillidae unid sp. IO30001999§) J—
Scoloples rubfd 403000527200 [
PHYLUM ANNELIDA, CLASS OLIGOCHAETA
K SPECIES CODE No.
S ligochacts wid 85 0 —
PHYLUM ANNELIDA, CLASS ARCHIANNELIDA = ——
" Archiannelida unid sp. 104000009990
TOTAL ANNELID WET WEIGHT RO 0.09%¢g TOTAL ANNELID DRY WEIGHT 0.000F¢

Y7

ANNELID A

/N

omam—




DATE QIR STATION NO SHEET
- w 2 Lcn 3 of 9
PHYLUM MOLLUSCR, CLASS BIVALVIA
SPECIES SPRCIES OODE NO. SPECIES SPECIES OODE NO.
fbra aequalis ¥52000650100 Lucina nassuls ¥52000302100
Amygdalum pepyriue 452000200200 ] Lyonsis hyalina 452000382150
Arcopsis adamsi - 45200005C300 Misculus lateralis 152000402200
Argopecten irradians 452000550400 Mysella planulata 852000352300
Brachidontes domingensis 52000100500 Mysella sp. 852000352800
Cardltamera floridana 452000150600 fucula ocremlata 152000852500
Chione cancellata 452000900700 +Ostrea equestris 152000502600
Chione sp. §52000900800 Parastarte triquetra 452000902700 ————
Codak ia sp. 352000300900 Periploma 8p. 852000602800
Corbula dietziana 452000201000 - Pleuromeris tridentats 452000152900 S
Corbula swiftiana 852000201100 Semele proficua ¥52000653000 ———m—
Corbula sp. 452000201200 Semele 8p. ¥52000653100 e
Crassostrea virginica 152000501300 - Solemya 8D. 152000753200
Cusingia coarctata 452000651400 Tagelus divisus §52000703300 ————
Cumingia sp. 452000651500 Tellina texana 452000853400
Ensis minor 452000801600 Tellina sp. §52000853500 ————
Ischadium recurvus 452000401700 Transenella gonradina 852000903600
Laevicardium mortoni 452000101800 _ __— : ) :
Lima pellucida 852000251900 Tellinidae unid sp. 852000859990 —m—
Licberus castaneus 452000402000
= e —
comaL BIVALVE wet wetamr as2 _0.016 & TOTAL BIVALVE DRY VEIGHT 0.00720 ¢ —————
PHYLUM MOLLUSCA, CLASS CASTROPODA
Acteocina canaliculata 454000040100 Anachis semiplicata §58000320300 —

Acteocina sp. 154000040200 Pulla striata 154000120400




STATION NOJ

SAMPLE TYPE DATE SHEET
SPECIES SPECIES (ODE , NO. SPECIES SPECIES OODE nO.
Caecus 8p. 454000160500 Haminoea 8p. 454000086100
Calatrophon ostrearun 354000560600 Marginella spicine 451000486200
Cancellaria reticulsta 458000240700 Marginella lavalleeanma us4000486300 -
Cerithiopsis emersoni 580002680900 Melanella sp. 154000526400
Cerithium eburneus 54000281000 Melongena corona 1454000586150
Cerlithium musScarus §58000281100 Microdochus Sp. 154000756050
Cerithium sp. 454000281200 Mitrella lunata 154000326500 ________..'
Crassispira asensis 458000801300 Nassarius vibex 454000606600
Crepidula aculeata 453000201800 Odostomia sp. n58000726700
Crepidula maculoss 455000201500 =23 Olivella 8p. u54000686800
Crepidula plana 454000201600 Polinices duplicatus 154000626900
Crepidula sp. 458000201700 gxranidella sp. 458000727000
Diodora cgmml. 458000441800 Rissoina sp. 454000767100
Diodora jmlei 458000841900 Seila adamsi 454000287150
Epitonium sp. A51000362000 Teinostoma Sp. 458000847200
Fasclolaria 1ilius l5l000:02100 Turbonilla sp. 454000727300 —
Gramlina ovulif ormis 858000486000 { Urosalpimx Egamia §54000567400
Melanellidas unid sp. 854000529990 _—m
Turridee unid sp. 45400080999¢ —————
-] #
J——
TOTAL CASTROPOD WET WEICHT ASR 0.00%_ & TOTAL CASTROPOD DRY weiagir O.00/ g
T PHYLUM MOLLTE e " —
Acanthochitons pygmaea 451000050100 Ischnochiton papillosus 451000100100 ——
TOTAL AMPHINEURID WET WEIGHT 851 _ g TOTAL AMPHINEURID DRY WEIGHT [ 4

P2y i P4

“‘__—*——"__—f

.Y

MOLLUSCA ANAL ST

praa
y s
174

e T =

st ———
— T SR =S




Excorallanidae unid s8p.

