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ABSTRACT 

The following proposal responds to the RFP for the Biscayne 

Restoration and Enhancement Program's Benthic Sampling Program. includes 

sections on the Firm, Scope of Services, Schedule and Budget, Q fications 

and Appendices. Background of the Metcalf & Eddy Coral , ce, as well 
! 

as the national and international levels of the firm is ! The Scope 

of Services includes information on field and laboratory servi data 

analysis and report preparation for both Phases I and II of the ram. The 

project schedule and budget are presented in six month incremen 

flow chart of the chronological phasing of the project. The ........ ~~~~.~.cations of 

AppeJIC:W~~x A the project team and related work experience are included. 

presents a benthic laboratory procedures quality 

Metcalf & Eddy project in Florida. Samples of computer-genera 

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

a similar 

aphics 
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THE FIRM 

& Eddy's local presence in South Florida was achieved 
si tion of Connell Associates, a firm that was established in 

1919. In 1980, Connell Metcalf & Eddy became a regional offi 
calf & Eddy system. All project team personnel listed in this 

worked for the local office and all listed related experia".~a•••~ 
formed by the staff of the Coral Gables office. 

& Eddy, Inc. is among the top Engineering firms in the na 
ializing in Sanitary Engineering. We are recognized world wi 

.. o::c:auc::rship across the broad spectrum of engineering and planning 
expertise covers every aspect of water supply treatment and 

collection and treatment, solid waste disposal and res~k~~~ 
transportation, architectural and facilities engineer 

and recreation planning, environmental assessment, fl 
ainage, and irrigation. Our history of continuing growth is 

confidence in the firm's integrity, judgement, and profes~~~4n•• 

professional training, experience, size, and diversity of the 
enable Metcalf & Eddy to offer comprehensive services to ao~l!hmte 

ies, developers, and industry. These services are an i 
on of the firm's long-standing experience in solving 

ems. Sane of the services Metcalf & Eddy provides its clients 
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Water Supply, Distribution, & Treatment Facilities 
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 

I 

i I 

re are experienced personnel in all of our support services i 
stimating, Specifications, and Construction Services. Our supp~tltlll 

include one of the largest professionally-staffed, in-house 
the state, and a fully-equipped Computer Services Department. 
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resources available in the United States number nearly 
es whose disciplines include: 

i 
' ! 

Civil and Sanitary EngineerSJ Hydrogeologists, Soils •ft·~•,~ s, and 
GeologistSJ Architects (including Landscape Architects)J ogists, 
Biologists, and ChemistSJ Land Use and Social PlannersJ --··"~"'ity and 
Regional PlannersJ EconomistSJ Air and Noise Specialists vil and 
Sanitary EngineerSJ Transportation EngineersJ Structural ' anical, 
and Electrical EngineersJ and Cost Estimators. 

corporate and international headquarters are in Boston 
ssachusetts. Regional offices are maintained throughout the 

international offices in seven foreign countries. 

addition to the Southeast Regional office in Coral Gables, 
llite offices in Atlanta, Georgia, Orlando and Cape Coral, 
regional offices in Honolulu, Hawaii. 

International offices are located in seven host countries. 
& EddY, as a subsidiary of Research-cottrell, 

irms throughout the United States. 

States 

, there 

calf & Eddy is organized into four major divisions: Civil ~n~~~r•e~r 
ronmental Sciences, Environmental Facilities, and Architect 

- •. ,..,.ftization of the firm into major divisions results in incr.:cus~ IM>""'""""tise 
hrough specialization in various environmental and engineering 

The ng these divisions is the Metcalf & Eddy Technical Suppor 
upport departments include: Geotechnical, Structural, Electri 

~·&"''""'•&<~:u ical, Instrumentation, Specifications, and Construction C! .. ,...,~nU~.... ... 

ng Metcalf & Eddy's staff capabilities are its physi 
ilities. These include a computer applications center, soil 

lbj.ochernical laboratories, chemical and biological laboratory f 
arge and current library, and a computerized word processing 

' i 

' i 

I 

i 
I 

ies, a 
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SCX>PE OF SERVICES 

following Scope of Services addresses the requirements 
cayne Bay Benthic Sampling Program RFP. The final product wi 
line qualitative/quantitative analysis of the major benthic oenl~m 

cayne Bay with emphasis on faunal distribution among major 
on seasonal trends in community parameters. 

I 

of 

work program with four major elements has been developed for 
elements are: 

oject. 

Task 10 - Field Survey 

Task 20 - Laboratory Analysis 

Task 30 - Data Analysis 

Task 40 - Evaluation and Preparation of Reports 

- FIELD 

field survey for Phase I will be performed twice1 once durinn••~'~18 wet 
and once during the dry season. All parameters listed be will be 

15auu~'.Led during these surveys except sediments which will be 
1 

I, d and 
ed once during the initial survey. 

ixty permanently marked sampling stations will be selected thro~l~lut 
iscayne Bay using a stratified sampling technique. Biscayne B be 
ivided into ten regions from north to south. All major habitat 
agrass beds, mud bottom, sand bottom, hard bottom, algal areas 
eas) represented in each region will be sampled. Sampling 

ncide with existing DERM water quality monitoring stations ible. 

be 

and 
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issolved oxygen, temperature, salinity, turbidity, tide directi 
will be recorded at each station prior to sampling. Bot 

acteristics and sources of freshwater and/or pollutants will 
Circulation information pertinent to each station will be 

rom the circulation studies project. 