- e

503850259990

TYPE DATE QIR STATION NO SHEET
toc Poteom Oore | O731 O rert—|fsof 9
SPECIES SPECIES CODE NO. SPECIES SPECIES OODE NO.
PHYLUM ANTHROPODA, CLASS CRUSTACEA
Sudbclass Cope onld sp. 503800009990 ———
Order Calanoida wnid sp. 503410009990 Y A
Order Cyclopoida unid sp. 503420009990 -
Order Harpactacoida
unid sp. 503480009990 ——
Subclass Ostracoda unid sp. so3s000099%0 1
Subclass Cirripedia
Balanus sp. 503600100100 o
Subclass c«;phalocarith
unid sp. : 503100009990 —m—
Subclass Malacostraca
. Order Cumaces
Diastylidae unid sp. 503820039990 Non Diastylidae unid sp. 503820049990 ———
Cumacea wnid sp. 503820009990 ——m—
Order Tanaldacea
7 503842000100 — Monokonophora unid sp. 503642009990 ——
3534 =untd- YO0 — . cea unid sp. 503840009990 —
Dikonophora wnid sp. S —— —
Order 1sopoda
Aegidae unid sp. $03850059990 —— Jdoteidae unid sp. 503850359990 ——
Anthuridae unid sp. 503850109990 I Sphaeromatidae unid sp. 503850709990 ———
Cirolanidse unid sp. 503850159990 —m Isopoda unid sp. 503850009990 —




503880703800

Petrolisthes 8p.

5038806071 50

STATION NO SHEET
FPC W ¢ of 9
SPECIES SPECIES (ODE RO. SPECIES SPECIES OODE NO.
Order Amphipoda
Aspeliscidae unid spp. 503860059990 pA Hiyalidae unid 8p. 503860509990 ———-—
Amphilochidae unid sp. 503860109990 Leucothoidae unid 8D. 503860539990  ——
Ampi thoidae unid spp. 503860159990 Z L1l jeborgiidae wnid sp. 503860559990 —
Aoridae unid spp. 503860209990 3 _ Lysianassidae unid sp. 503860609990
Bateldae unld 8p. 503860259990 Melitidae unid 8p. 503860659990 ———
Caprellidae unid sp. 503860309990 Phliantidae unid 8P. 503860709990 —m—
Colomastiglidae wnid sp. 503860359990 Phoxooe {dae unid sPp. 503860759990 [
Corophlidee umid 8p. 503860109990 Pontogeneidae unid sp. 503860809990 ——
Gamaridae unid 8Pp- 503860459990 Stenothoidae unid Sp. 503860859990 —-—
— —_ —en
Order Decapoda
Alpheus armillatus 503880050100 _——— Ogyrides 1imicola 503880358000 _——
Alpheus heterochaelis 503880050200 Ogyrides sp. 503880354200 ————
Alpheus normanni 503880050250 ~—m— Pagurus spp. 5038801405600 —-—
Alpheus Sp. 503880050300 ——-— Palaemon floridams 503880458400 ———
b idexter symmetrious 503880680600 —— — Palaemon 8p. 503880451600
Callinectes sapidud 503880650800 ———x Palaemonetes i{ntermedius 503880454800 ——-x—
Callinectes 3p. 503880651000 ——-— Palaemonetes pugio 503880455000 —
Burypanopeus sbbrevistus 503880701200 ——-—— Palaemonetes Sp. 503880455200 —r—
o0 - 80701400 Pancpeus herbsteid 503880706000 ~——
Eurypanocpeus e . cidentalls 503880706100 ~——
Hexapanopeus augustifrons 503880 —— Pant 8P,
Hippolyte glwracantha 5036880202200 Pella mitica 266100 G
Hippolyte sp. 503880202600 Penaeus 5p. 503880506600 ~——m— ==
Libinia dubia 503880252800 ——— Penaeopsis 8p- 503880505800 —
Libinia sp. 503880253000  ——— Periclimenes americamusd 503880156800 —
Metophorhaphis sp. $03880253200 Periclimenes loglcaudaws 503880457000 ~—m—
Necpancpe packardl 503880703400 ———— Periclimenes sp. 503880457200 ———
Neopanope texana 503880703600 —— Petrolisthes armatus 503880607400  —




SAWPLE TYPE- — [ QiR | SDAION NO4} SHEET
FPC ocore | 00/24/73 | A { CH 7 of 9
SPECIES SPECIES (ODR NO. SPECIES SPECIES (ODE nO.
Pinnixa 8p. 503880557600 Majidse unid sp. 503880259990
Rithropancpeus harrisii 503880707800 Paguridae unid sp. 503880409990
Thor floridamus 503880208000 Palaemonidae unid 8p. 503880459990
Toazeuna carolinense 5036880208200 Penaeidae unid sp. 503880509990
lbogebia affinis 503880108400 ‘ pinnotheridae unid 8p. 503880559990
Uca minax 503880300900 Xanthidae unid sp. 503880709990
Uca sp. 503880300920 Natantia unid sp. 503882009990
Alpheidae unid sp. 503880059990 Reptantia unid sp. 503884009990
Callianassidae unid sp. 503880109990 ]
Grapsidae unid sp. 503880159990
PHYLUM ARTHROPODA, CLASS PYCNOGONIDA
Pycnogonida unid sp. 508000009990
TOTAL CRUSTACEAN & PYCNOGONID WET VEIGHT 503 0.00Ss  TOTAL CRUSTACEAN & PYCHOGONID DRY VEIGHT 0.000% ¢

USTACER ANALYST

PHTLUM ARTHROPODA, CLASS INSECTA

50503150100 /

A ——————

Chironouidae unid sp.

TOTAL INSECTA IRY WEIGHT

TOTAL INSECTA WET WEIGHT 505 _0.00! ¢ ////__________
. R —

o

9.00¢! 8

O ——————————

Y inl




sAnPLE_TYPE DATE QIR_| STATIN w01l SHEET

PROTRCT. E T .
T /73| & | /CA g of 9 L
PHYLUM PORIFERA unid sp. 050000009990 '

coTAL WET WEIGHTOS _____ 8 TOTAL TR WETCBT g

Class Anthozoa wid sp. 101000009990 ——
#
TOTAL WET MEIGHT 10 g TOTAL TRY WRIGHT g ,
s TR e __/

M
PHYLUM PLATYHELMINTHES unid sp. 150000009990 ——
TOTAL WET VEIGHT 15 g TOTAL DRY WEIGRT I

PHYLUM ASCHELMINTHES unid sp. 200000009990 ——

TOTAL WET WEIGHT 10 g TOTAL IRY WEIGRT g
PHYLUM NEMERTINEA unid ep. 250000009990 7
TOT 0.0013 & '

AL WET MEIOHT 25 0.00% g TOTAL IRY WEICHT
PHILUM SIPUNCULA unid 8p. 300000009990 ——m—

TOTAL WET WEIGHT 30 g TOTAL DAY WEIGHT ____ €

oty UM _CHAETOGNATHA

Sag et ———— ST ——
| TOTAL VET WEIGHT 35 g  TOTAL [RY WEIGHT

8
o towmrenn ¢

ST
PHYLUM ECHINODERMATA unid sp. 550000009990 —

T ————————

TOTAL WET WEIGHT 55 0.07¥F ¢ -T0TAL TRY VEIGHT 0.0167 g

R

B
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[ ]
BIOLOGICAL SAMPLE DATA | - N E N EN O Ee

PROJECT‘SAMPLE TYPE DATE QTR STATION NO. | COLLECTOR
rEC ‘,Ovster Reef %A??/?f 2 | /c5 ,5/~oc(aué
_ﬁBQ;ECT NO. ANALYSIS METHOD - SHEET
8016.00 ‘Species counts, shell lengths for adult oysters, wet and dry weights by group 1 of 1
SPECIES SPECIES - CODE WET WI. DRY WT NO. MEAN SHELL STANDARD ANALYST
(g) (g) LENGTH(cm) ERROR
Crassostrea virginica adults 452000501305 475.03 SAWO Y7 03, 9 00, 060 ‘ 7,
Crassostrea virginica spats( 2cm) 152000501304  R20. 33 /2.9205 59
OYSTERS
OTHER BIVALVIA 152 SLYD 50. 0357
Carditamera floridana 1452000150600
Ischadium recurvum 452000401700 2
Ostrea equestris 1452000502600
Semele proficua 452000653000
GASTROPODA W5k Sy 3.9%/ — _
Crepidula plana 154000201600 37
AMPHINEURA 151 |
Acanthochitona pygmaea 1454000050100 /
HER
CRUSTACEA 503 | s§5.57 2.(977 MOLL USKS
Balanus sp. 503600100100
Hyalidae unid sp. 503860509990
rlisthes armatus 503880607400

L Petrol >
. Petpollslhel IP.

a———————— R ——
Burypanopeus depressus

Panopeus herbsteil 50388070600 |
Rithropanopeus harrisii 503880707800
Yanthidae unid sp. 503880709990
INSECTA 505

Anurida maritima 505020600100

P
INSECTA

CRUSTACEA



R = SAMPLE TYPE| __ DATE QTR _| STATION NO. COLLECTOR
1 e | seacmss |06/4%6/78 1L k/f# Brodock 1~ ——

i

PROJECT NO. ANALYSIS METHOD SHEET
8016.00 Blade lengths(maximum sanple size=50 blades), wet and dry weights by species 1 of 1
TAYON & CODE WET WT DRY WT BLADES MEAN STANDAFRD
(g) () COUNTED LENGTH(cm) ERROR
Diplanthera wrightii
875000100900 1233 /A6 1% /2nb 00,090
Syringodium filiformis
875000102300
Halophila engelmannii
875000300900 0. 32 Q.0 /S~ Oln7 O, 080
Ruppia maritima
875000701800 /.07 olS /5 07,5 20,570

-

77 Ot cor e — I
ANALYST




PHYLUM CHLOROPHYTA

Acetsbularia sp. 820030100500 Halimeda sp. 820080200900
Caulerpa sp. 820080100900 F¥3 Penicillus sp. 820080203500
Cladophora sp. 820090100300 Udotea sp. 820080205300

TOTAL CHLOROPHYTA WET WEIGHT 82 ______L [

Digztaap.