sediment samples will be collected at each station, using a 1 
diameter) x 10 em (deep) aluminum core sampling device. Samples 

in labeled containers and stored on ice during transportat 
tory where they will be frozen until analysis. Sediment 

~~~~·~ or 50 em will be recorded at each sampling station. 

benthic core sample will be collected ~ divers at each stati 
em (diameter) x 15 em (deep) aluminum core sampling device. T 
equipped with a top vent which is opened as the sampler is pu 

ubstrate and closed as the sampler is retrieved. The resulting 
in the sample and minimize loss. A cap will then be secured 
of the coring device to prevent sample loss. All samples w 

ough a 0.6 mm sieve in the field, placed into a labeled conta 
ved in 10\ buffered formalin, and transported to the labor 

lysis. 

...... ~ ... use of the importance of laboratory analysis and the data whi 
u\.un . .>Cr Metcalf & Eddy has an ongoing quality assurance program. 

sample collection, preservation, storage, and analyses are 
~ .. ,,. ... .Lc the reliability of our laboratory data. Each sample coll 

water 

be 
ined 

11 be 
to the 
to 

lll:ICllllli.Ler 

into the 
tion helps 

the open 
sieved 

they 
aspects 

.. ~"·"""' to 

in a field log and identified with a label. Detailed inlc:lllln1at 
ra•"!nrded in the field log includes the collector's name, the 

t time and location of sampling, and local conditions such asiiWIIIia 
copy of our procedures manual for a previous Florida Power 

hie Community Structure Study is presented in Appendix A. 

field and laboratory data will be recorded on standard 
..,.r,.n,,red especially for this study. These data sheets will be 

n a neat and orderly fashion to facilitate any review ~ DERM 
ignated agencies. Each team leader will keep a daily field 

become part of the permanent records. 

quality control team will be assembled for this project to 
ID"'""'"''£-acy of taxonomic identifications. Members of this team are • .,.~""" 

eading experts in their respective fields in the South Florida 
~mes, affiliations, and areas of participation are listed below. 

• Jeffrey s. Prince 
versity of Miami 

Macroalgae 
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Mark P. McMahon 
nt:l!;.(.;G.lf & Eddy 

Lowe 11 P. Tix>mas 
versity of Miami 

Aquatic Vascular Plants 

Annelids, Echinoderms 
and other Phyla 

• Julio Garcia-Gomez Crustaceans and Mollusks, 
ami-Dade Community College 

ing the initial phases of this project, the quality control 

: i 

i 

I 
i I 

k closely with the project personnel to assure the accuracy of 
dentifications and set up a voucher collection. Throughout the 

udy each member of the quality control team will confirm both ...... ....,.. 
dentifications and numbers of individuals from representative 

the identification of any new species added to the voucher 

on 

voucher collection containing every species or taxon collected 
stablished and maintained. Every specimen in the voucher oollec 

ified ~ the appropriate member of our quality control team, 
and other references used in taxonomic identification wi 

will be analyzed ~ a combination of sieve analysis and 
hod as described by Royse (1970). Size classes from -1 phi to 1 

on) will be separated in a single phi-unit series of nested 
analysis will separate the 4 phi to 8 phi classes (silt f 

ial remaining on the largest mesh sieve, consisting mostly 
agments, will be classified as •gravel", while material remain! 

pipette fraction will be classified as "clay". 

to particle-size analysis, all sediment samples 
ionized water to eliminate dissolved salts, treated with h ... ~~-,n~·• 
remove organic matter, and dispersed in a 5.5 g/1 solution of 

xametaphosphate. 

percentage of organic matter in sediments will be determined 
roximately 1 gram of sediment (dry weight) in a ceramic cruci 

ght. Material lost on ignition will be classified as organi 
bonate content will be obtained ~ an acid-insoluble residue m@1-.~ 

of the 

be 
of 

te 
(sand 

•.u··~·~·.~, 1968). Samples will be split to 10 gram portions, ugh a 
micron sieve (to decrease the masking effect to shell material dried 

700C for 6-10 hours. Samples will then be weighted to 5 grams, .wuac:ed in 
suitable reaction flask, and 50 ml of 3N BCL will be added. The es will 
filtered with a Buchner funnel apparatus through previously wei filter 

and.placed in a drying over for 1-3 hours. The residue will weighed 
weight loss will be calculated to obtain carbonate percent ~ -uauu 
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II 

Selection 

number and location of sampling stations for Phase II will be.n•Rir~·r 
analysis of Phase I data. However, each habitat in the Bay 

station. Stations will be permanently marked. 

at each of the established stations will be 
I Macrophyte Analysis. 

issolved oxygen, temperature, salinity, turbidity, and water 
ecorded at each station. 

ive replicate benthic core samples will be collected ~ divers 
tation using a 10 em (diameter) x 15 em deep aluminum core 

use of this sampler and the sieving procedure are the same aSIEI~s,e 
ibed in Phase I Benthic Cores. 

II Bottom Core Samples will be 
or taxa will be verified 

and added to the voucher coll 

used in Phase I will be duplicated with the Phase II 
ition, between station and seasonal effects will be addressed 
tiway analysis of variance (ANOVA) techniques. As the ANOVA r 

cation to assess factor interaction, sample replicates will 
these analyses. These data will also be presented graphi __ ·--~-

OF TS 

ss re~ts containing raw data from the previous field trip 
es collected will be submitted on a quarterly basis. 
t with preliminary results and discussions but no conclus 
tted after the completion of the first twelve months of work 
The final report will contain all the analysis detailed in 

entire two years' data collected during Phase II. 

and 

1 be 

In 
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SCHEDULE AND BUDGET 

& Eddy is aware that the Biscayne Bay Benthic Sampling Pr•~1aam 
a three year study, consisting of two Phases. Phase I is 

relate benthic species abundance, diversity and distribution 
to 

po:::oD'"'""L .... ity (wet vs. dry season), as well as biotic (primarily maJI~MIIptlvt 
abiotic (sediments, circulation, disturbance, etc.) paramete 
Bay. A flow chart indicating the timing of the various tas 

presented in Figure 1. 

I consists of the selection of up to 60 sampling sites, 
analysis of benthic and sediment samples, and the field moni 

·~··~y~utes as outlined in the Scope of Services section. 

we are providing you with our budgeting estimates 

ing this period we will conduct initial station selection, 
season benthic cores, perform the wet season macrophyte analysis 
analyze the sediment samples and analyze the wet season benthic 
addition, we will attend six monthly Working Team Meetings. 
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 D~noJL&mill 
dry season macrophyte analysis, and analyze the dry season ben 
In addition we will attend six monthly Working Team Meetings. 
produce the Phase I Final Report. Quarterly progress reports 
submitted to DERM. 

a six-month 

the wet 
ect and 

In 

perform the 
samples. 
ill also 
be 



-------------------
PHASE I 

FIELD 

PHYSICAL PARAMETERS} • 
MACROPHYTES • 
SEDIMENTS ~ IO • 
BENTHIC CORES • 

LABORATORY 
SEDIMENTS J TASK 20 
BENTHIC CORES 
DATA ANALYSIS] TASK 30 
FINAL REPORT J TASK 40 

PHASE II 
FIELD 

PHYSICAL PARAMr 
MACROPHYTES 
BENTHIC CORES 

INTERIM REPORt) TASK 40 
FINAL REPORT J TASK 40 

• --
- -

•••• • • • • • • • • 
• ••• •••• •••• 
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Budget 

SAIARIFS 
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 st 
fee of Forty Nine Thousand Nine Hundred Forty-Two Dollars 

designed to be a more intensive sampling program of 
at selected stations determined by the Phase I analy 

es of this budget proposal, we are assuming that twenty (2 

I 

ill be analyzed during the course of Phase II work. In Phase I 
.saLm];;,J.e collection and in situ macrophyte analysis will be perf"" .... AIAI 

replicate cores will~collected each quarter at each sta 
tlined in the Scope of Services section. 

lump 

ing this period we will collect the fall and winter benthic es, 
form the fall and winter macrophyte analysis and perform the analysis 
the fall and winter benthic samples. In addition, we will -~~~~u six 

Working Team meetings. Quarterly progress reports will ubmitted 
DERM. 

Budget 

SALARIES 
Field 
Laboratory 
Office 
Total 

EXPENSES 
Field 
Laboratory 
Office 
Total 

$ 1,698 
$14,541 
$ 3,615 
$19,854 

$ 390 
$ 690 
$ 0 
$ 1,080 
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ESTIMATED MAN-BOORS 

Field 
Laboratory 
Office 

72 
800 
_!!. 
953 

ing this period, we will collect the spring and summer benthic 
form the spring and summer macrophyte analysis and the lab 

pring and summer benthic collections. In addition, we will at 
Working Team Meetings and prepare first year• data for i •W<'-1'1111"' ... 

Phase II Final Report. Quarterly progress reports will be s 
into 
to 

Budget 

SAlARIES 
Field 
Laboratory 
Office 
Total 

EXPENSES 
Field 
Laboratory 
Office 
Total 

ESTIMATED MAN-HOURS 

$ 1,698 
$14,541 
$10,919 
$27,158 

$ 390 
$ 690 
$ 800 
$ 1,880 

Field 72 
Laboratory 800 
Office 328 
Total 1200 

se IIC (August 1, 1983 - January 31, 1984) and Phase liD CFe1bdllilty 1, 1984 -
30, 1984) have budgets identical to Phase IIA and Phase 

In summary Metcalf & Eddy will provide you with the Phase II st 
annual lump sum fee of Forty-Nine Thousand Nine Hundred Seventy 
($49,972.00) or Ninety-Nine Thousand Nine Hundred Forty-Four 
($99,944.00) over the two planned years of Phase II. 

or an 
Dollars 
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QUALIFICATIONS 

calf & Eddy is extremely qualified to provide Dade County 
ironmental Resources Management the services required to per 

iscayne Bay Benthic Sampling Program. This section of the p 
the personnel who will comprise the Project Team, and representa 

xperience that the firm has acquired through numerous benthic p 
conducted in and around Biscayne Bay as well as similar projects~tnctuc 
other parts of Florida. 

Key personnel on this project will be Mr. Guido Van Meek, P.E., 
PrincipalJ Dr. Ronald Ga~, Director of Metcalf & Eddy's Envira~~ll:al 

Jon 

in 

Sciences Division and a member of the Biscayne Bay Scientifi 
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 
Laboratory Supervisor for this project. In addition, to the 
Biologists assigned to this project, Metcalf & Eddy has assembl 
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 Sci 
leading invertebrate taxonomist, Mr. Julio Garcia-Gomez, former 
and now with Miami-Dade Community College, another leading inver 

eld and 
roject 
Quality 
es will be 

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

ist, 

Following the resumes of the project team is the section on & Eddy's 
related experience. Of primary importance to this project is Melldllf & Eddy's 
recently completed four year benthic community structure study ted for 
Florida Power Corporation's Crystal River Nuclear Power Plant. study 
consisted of quarterly sampling of benthic core samples, venturi es, 
seagrass and macroalgae quadrats, and sediment samples, as well seagrass 
transects, zooplankton and oyster reef samples. The Quality Team 
mentioned above performed Quality Control services for four this 
project. We have included a copy of our laboratory and data tr 
procedures manual for this study as an example of how project 
was monitored during the course of the study. 

In addition, we have included a set of our computer-generated 
illustrate how benthic data similar to that required for this 
presented, as well as how weather data and physical parameters 
Metcalf & Eddy has conducted numerous other benthic studies in ~~~~3J 

ef and other shallow water sites in central and southern Florida. 
descriptions of these projects follow. 
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PR:>JECT TEAM MEMBERS 

iCb van Meek, P.E. Vice President 
ronmental Engineering 

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

k McMahon Project Manager 
ity Control-Seagrasses 

F. Gleman Field/Laboratory Supervisor 
and Macroalgae Taxonomy 

et Ahearn Project Biologist 
Sampling and Laboratory Analysis 

bara 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. Bieber 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 
Annelid Taxonomy 

QUALITY CX>NTR:>L TEAM 

Julio Garcia-Gomez, M.S. 

Project Biologist 

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 
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GUIDO VAN MEEK, 

ON 

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

Mr. Van Meek is presently Vice President in charge of the Civ ironmental 
Departments. His diversified experience as a civil engineer .... ~1111-''"'es the 
planning, design, and project supervision of multi-disciplin ic ipal, 
housing and recreational projects and the management of a pr 
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 •~g~"u'"' 
design of site development, water management, water distribut ... ,..~~~~~Luu 
collection systems, and road design for various projects throu 
Southeast. 

In the Environmental Facilities, his recent responsibilities .... ,4~~·ue the pro-
ject management of the Kings Bay Naval Facilities at Kings gia 
which encompasses more than 50 miles of water distribution, -"·•"1111 than 35 miles 
of sewage collection and the design of a 5.6 MGD water treatm and 1.2 MGD 
sewage treatment facilities along with well field and pumping tion. 

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