TOTAL CHLOROPHYTA DRY WEIGHT _____7_ g

PHYLUM PHAROPHYTA
850020100000

— 3arg S SAGNAZNA 1800

TOTAL PHAEOPHYTA WET WEIGHT 85 - 8

TOTAL PHAEOPHYTA DRY WEIGHT g

D B | ’,
«- f- ‘[- - }_ - ‘
| - e aw wm =
JECT[SAMPLE TYPE | DATE QrR__| STATION NO, - kANAI.YSIS METHOD COLLECTOR. |
pc_| Mecroaigee | ¢f2¢/328 | A | ICC Presenoe“' /Ssence, wet & dry weights by phylul  ISveolach~
MJECT NO. | T — o lsmfﬂ‘ -
3016.00 PHYLUM RHODOPHYTA
Centroceras sp. 800010200050 Berposiphonia sp. 800010700700 |
Ceramium sp. 800010200100 Hypnea sp. 800020400800 (o oy
Champia sp. 800050200700 Laurencia sp. 800010700900 ____________ ~.
Chondria sp. 800010700500 » Polysiphonia sp. 800010701900
Chrysemenia sp. 800050700500 Spyridia sp. 800010200900 ___ X ___
Gracilaria sp. 850020300900 unid sp. 800000009990
TOTAL HMODOPHYTA WET WEIGHT 80 /7.9 & TOTAL RHODOPHYTA DRY WEIGHT /. 3859 g
O — ° ERERREREREEEEEEEETETY
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- am!
PROJECT | SAMPLE TYPE DATE |_QTR STATION NO. SHEET
_rec__ ] Zooplaniton [/ STO! 3 of 5
SPECIES e SPECIES CODE NUMBER PER M3 FUSER PER ALIQIOT F
PHYLUM ARTHROPODA
Class Crustacsa wmid. spp. 503000009990
Subolass Copepoda
mido spp. : ”3'0“99” o . !
unid, Nauplif 503400000100 T P2 |
A. Order Calanoita |
Acartia tonsa 503810100100 ST3F
Cent es hamatus 503410200200 g e
Labidocera mirabilis 5034 10580300
Labidocera sootti 503410580400 ‘
Labidocera sp. , 503410580500 :
Paracalanus crassirostris 503810500600 523 z /O
Paracalarus parvus 503410500650 , -
Pseudodiaptoms coronatus 503410300700 '—Pé <3
Temora turbinata 5034 10700800 2 L.
Tortanus setacmudatus 503410790900
unid. spp. 503% 10009990
! r Cyclopod da
e — . o
Oithona spp. T SUIRZS T TOU— 4 2
unid. spp. . 503420009990 D — —




 |progECT sawpre TYPE | DRTE QR | STATION NO. sueEr |
FPC 2ooplankton | _/0l1§/29 DASTPI A0of 5
SPECIES R SPECIES (ODE
CLASS CRUSTACEA CONTINUED

BEuterpina acutifrons 503440450100

Microsetella 8p. $03440150200

Porcellidium 8p. 503“0350300

Tegastidas unid OPp. 503440509990

wid. 8ppP. 503440009990

‘Lonarpedia _S¢- 22440200400

D. Order Monstrillolida unid. spp. 503470009990
Subol ass Branohi opoda

Order chdouu' wmid. sp. 503310009990
Subolass Cirripedia

wmid. nauplil 503600000100

unid. oypris larvee 503600000200
Subol ass Ostracods wid. spp. ' i
Subclass Malacostracs
A. Order Amphipoda wid. spp. 503860009990
B. Order Mysidacea unid. spp. 503630009990

503820009990

mc. Order Cumacea wunid. 8pp.
Man

NOSER PER 3

32

22

. WMOER PER ALIQOT
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PROJECT |SAMPLE TYPE | _STATION 10.]| _SHEET
| FPC__| 2 Y] S5of 5

BCIES g SPECIES QDPE NUMBER PER M3 MRS PER ALIQIOT

/

R ™ A
- - SN

S CRUSTACEA CONTINUED - - e
Order Tsopode wide 8pp. 503850009990 ' i
Order Decapods wnid. spp. 503880009990 ————————— ”
T  Suborder Natantia __.;,;J
unid. caridean z0es 503882000100 ‘
2. Suborder Reptantia %
wnid. porcellantid soea 503884000100 | [

unid, drachyursn soes 503884000200 R - {

wid. Negalopa $03884000300 ——————— ;.

QLASS PYOIOONIDA wnid. app. 508000009990 — o

CLASS AMCIIDA wid. app. 501020009990 —

- e

)
i
.

T T et L L m———T 7. . s ;0 il *
FLOWMETER READINCS: INSIDE NET_-70)  oUTSIDE MET 3508 #eRRLATIVE X CLOGGING: 23% e
SPACTOR FOR CONVERSION TO NUMBER PER M: 24.645% ALIQUOT SIZE: /25D
*(inverss of aliquot)(aliquot correction factor) ##(difference in flfv-eter readings) (100)
* (0.00527) (tnside net flowmeter reading) outside net flowmeter reading

T ' ‘ . )é:;;/w 7?%;;9,@,
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All Project personnel

TO:
FROM: gEdward zillioux
SUBJ: Quality aAssurance &

Quality Control

DATE: April 26Q 1977

PROJECT: FPC Cp unity
gtructure Stud
)15.00

PROJECT NO.
316,00

In compliance
Corporation, of 29 March

quality assurance and gqua
memorandum for the following areas:

Instrument calibration

1.

2. Sampling gear reliability
3. pata acquisition

4. Taxonomic jdentification

5. voucher collection
pata handling and

The following procedures shou

conduct of the
a memorandum authorizi

concerning these proce
Guttman.

INSTRUMENT CALIBRATION

ng the change.

APPLICATION
Current meter
plankton net flowmeters
Tempetatute/dissolved

salinity meter
Balance

GUIDELINES

current meter

Revised

with a letter from John'F.
1977, specific procedures I
1ity control are detailed i this

6.
7. Inspection of work performed
8.

Environmental report preparation 1
|

14 not be
FPC Community Structure

dures, please consu

(General Oceanics digital flo
32031 and flowmeter readout model $2035)

Flor §da Power

studt,
ating to

|

changed durige the

study unless oreceded by
should questigns arise

1t E4 Zilljoux or John

oxygen meter

|
»ler ﬁodel

Authorizat Jn




In determining boat speed during plankton net hauls,

|
ghe
digital flowmeter is streamed from off the bow of the poat to
avoid the increased velocities which occur adjacent tq the hull
aft of the bow. When connecting the flowmeter to thejfcircuit,
polarity of the flowmeter must be observed. The voltgge
supplied to the flowmeter by the system should not exgeed 24
volts DC and the current must not be greater than 100f |
milliamps. An environmental operating temperature offnot more
than 50°C should be observed. Prior to each operatigh the

TEST position of the readout meter should be used forf checking
the two 9 volt manganese/alkaline batteries. 1In test§ runs with
a l/2m 202um mesh plankton net streamed, the counts ger unit of
time corresponding to the 2 knots of speed required for the
plankton sampling will be correlated with the boat eglgine RPM.
During sampling runs this predetermined RPM will be {Jttained
‘before deployment of the plankton net so only minor jjustments
need be made to bring the flowmeter readout to the cgrrect
value. Curves have been prepared from average valuelp of tests
with four current meter units with counts per secondj (one
revolution = 10 counts) on the abscissa and water vefocity
(centimeters per second) on the ordinate. Two knots§ of speed
{27.7 cm/sec) is achieved at a readout of 9 counts/gec.

Plankton net flowmeters (General Oceanics digital flowmeter

model #2030 MKII) . ,

|
For any given period and speed of towing of a plankfion net, the
amount of water filtered through the net will be defermined by
two factors, (1) the mesh size (mesh opening and & g§pen area)
and (2) the amount and nature of suspended material The
second factor is not predictable and may change drajptically,
due to patchiness, within only a few meters. Some gpecies of
the diatom Rhizosolenia, for example, can so complegely clog a
202um mesh net under bloom conditions that effectivpe filtering
may be precluded after relatively few seconds at a Row speed of
two knots. The same is true of the blue~green alga
Oscillatoria, known to bloom in the study area. Ujder

virtually any normal conditions, the magnitude of e
compression wave in front of the net increases thrgughout the

tow at an unpredictable rate unless a maximum is rgached by
complete clogging of the mesh opening of the plankjon net.

Original 4/26/77
Revised , Authorization




| To compensate for this
| will be suspended just off center

each plankton tow.

Temperature and pissolved

am—

although not specifically required,
as well as salinity and atomospher

to an oxygen
02 solubility values

salinity meter (YSI Model 33 s-C-T)

{n instrument temperature can

change
jnstrument is readjusted to red

negligible if the
reading.

A temperatur
refractometer provides

4/26/71

original
Revised

Authorization

dissolved Oi and
c

e-compensated American Optical Corpor?
pback-up salinity measureme!

each flowmeter, the amount of water

required haul of two knots for one minute duration wijl be
estimated. From this information, zooplankton abundajce and
piomass will be related to water volume. The operatipn of all
£lowmeters will be checked during a téest run at the ohset of
each sampling period to assure the continued validit f the
respective calibration.

Oxygen Meter (YSI Model 54

temperature,

are recorded routinely. FoOI calibration (at the out et of each

use period) the probe is placed in water-saturated a in a

g.0.D. bottle at ambient temperature. The meter is F t at the

measured temperature (accuracy * 0.7°C). After an |

equillbration period of at least 15 minutes, the meter is
concentration value given by 2 table of

for various temperatures and pjessures.

To compensate for ambient temperature, the salinity eter is
set at the temperature measured with the YSI Model . Before
reading, the galinity meter is calibrated by adjustpng first to
0 and then to “red line® for battery compensation, bnd this is
repeated until no further adjustment js necessary. 1f unable
to adjust to red line, the pattery is replaced.
Above 40 the meter is accurate to +0.9 o/00 at 40 /oo and
+ 7 o/oo at 20 o/0o0 plus the conductivity probe. he probe has
an accuracy of +2% of reading for conductivity andflsalinity.
gsatisfactory O eration is assured in the ambient rgnge of -5 to
+45°C. A maximum error of + 0.1% of the reading F r °C

occur. is prror is

jine for each

ion galinity
gcapability.




re made with the
by the Connell laboratory.

yor excessive

pacrophytes,
weights for these grov

10 generally will be used for all vkt and
calibration of thd balance

entative mnfintenance

eriodic checks for gccuracy
use of analytical grade balance weifnts owned

’—._—-‘

wet weights, primarily oyster meat and henthic

an Ohaus garvard Trip palance is V
ps are then made on the Me

LING GEAR RELIABILITY

SAMP

APPLICATION

Venturi suction sampler

Core sampler
plankton nets
plankton subsampler
1

GUIDELINES

venturi suction sampler

connell piologists and erpineers for

This unit was designed by
paxinum reliability under adverse working conditions. Its
tion, which protects the venturi Je .&R? welding

sturdy construc
pper gittings into & brass cylinder of 1/4 inch
thickness, can withstand any conceivable twisting tress which
aight be encountered in the pormal three-man operd ion.