Before join~g 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 
projects ranging from the Ft. Myers area to Orlando. Among 
some of the largest land development companies in Florida 

Engineering - Florida 
Engineer and Land Surveyor - Colombia, South Ammwllmll 

IONAL AFFILIATIONS 

American Society of Civil Engineers 
National Society of Professional Engineers 
Florida Engineering Society 
~ter Pollution Control Federation 
American Water Works Association 
Urban Land Institute 

of more 

e of operations 
utility 

ing firm, 
evelopment 
lients were 
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:RONALD GABY, Ph.D. 

ON 

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

Dr. Gaby's experience in environmental investigations involvi 
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 COI~ile:r 
programming relative to these investigations. 

As the Director of Environmental Studies for Metcalf & Eddy, 
responsible for directing the efforts of the environmental 
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 
projects. 

Dr. Gaby is Project Director for the American Crocodile Study 
conducted in south Dade County, a benthic and planktonic 
structure study for Florida Power Corporation's Crystal River 
and of a number of Environmental Impact Statements in compli 
24CFR Part 58. He has also been involved in an Environmental 
for the South Shore redevelopment on Miami Beach, Florida, a 
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. 

Prior to joining Metcalf & EddY, Dr. Gaby had his own 
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 PrloPc>•E!III 
Everglades Management Plan, funded under the 208 program. 
visiting lecturer in Engineering Technology at Florida I 
University. He has served on the Biscayne Bay Scientific 
Advisory Committee. 

American Society of Mammalogists 
National Audubon Society 
Florida Audubon Society 
Sigma Xi 
Phi Kappa Phi 

is 
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MARK 

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

MCMAHON 

and 

Mr. McMahon's experience in environmental investigations 
biological and ecological field investigations, laboratory 
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 
and final report writing for ecological portions of DRI's, 
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 Keysi a 
coal-fired power plant site selection study in central and 
Florida, and the Development of Regional Impact for a 230 •-···~IN'a•uuu~ssion 
corridor in central Florida. He was Field supervisor for ronmental 
studies associated with the master plan, system plan, and Dade 
County marinas. He coordinated the Benthic and Planktonic ty 
Structures Study for Florida Power Corporation, including wr of the 
annual reports, and is a member of the Quality Control Revi 
for this project, his specific area of concern being seagra 
also been involved in the DRI Study for a residential area 
mental assessments for two marina sites for a large residen 
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 
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 AirportJ and par 
botanical studies for Pumpkin Key, a low-density residentia 

environ­
develop­
ect Manager 

t of Miami 

in 

in 
the Florida Keys. He was responsible for field coora~na1~~cx.,~ 
American Crocodile Study in South Florida, and had been 
coordinating regional treatment of rare and endangered 
EISs as well as treatment of these species for power plant 

His past experience in Florida includes two transmission studiesi 
two plant expansion studies for a major southern utility ·~lbM~v several 
Environmental Impact Studiesi and more than eighteen DRIS or housing 
developments throughout the state. Many of these projects located in 
areas of wetland vegetation communities. Mr. MCMahon assi the Dade 
County Planning Department in their compilation of 
species far the Biscayne Bay Management Program. 

PROFESSIONAL AFFILIATIONS 

Florida Academy of Sciences 
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JON F. GLEMAN 

University of Miami, 1974. 

• Gleman' s work in conducting ecological studies has concentr 
ronmentally sensitive terrestrial, marine and estuarine e 

Florida. 

a Senior Project Biologist with Metcalf and Eddy, his exper 
ncluded laboratory supervision of a major benthic community str 

and maJIIIIal trapping and tagging, and general taxonomy. Be 
environmental impact statements, development feasibili 

scientific reports. Be has also been extensively involved 
veys in central and southern Florida. His experience incl 

YCD~<~•v, and marine inventories as well as vegetation character 
unity analysis, photo-interpretation, and vegetation mapping 

k has been the basis for numerous DRI's, including Florida n-.. -..1111 

t's Keentown-Whidden transmission corridor in central Flori 
Corporation's Piedmont-Sorrento transmission corridor near 

and Cape Coral Unit 86 in Ft. Myers. Mr. Gleman was also i 
plant site selection study in Martin County for Florida 

ght Canpany. 

da 

• Gleman has conducted several benthic studies as well as an.L'"".._""" 
population studies, aquatic biology and endangered species sur 
an environmental assessment study of terrestrial and aquatic eo'e~:ems 
at a proposed nuclear power plant site for Florida Power & LightiC~IDJ)8niV 
in south Dade County, PloridaJ this study included benthic 
taxonany for southern Biscayne Bay. As a certified diver, he 
in the benthic and planktonic community structures study for 
C~poration's Nuclear power plant facility at Crystal River, 
duties included mollusk and macroalgae taxonomic identifications 
as field supervision. Other benthic surveys and inventories he 
involved in include three Dade County Marinas, Turchin Marina, 
Place, all on Biscayne Bay, and South Shore on Miami Beach. 

Recently, Mr. Gleman has participated in a study of the American.,lllbc:od 
capturing, tagging, and radio tracking individual anbnals in an -~~-~A··~ 
determine the behavior and range of this endangered species. Be 
taken part in several seagrass inventory studies Metcalf & Eddy 
performed in the past year. 

Mr. Gleman supervises the biological operations of Metcalf & 

in-house Environmental Laboratory and has also prepared a 
environmental reports. 
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MARGARET M. AHEARN 

B.S., Biology, Old Dominion University, Norfolk, Virginia, 1 
Environmental Engineering, Post Graduate Studies, University 
Florida International University, 1979 - current. 

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

As a Project Biologist for Metcalf & Eddy, she has parti 

ami, 

variety of environmental studies. She was involved in seagra veys for 
proposed marina facilities & construction, which included ioe1~~~~ication 
of seagrasses, determination of cover density, field surveys data 