es were used to prevent xinking] in

non—ccllapsible hos
black-water gituations where confusion of long hos g is a

factor.
np units with {dentical 16 BP aluminunm blocy Onin engines
/engine units

Two PUBP
were putchased new for this application. The pum
were selected not only to aeet operational specif ations but

also because their geliability has been proven byj years ©
gervice as {rrigation pumps. |

Core sampler
sanplgr vas

Al0 cm diametér by 15 cB penettation core
gabricated from aluminum jrrigation pipe. It is manually
operated with no poving parts. Its simplicity 8 gures

|

reliability.
-l |

Revised

origingl ‘/26,"‘2‘1&‘ [28 Authorizatio ,4{———




plankton nets

202um mesh 1/2 meter gtandard conical plankton nets v 11 be

used for zooplankton studies. Dacron collars will be used at
both mouth and cod end and along the seams to preventfrotting
common in canvas reinforced nets. pefore each use th ‘nets
will be carefully checked for rips or holes. The net 'will be
thoroughly cleaned after each use to prevent successije
clogging with continued use. Two complete back-up v s
(including G.O. flowmeter) will be on hand in the eveht of loss

or damage.

plankton subsampler

In the Connell Laboratory the cushing subsampler (Lignology and
Oceanography, Vol. 6, No. 4, pP. 489-490, 1961) has jeen
adopted in preference to the more common Folsom planjton
splitter. The Cushing subsampler is inherently more accurate
because uneven displacement of plankton organisms of different
densities during mixing does not affect the accuracy of the
aliquot. This is achieved because the sample is mix d in a
cylindrical chamber which is divided during mixing ipto
calibrated pie-shaped gections. 1Individual sectionsfmay then
be drained and rinsed for microscopic examination. \

DATA ACQUISITION

gssential links to meaningful laboratory data are t

choice of the sampling jocation, strict adherence tq proper
sampling procedures, complete jdentification of the sample, and
prompt transport of the sample to the laboratory. goupled with
these restrictions is the problem of getting a repr upntative

b proper

sample. |
The greatest obstacle to collection of a representa dve sample
is the general lack of homogeneity. This problem if most
pronounced in sampling natural communities subject o

unpredictable patchiness over both space and time. Even under
the most favorable conditions, errors that relate tp sampling
are usually much greater than those in laboratory 2 alyses.

Unless samples are carefully selected and handled h care,
taken at proper locations, promptly transported and aboratory
processed, the results of these tests will be confusing,
misleading, and detrimental to any monitoring proggam.

-5—
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' e is taken, therefore, to assure that e
G oy aanples 'vhlch can ée compared withjmaximim

control samples yield data
confidence to the plume samples. The most important
consideration here is timing, assuming all handling of plume

and contreol samples to be equal. Daily vertical migfation is
a persistent character among plankton communities, angi, to a
lesser extent, among certain elements of benthic commhnities.
Plume and control benthic samples will be collected ¢

different days (on consecutive days if environmental onditions
permit) due to the amount of time required to sample geach side.

gooplankton samples for control and plume will be cojlected on
the same day (for each of the two days of plankton sgmpling)
because of the minimal amount of time required to cojlect these
samples. Daytime sampling will not begin until at lgast one
hour after sunrise to ensure that daytime activity pjtterns
have begun., Nightime sampling will not begin until pne hour
after sundown. Cloud cover, angle of sun, and waterf turbidity
will substantially affect the amount of light transmitted to
the benthos, and will affect the daytime activities pf benthic
organisms. However, the realities of field sampling dictate
that one cannot wait for ideal environmental conditions to take
samples; therefore, samples will be taken whenever is
possible and safe to take them with the constraintsjlisted

above.

To facilitate comparison with previous sampling datg, basic
procedures of both benthos and plankton data acquisjtion will
be conducted according to procedures and guidelinesjdeveloped
during two and one-half years of study at the Crysthl River
Power Plant by various groups of the University of Florida.

TAXONOMIC IDENTIFICATION

To facilitate sorting and identification of benthiq samples,

roge bengal stain is added to 108 buffered formaliyg at 100 mg/l
during initial preservation of the field samples (§.T. Mason

and P. P, Yevich, Trans. Amer. Microsc. 8oc., Vol.J86, No. 2,
221~-223, 1967). 1If the formalin-stain solution isjadded after
transport to the laboratory, allow at least two dafs' exposure
before processing. Just before sorting, excess stlin is washed
out in the operation of the bubble washer-separatcfy. The

washed samples are placed in 408 isopropyl alcoholj for sorting
and identification. Plankton samples will not be pptained and .

will remain in 108 buffered formalin. o
-6-
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Initial taxonomic identlfications
piologists according to t

identiiicat

control review
project. gach team
revievw committee memb

organism found t

committ

ychaetes wil

number an

heir are

fon process we

ee which has been
biologist will
er to confirm t
ur in the sam

each gsample ¥
a sample type.

tions will b tled out

the samples :

t great

reduces the

will be carried out
as of

ples.
1 be i8
roups ident

entified to

§11 be 14 ntified

ﬁy our
pulking this

expertise. ;
the quiklity

1ed foOF this

sfecies if

{fied to ph la.
the { jividual

crustaceans, 2
possible, with the remaining S
Throughout the entire identification process,
the quality control geview comnittee willf conduct
k and assist in the revie of the

members of
periodic checks of the wor

laboratory wor

duals who conpris

The {ndivi
and their areas o

committee

pr. Jeffrey s.
University of

McMahon
1f & E4dy

prince
Miami

Mr. Mark P
connell Metca

pr. Barding Michel
university of Miami

. ell P. Thomas
oniversity of Miami

Mr. Julio Garcla-Gomez
Connell Metcalf & EdAdy
and University of Miami
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VOUCHER COLLECTION

her

Upon confirmation of the taxonomy, a collection of vo
nce. For

specimens will be made and preserved for future refer
the zooplankton samples, a complimentary album of :
s, each with complete taxonomic informgtion,

hotomicrograph
4 the mixed samples in the voucher collegtion.

will accompany '
Representative zooplankton samples added to the colle tiontwéll
sorte

remain fn 108 buffered formalin, whereas all specimen
from the benthic samples will be maintained in 40% isppropyl

alcohol.

Glass or plastic jars with plastic tops will be used or all
stored samples, thus eliminating the destruction of gmmples
tops.

which too frequently results from rusting of metal Jj:
All ladbels will include location and date of collectPon, and,
except in the case of mixed zooplankton samples, the jtaxonomic
identification. The labels will be placed inside thq sample
containers and will be printed in pencil on high quajity 100%
rag paper such as the L.L. Brown Resistal Linen Ledg§r

Substance 44.

All voucher specimens and plankton samples will be pjeserved
initially in 108 buffered formalin. Benthos specimelps will be
transferred after washing to 40% isopropyl alcohol agcording to

standard museum procedure.

Photomicrographs of planktonic specimens will be taken with a
polaroid land camera attachment coupled to a Unitrorf research
inverted microscope model BR-BMIC. These will be kgpt as an
integral part of the permanent voucher collection arf
identified to compare with the corresponding whole glankton
sample also maintained in the voucher collection. lankton
samples will remain in 10% buffered formalin.

Following preparation, additions to the voucher coljection will
be reviewed for taxonomic accuracy by the review cogmittee on a

quarterly basis.
DATA HANDLING AND DOCUMENT CONTROL

Each sample collected in the field will be recorded and
identified by a label within each sample container. Detailed
information includes type of sample, sample number jJ date, and
number of containers comprising the sample. 1In ad@ition, each
team leader will keep a daily field diary which will become

- part of the permanent field records, with weather gonditions,

and time of sampling.
Revised glg!gg Author{zation \\&‘ .. \
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Upon arrival at each biological sampling 8

in-situ measurements of dissolved oxygen temperature nd
salinity. t is our standard operating procedure to rpcorad
this {nformation directly in the log book. Typical information
will contain any unique visual observations made during the

collection period.

and laboratory data will be recorded direct}y on the
ting forms which we have

111 be maintained in a §eat and
any reviev by FPC ©Or defpignated

All field
standard computer—coded repor

prepa:ed. These data sheets W
orderly fashion to facilitate

agencies.

Following completion of the

jaboratory work
who will review them for completeness of information At that
es of each data sfleet and

originals in the project file., One copy © the data
1 be sent to the jaboratory for {ncorporatjon into

their permanent records. The completed laboratory dagta forms
will then be sent to our data ptocessing center wher

information will be placed on computer cards. Follo ing
hing operation, each data pet will be

completion of the key punc
verified by means of a computer 1isting program.
nducted on a pigitgal

All computer operations will be coO

Equipment CoIP. pDP/11 Network facility in our offige. In
addition to the 1aboratory work sheets, we will plage all raw
data on a magnetic tape which will be delivered to pC at the

completion of the project.

using this data, the species divers
ways:

ity will be calchlated two

8. species richness (total number of taxa)
b. ghannon-Weiner (8*' and J')

of the {ndividual data calculgtions, we

will perform standard statistical operations similfr to those
This analysis wil] include

in the p:eoperational programs.
mean and standard deviation on the population parageters such
as biomass, number of jndividuals, etc. The resuljs of these
statistics will then be compared with those from e

preope:ational program.