analysis. She has performed field collections and identifi of 
samples in the benthic and planktonic community structure st calf & 
Eddy has conducted for Florida Power Corporation. Ms. Ahearn field 
and laborat~y experience in water quality and turbidity moni in 
Biscayne Bay. 

Ms. Ahearn has also been involved in a study of the populati ology 
and behavior of the American Crocodile at the Florida Power & -~·N .. ~ Turkey 
Point plant in South Dade County. She has assisted in field igations 
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 
of Miami, where her duties included growing and maintaining 
various seawater media, isolatim of certain types of algae1. 
analysisr analysis of herbicide and pesticides; measuring de 
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 
Mary, Ms. Ahearn participated in a benthic baseline study of 
Atlantic Continentia! Shelf, where her duties included the i 
of benthic organisms, field collecting and sorting of samples 
compilation and sediment analysis. 

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

with 
versity 

in 
quality 

, sound 
avimetric 
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BARBARA BOHNSACK 

B.S., Biology (Chemistry and Geology Minors), University of~-·~~, 1976 
Post Graduate Study, University of Miami, 1981 

Ms. Bohnsack is experienced in biology and environmental pl 
experience includes field investigations involving taxonomy, 
collection of marine and terrestrial fauna, as well as the pr 
environmental impact studies and assessments. 

Ms. Bohnsack has been responsible for field investigations 
laboratory analysis for a benthic and planktonic community s 
for Florida Power Corporation at the Crystal River power 
and has recently participated in a number of seagrass i 
She has field experience in water quality and turbidity moni 
Biscayne Bay. 

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

She has also been extensively involved in a variety of 
investigations. She has participated in vegetation char 
mapping for both a transmission corridor study and a site 
for Florida Power & Light Company. In addition, Ms. 

xonomic 
study 

acility, 
studies. 
ng in 

ently 
biology 

t Turkey 

as 

in field investigations, aerial photographic interpretation, vegetation 
mapping for the Florida Power Corporation Piedmont-Sorrento emission 
corridor DRI, and the Marathon and Key West International Ai ts EIA's 
in Monroe County, Florida. Other recent work includes the Dd~•llration of 
a federal EIS for the south Shore Redevelopment on Miami Be Florida 
and a DRI for a 692-acre residential subdivision in Cape Florida. 

Prior to joining Metcalf & Eddy, Ms. Bohnsack was a Research istant 
at the University of Miami School of Medicine, where she was ved in 
clinical drug research investigating the relationships rious 
mental states and drugs. She has also served as Research in 
research of the community structure of coral reef fishes in Florida 
Keys, and research in pollination biology in Costa Rica. ticipated 
in a study that developed quantitative photographic samplingatlthniques of 
marine benthic communities. 

IONAL REGISTRATION 

P.A.D.I. 

IONAL AFFILIATIONS 

Florida Field Biologists 
National Audubon Society 
International Oceanographic Foundation 
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ELIZABETH M. 

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

As Project Biologist for Metcalf and Eddy, Ms. Frank has parti 
field collection, sorting, identification and biomass determin•~~~m 
organisms, and sediment analysis as part of a benthic and plan 
community structures study for Florida Power Corporationr gLaJ~~·YP 
preparation for vegetation analysis in a site selection study 
utility company's proposed power corridor; and in trapping, 
radio tracking American crocodiles for our study of this 
species at Florida Power and Light's Turkey Point plant in Sou 
County. She has also assisted in preparation of development 
impact studies and the master plans for three Dade County mari 
included editing, and graphics preparation and analysis. 

While working on water quality analysis projects in Metcalf & 
laboratory, Ms. Frank has become skilled in the use of selecti 
electrodes, the oxygen meter, and the turbidimeter. She has 
with various analytical standards and performed such tests as 
ammonias, orthophosphates, bromides, coliforms, oils and 
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 
She became experienced in the use of various core samplers, dr 
otter trawls, and water samplers to test various water 
She was engaged in a special problems field study in Bermuda, 
concentrating on mollusk habitat, biology and identification. 

IONAL ROOISTRATION 

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

ida. 
and 
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W. NEIL GILLIES 

ON 

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

University. 

Mr. Gillies' experience is in biological research, computer 
laboratory analysis, and instruction. He has worked on a 
environmental assessment studies in south and central Florida 
a research associate studying crustacean systematicsr and was 
biologist involved in design and implementation of improved 
techniques for bulky trawl and grab samples. 

ng, 

As a Project Biologist for Metcalf & Eddy, Mr. Gillies spec 
crustacean and zooplankton identification, sorting and field 
He has been responsible for invertebrate taxonomy for the 
Corportation Benthic and Planktonic Community Structures St 
participated in a variety field investigations, and has been 
in routine monitoring of water quality in Biscayne Bay. He 
instrumental in the experiment design phase of new projects, 
statistical analysis of environmental data. 

in 

As a Director of Computer Operations, Mr. Gillies' responsibi 
include management of all computer functions in-house, and ae~INPJ~4!rt 
and maintenance of computer programs. He has developed many 
graphics and report programs for the firm. 

Mr. Gillies has worked as a consulting crustacean taxonomist 
studies in the south Florida region. He identified gammariu~~~~~~~~~u~ 
from Florida Bay, decapods and amphipods from a pass on the 
coast. Prior to joining Metcalf & Eddy, as a Research Associ 
large university in Miami, he participates in a National Sci 
Foundation Grant for the systematics study of the genus ~~~~~~· 
helped implement a study of benthic communities in a restor 
bed in Biscayne Bay. He has also served as a Research Assoc 
environmental consulting firm, as an instructor in marine 
a technician for a large university. He has considerable e 
the identification of gammaridean amphipods, and a working r-·-··""''"'' 
with several international experts in amphipod taxonomy. 

His work includes the Florida Power Corporation Crystal Ri 