Following completion

original  4/26/71 é ! ) 4
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ntire data handling effort, the gield Hjologist
review committed will

Throughout the e

.and the members of the quality control

mpaintain a continuous check of the data to insur
during data p:ocessing.

are no additions or deletions

I§SPECTION OF WORK PERFORMED

{fied under AXONOMIC

The rpose of the revievw committee (ident
IDENTIFICATION above) will be to maintain continuous & ality
t the taxonomic investigations assocfpted wit
ftial jdentifi tions,
a

control throughou
ey will oversee the in

this project.
conduct periodic rou
reparation of the 8
used throughou
{ndividual committee members wi
quarterly reports forwarded to F

ENVIRONMENTAL REPORT PREPARATION

g by the

11 be {ncorporated {ntp the
lorida Power Corpora

will be brought together in a fina
completion of the analysis

All required work
environmental report following the
of the fourth querte:ly samples. The primary respon {bility
for the report will be ghared by the project managerfjand
{ews will be comple nted by

technical manager. In-house rev
£ consultants, L. Thomas f©

the independent reviews ©
non-stetietical portions and P. Haaland for statis

analyses.
orm of final

all quarterly reports will be in the f
ts. Both annual and final rep

coded j1aboratory shee
repared in 8 standard comprehensive format

facilitate gtatistica
pzesented in all prev

this project.

gomputer
rts will be

1 treatment and comparison wit] data
jous and future reports associjted with
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ce: J. studt (FPC)
L. Thomas (UM)
J. Prince (OM)
H. Michel (M)

bece:s J. Guttman
J. Gleman
M. McMahon
J. Garclia-Gomez
P. Krauss
N. Gillies
B. pohnsack
§. Langley
B. Hieber
M. Ahearn
R. Gaby
E. Frank
E. Smillie
N. Urban
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Fig.19-1. Mean benthic enimel diversity (H) tn venturi end bottom core samples for querterly
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PROUJECTLOG

CRYSTAL RIVER BENTHIC AND PLANKTONIC
COMMUNITY STRUCTURE STUDY

CLIENT: Florida Power Company
COMPLETED: Ongoing

SERVICES: Field Sampling
Laboratory Analysis
Data Analyses

Report Preparation

SPECIAL FEATURES:

e Analyses of five types of benthic samples
impacted by thermal plume from nuclear power
plant

e Seasonal zooplankton sampling and analyses

e Annual report to U.S. Nuclear Regulatory
Commission

"monitoring, algal and seagrass har

PROJECT DESCRIPTION:

A benthic and planktonic communi
is part of Environmental Technical
studies at the Florida Power Compa
River Nuclear Power Plant. Five typ
samples from an area impacted by
are being compared with control sa
range of the thermal plume. These
core samples, venturi suction samg

structure study
becification
y's Crystal
5 of benthic

e thermal plume
ples out of
clude benthic
Bs, seagrass
psting, and oyster
b are carried out
ed for all
echinoderms,

reef samples. Species identificatio
with biomass and diversities calcul
crustaceans, mollusks, polychaete
algae, and vascular plants.

Plume and control samples of zoognkton are taken
on a seasonal basis. Taxonomic cofpposition,
abundance, and total biomass are fing determined
on a semidiurnal basis. The informfion is being
compared with data from a two anfj one-half year
baseline study to assess the effectjpn the
environment of the 800 MW nucillar power unit. An
annual report is submitted to the URited States
Nuclear Regulatory Commission.
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CONSERVATION

Metcalf & Eddy’s services relating to conservation
range from environmental evaluation and natural re-
source planning to landscape design. The firm’s
experience includes projects such as preparation of
townwide conservation/open space plans for Medfield
and Saugus, Massachusetts; and a detailed natural
resources inventory and environmental evaluation of
a proposed flood control project in Union County,
New Jersey. An ecological study was conducted to
determine the requirement for restoring the Herring
River to one of the foremost alewife spawning areas
in New England. As a part of the Federal Endangered
Species Program for the Fish and Wildlife Service,
conservation work by the firm includes a study of the
American Crocodile in Dade County, Florida.

SERVICES INCLUDE:

¢ Development of conservation gials and objectives

¢ Environmental assessments offfonservation
projects |

* Natural resources inventories

* Rare and endangered species gudies

¢ Open space planning

¢ Land/water use studies

* Soil and biochemical surveys

e Conservation mapping

¢ Quality of life analyses

* Cost-benefit analyses

¢ Capital improvements progra
* Conservation facilities and sitggdesign

¢ Government agency liaison sefgices

* Preparation of resource protecfjon bylaws
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RARE AND ENDANGERED SPECIES STUDY

CLIENT: Florida Power & Light Company
COMPLETED: Ongoing

SERVICES: Environmental Studies

SPECIAL FEATURES:

e Environmental analyses of the status of rare and
endangered species within areas to be affected by
current or planned activities

. Study areas include the critical habitats of the
Florida Keys, Florida Bay, and the Everglades

PROJECT DESCRIPTION:

This project encompasses coordinging a study in
southeastern Florida to provide thejpasic data
necessary to evaluate the status offfare and
endangered species and their habifts which exist or
might be expected to exist on Florifla Power & Light
Company'’s property. The study is fased upon the
recently completed Inventory of R4ge and Endangered
Biota of Florida prepared by the Figida Committee on
Rare and Endangered Plants and Aflimals. The
present study is designed to compgment and to
increase the value of the inventoryjvith in-depth
analyses of the status of rare and ghdangered species
within the areas which soon may @ affected by
man’s current or planned activitiesllin order to
evaluate the subject species and hjjbitats in the
context of the surrounding naturalfhnd altered
environments, the study area encgnpasses a 20-mile
radius of the subject property. Thifistudy area is
sufficient to provide data on mostpf the critical
habitats of southeastern Florida inflluding the upper
Florida Keys, Florida Bay, and the lverglades.