Environmental StudyJ the Florida Power Corporation Anclote A~~gprelge 
Plant Environmental Study of the Impact of Heated Effluent 
Marine Communities, and the Peace River Environmental Study 
Florida. He is a certified diver. 

AFFILIATIONS 

Biometric Society 
Crustacean Society 

and 
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WILLIAM ALLEN HI 

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

Mr. Hieber's expertise in zoology has been utilized in env 
studies and research. His responsibilities with Metcalf & 
field monitoring and laboratory analysis of chemical and 
parameters for water quality monitoring programs. Also, Mr. 
responsible for the scheduling of personnel for both the 
biological laboratory operations. 

He has been involved in a benthic and planktonic conununity 
study for Florida Power Corporation, and has participated in 
seagrass inventory studies for Metcalf and Eddy. He has fi 
and laboratory experience in water quality and turbidity mon 
Biscayne Bay. Be has assisted in the preparation of DevelOJ~t~l 
Regional Impact Studies for three Dade County Marinas, and in•1~•~ 
monitoring of the American crocodile, including trapping, 
telemetry, as part of an endangered species study for Flori 
Light Company. 

of 

Prior to joining Metcalf & Eddy, as a laboratory technician 
Everglades National Park in Homestead, Florida, Mr. Bieber 
the collection and analysis of field data for the design and 
a marine water quality monitoring system for the parkJ mai 
laboratory and field equipment, and use of computer te~uJrlv.L~­

and storage of historical data. 

1 nvolved in 
lopment of 

of 

At the Rosenstiel School of Marine and Atmospheric Science's 
Biology and Living Resources he worked with radioactive ma~e~-~~~ 
calcium and carbon uptake in corals, developing expertise 
such instruments as the scintillation counter, oxygen e a~~p·-.~•~, and 
spectrophotometer&. 

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

PBOFESSIONAL RB;ISTRATION 

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

PROFESSIONAL AFFILIATIONS 

International Oceanographic Foundation 

kansas, 
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PAMELA KRAUSS 

ON 

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

dPERIENCE 

1981) 

Ms. Krauss has experience in a variety of botanical and ecolog 
investigations and research, including water quality and aqua 
respiration studies, a benthic and planktonic community struc 
rare and endangered species studies and vegetation analysis bym~mutna 
aerial reconnaisance and aerial photography. Her research 
includes botanical field trips in the Caribbean. 

As a member of the Metcalf & Eddy Environmental Staff, 
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 qua 
turbidity monitoring in Biscayne Bay. She has recently has 
Rare and Endangered Species Study for Florida Power & Light Ca~~Y 
entailing an exhaustive field, literature and herbaria review 
species in South Florida, and was one of the authors of the pl 
for this study. She was also involved in a site selection st 
major southern electric utility company which involved the 
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 i 
for the South Shore Redevelopment project on Miami Beach, the 
Florida Power Corporation Piedmont-Sorrento transmission corr 
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 
Airports in Monroe County, Florida and the "Hole-in-the-Donut"•~~~u~ay 
G.A.C. Properties in Collier County, Florida. 

While associated with Metcalf & Eddy, Ms. Krauss has resear 
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 res 
assistant for Fairchild Tropical Garden and assisted in teach 
field botany for a university and museum in Dade County, Flori 

Ms. Krauss had a graduate assistantship under Dr. Daniel 
. Department of the Interior grant to study endangered plant 

South Florida. 

IONAL AFFILIATION 

Ecological Society of America 
Florida Academy of Science 
Florida Field Biologists 
Fairchild Tropical Garden 

, I 

I 

I 
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STEPHEN P. LANGLEY 

Biology, Manhattan College, 1968 
Biological Oceanography, University of Miami, 1974 

Mr. Langley has experience in biological oceanography, mar ineiiEIIDO.Lc:>gV 
environmental impact assessment and toxicology. As a Projec 
with Metcalf & Eddy, he has conducted a number of enviro1runE~nt~ 
throughout Florida. 

His recent studies include several field surveys in Biscayne to provide 
biological data for the preparation of Regional Impact Statei~Etts for Dade 
County marinas at Black Point, Homestead Bayfront Park, and Field~ 
the development of Claughton IslandJ and the South Shore Reaqr~~OIDEtn~ 
project on Miami Beach. He has been responsible for aquatic-~~ ..... 
characterization at a number of sites in Biscayne Bay and 
in support of marina construction permit applications. He 
completed an analysis of the phytoplankton communities of Fl 
the Everglades Protection Association and he was involved in~lhc•+ 
community analysis for the Orange-Levee transmission corri 
participated in the benthic and planktonic community struc 
Florida Power Corporation at the site of a nuclear power 
River, Florida in which his primary responsibilities were 
identification and sediment analysis. Be has extensive fiel 
laboratory experience in water quality and turbidity monitor 
Biscayne Bay. 

Mr. Langley was involved in the Crocodile Study in south 
involving radio-tracking and trapping of crocodiles at Flori 
Light's Turkey Point site and recently conducted a literat 
water quality in the Key Largo Coral Reef Marine Sanctuary f 
has been involved in the preparation of Development of Reg 
Reports for Unit 86 of the G.A.C. Properties residential de·vi]UI~men 
Cape Coral, Florida and the water quality monitoring progrmniJ~Dr 
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 ~·~•·w~ 
on the benthic ecology and marsh vegetation of an estuary ~·n••m, 
the Metula oil spill and intertidal mussel populations in 
sector of the Straits of Magellan. 

and 

Mr. Langley's experience also includes marine photography 
as Project Manager with the Ministry of Fisheries of Mauri 
organized a mongoose bioassay of ciguatera fish poisoning i 
fisherieSJ and as a Medical Laboratory technician in the u. 
Corps where he was responsible for the operation of a br 
laboratory and field unit and the chemistry and histology 
250-bed hospital. 

position 
where he 

commercial 
Medical 

)JCIJo:;cu.y 

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

PROFESSIONAL REGIST~IONS 

N.A.S.D.S. Diver Certification 

of a 
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STEVEN E. TRINE 

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

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

As a member of Metcalf & Eddy's Environmental staff, Mr. Tri 

versity 

participated in a number of environmental studies. He has 
in a study for Florida Power Corporation to determine the efj~~lt 
thermal effluent from a nuclear power plant on benthic and 
organisms, including identification of polychaetes and minor 
groupsJ interpretation of dataJ and general sorting of 
performed literature search and analysis, map preparation 
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 
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 
culturesJ collection and preparation of samples on cruises 
collecting tripsr laboratory cleanliness and purchasing of 

As part of his M.S. Degree, Mr. Trine is conducting an ~u~~\~~.gp.~ 
study to identify grazing in south Florida on the alga !!_~~~! ...;;;.;;..~;;..;;;..;;= 

PROFESSIONAL Rmi STRATI ON 

1MCA Basic Scuba Diving Certificate 
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JULIO 

B.S., Colegio Champagnat, Havana, Cuba, 1952 
Doctor of Natural Science (Biological and Geological), Unive:~jUIY 

Havana, Havana, Cuba, 1955 
of 

M.S., University of Miami 

As a Consultant for Metcalf & Eddy, Mr. Garcia-Gomez has 
the Florida Power Corporation Crystal River Community Struct 
Quality Control Team, responsible for taxonomic verification 
and crustaceans. 

Mr. Garcia-Gomez has been responsible for the laboratory 
biological samples to determine species composition, a 
biomass, and caloric and nitrogen content, and to determine 
contents of fishes and macro-invertebrates. 

He has also assisted in the field collection of biological 
use of nets, dredges, grabs, etc., and has provided assi 
identification. He is skilled in the use of collecting 
extensive knowledge of field sorting techniques. 

He has extensive knowledge of identification of the marine 
the bay and inshore regions of South Florida and a broad Lal~•"• 
the literature pertaining to the identification and systema 
invertebrates and flora. He is also skilled in laboratory 
in the use of light microscopes and the bomb calorimeter. 

His professional positions have included Research Assistant 
University of Miami Rosenstiel School of Marine and Atmosphe 

member of 
Study 
mollusks 

of 

isms in 
ity with 

of marine 
iques and 

Food Technologist for the Atlanta Corporation, and Research ~il~n 
the Institute of Oceanography of the Academy of Science in , Cuba. 

He has participated in a number of projects, grants, and 
include "Studies of the Effects of Thermal Pollution in Biarn.,~~ 
Card Sound, Florida", "Ecological Studies of Rookery Bay and 
Bay, Florida", "Ecological Studies off the Coast of Marco Is 
and "Determination of the Prtmary Food Sources Utilized by 
Epibenthic, and Cryptic Fauna in a Coastal Lagoon in Sou~ut:a••~ 

He has published a number of articles and technical papers. 

PROFESSIONAL AFFILIATIONS 

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

B.A., University of Massachusetts, 1965 
Ph.D., Cornell University 1971 

' 

Dr. Prince is Assistant Professor of Biology at the Univer 
in a joint appointment in the Department of Biology, Coral b<IIDIIIE!S 

Department of Biology and Living Resources, Rosenstiel Sch100:• 
and Atmospheric Science. Be is coordinator for the introduc 
for biology majors, lecturer in botany, and director of the 
This course involves over 500 students, 7 biology professors 
graduate teaching assistants. Additionally he is responsibl 
and laboratories for a senior/graduate level course in orrvo,lt>~ 
participating lecturer in plant physiology and developmental-..,.I..., ... 'V'o!Y 

Dr. Prince served as member of the Quality Control Review 
Metcalf & Eddy's benthic community structure study at Flor 
Corporation's Crystal River Plant. Be was responsible for 
taxonomic identification of marine algae by staff biologists 
identification of new algal specimens. 

for 

His previous experience includes work at Cornell University ine Shoals 
Laboratory, where he was at various times, a member of the faculty 
instructing 60 students in all aspects of the marine envir~fti·-·~, and 
lecturer and coordinator of Advanced Field Phycology. 

As Assistant Professor of Biology at the George Mason Uni··-·~-~~­
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 ins~~~~~'n•v~ 
introductory course for biology majors. 

level 
in the 

Dr. Prince was formerly a Post-doctoral Investigator for ars under 
,Dr. John H. Ryther at Woods Bole Oceanographic Institution, •C!III>dls Bole, 
Massachusetts, prior to which he was a marine consultant f well-known 
research laboratory in Newport, Rhode Island from 1969-1971 

Dr. Prince has numerous publications. The most recent 

Prince, J.S. 1977. The ecology of Sargassum ~~~~~~ 
waters off South Florida: Preliminary results, 
13 (Supplement): 56. 

' ! 

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

LOWELLP 

, I 

I 

As a Consultant for Metcalf & Eddy, Dr. Thomas has been a me1~.~,~' of 
the Florida Power Corporation Crystal River Community Struct ; ' Study 
Quality Control Team, responsible for taxonomic verification annelids 
echinoderms and other phyla. Dr. Thomas also wrote the sec 
endangered and threatened marine invertebrates for a regiona 
spercies study conducted by Metcalf & Eddy. 

Dr. Thomas has more than 20 years of experience in Zoology 
Sciences which includes academic and research positions. 
research interests are the systematics of the Ophiuroidea 
systematics and ecology of marine invertebrates. He is 
Professor in the Rosensteil School of Marine and Atmosphere 
at the University of Miami. 

Early in his career, Dr. Thomas was both a Graduate Assi 
Research Aide at the University of Miami. He was a Graduate 
in the Department of zoology and a Research Aide in the Mari 
Be later served as Assistant Curator of Marine Invertebrates 
Institute of Marine Sciences. 

His positions have also included Visiting Curator at the l"'U15Wil·ll 

Comparative Zoology of Harvard and the Peabody Museum of 
Lecturer at Florida State University, Visiting Scientist for 
Organization for Tropical Studies in San Jose, Costa Rica, 
Lecturer for the Sediment-organism interrelationship Course 
Biological Laboratory. 

Dr. Thomas has numerous publications, the most recent ones 

"The Ophiacanthid genus Amphilimna (Ophimoidea, 
Proc.Biol.Soc.Wash.,!! (14): 127-140, 1975. 

"The Systematic Relationships of Ophioplocus, .;;;.,tli;===~:jM[o' and 
Opbioceres (Echinodermata, Ophimoidea)• Bull.Mar.Sci., (2), 1975. 

•coral Reefs, Mangroves and Dutch Gin.•, sea Frontiers, 
284-293, 1974. 

•Biological Results of the University of Miami Deep-S 
Bull.Mar.Sci., 23{3): 585-599, 1974. 
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REPRESENTATIVE EXPERIENCE IN 
BENTHIC STUDIES AND PR:>JECTS ASSOCIATED WITH BISCAYNE 

& Eddy is providing the services required by Monroe Coun 
Impact Assessment Reports for proposed airport imp ts 

Key west International Aiport. The professional services inc 
4~··•a•'•~··ies of vegetation, wildlife, rare and endangered species, 

quality, noise, socioeconomic impacts, water quality and the 
alternatives. Benthic and seagrass surveys were conducted in 

Laboratory services included taxonomic identification of ~~~~~,,va 

& Eddy is providing services to Monroe County for Environ~~~~~ 
•~•ac:asment Reports for proposed improvements at Marathon Aiport. 

lude inventories of vegetation, wildlife, rare and endangered ~~··~a 
lysis of air quality, noise, socioeconomic impacts, water qual 

.. o;;,caa . .~.u.•"'"'ty of alternatives. Benthic and seagrass surveys were 
site tidal lagoons. Laboratory services included taxonomic .~.u·•uY"'"' 
benthos. 

& Eddy prepared an environmental assessment report for 
ility. Professional services included inventories of vegeta 

and endangered species, as well as water quality analyses. 
agrass surveys were conducted in on-site salt ponds. Labora 

uded taxonomic identification of benthos. 

i 
1 I 
I 

An environmental assessment was made of the Cocoplum residential 
in Coral Gables, !'lorida. This site was ancng the last large unl•llllle 
tracts of land fronting on Biscayne Bay in Dade County. Many ..... lliollll 

problems were encountered and effectively solved during this J most 
related to waterways, preservation of the remaining red mangrove 
tree growth along the bayfront, and disposal of stormwater 
discharge into adjacent waterways. 
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Mh4"~•lf & Eddy has completed a comprehensive baseline field inves 
ss the impact on terrestrial and aquatic ecosystems resulting 
truction of a proposed nuclear power plant. All aspects of 
aquatic biology were inventoried. Impact assessments of 
ation, including anticipated impact from mechanical draft 

tion to 
the 

' strial 
............. ion and 

performed. 

al work involved preparation of a detailed work program r 
of a monthly monitoring program for the 2500-acre study 

formation obtained from over twelve months of field and labor 
stigations was used to prepare an environmental report to the 

ulatory Commission. 

of services included bimonthly Ponar dredge samples, fish D~~~~·~D 
rop~te inventories in southern Biscayne Bay. Taxonomic 
lysis were performed in the laboratory. Mollusks and 

dentified to species. 

firm has recently completed a system and hurricane plan st 
ecreational boating facilities in Dade County. This project 
orecasting demand, identifying alternatives of development, 

ternatives, recommending a development plan and projected faci 
irements. In addition, detailed site master planning has ta 

IH<lm'~st:ead Bayfront Park, Black Point Park and Chapman Field. Th 
IPJ"«nlning calls for the dredging of three major marinas, with new 

king, recreation and eating facilities. Development of Regi 
udies are being prepared by Metcalf & Eddy with emphasis on 

ironmental considerations. Terrestrial and marine benthic 
studied. Biological communities were sampled for community I:(JtlnP<)S 

and abundance. 

The 

for 

Of prime importance are the sensitive ecological aspects of the ~~~~~!d 
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 sur 
adjacent to the three marina sites and preparing Dredge and Fill.01Mr~~1 
applications. 
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-,~cllllf & Eddy was the prime contractor to the Miami Beach Redeve 
Agency for the preparation of a Development of Regional Impac 

proposed 225-acre South Shore Redevelopment Project, which inc 
1~·~~,,~r•ries of vegetation and wildlife in the project area. The 

testimony at all public hearings before the South Flor~aisuw~ 
anning Council, City of Miami Beach, and Dade County. Metcalf 

................. d the federal Environmental Impact Statement for this proj 

unique feature of this project is an extensive waterway system 
dredged from the presently urbanized area. This canal system 
is being guided through the permitting process by Metcalf & 
performed a hydrographic study for the canal system, and nrt~~~a•'n 

uu1.uuJ"~ance monitoring for the marina during construction. 

tcalf & Eddy also conducted a Complex Air Source Study for this 
ces included field monitoring of ambient air quality, mathem~-~~~,4 

ling to predict future air quality resulting from construe 
Shore Project, and preparation of the permit application 

itional services involved attendance at public hearings. 

& Eddy was part of a team selected to prepare a Devel~PM~!nl:ll~tf 
Impact Study for the development of Claughton Island 

iscayne Bay near the mouth of the Miami River. This 44-acre 
to the mainland via a four-lane divided bridge. Metca 

sponsibilities included the overall coordination of the project 
sentations at public hearings, and the preparation of those 
DRI related to impacts on the environmental and public facili 

on 

itional work has included master planning, permitting, design 
struction of a marina to serve approxtmately 90 boats, and a ~u~.cA air 

monitoring and assessment study. 
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firm was engaged to prepare a Development of Regional Impact 
South Florida Regional Planning Council and to prepare initial 

~F~DJ.uA.~~ty studies to develop Fisher Island, a 225-acre island in 
A particular problem encountered in the planning involved 

feasible modes of accessibility connecting the island with the 
was determined that the most economically feasible and least 
tally disruptive solution to this problem was the use of hove 

tercraft. 

I 
I 

: 

~ ! 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

& Eddy conducted a four year benthic and planktonic commun 
ucture study as a part of the environmental technical specifica 
PPC's Crystal River Nuclear Power Plant. Pive types of benthic 

an area impacted by the thermal effluent were compared with cat•lol 
out of range of the thermal plume. 

included benthic core samples, venturi suction samples, seag 
ring, algal and seagrass harvesting, and oyster reef samples 
ications are carried out along with biomass and diversities IIUIIILI:.0\1.1.5 

all crustaceans, mollusks, polychaete&, echinoderms, algae and ••~• ... u.1.c:u. 

ants. Plume and control samples of zooplankton were also taken 
l (quarterly) basis. Taxonomic composition, abundance and 
were determined on a semiannual basis. The information ob 

ce1~~lred with data from a two and one-half year baseline study to 
on the environment by the 800 MW nuclear power generating 

,._,r...,,.lf & Eddy conducted a comprehensive water quality survey to 
ical, chemical and biological aspects of the Punta Gorda Isles•e~•na 

its environs, and Charlotte Harbor. This work involved a 
field measurements and mathematical computer modeling. A wide 

cal and biological parameters were measured and analysed for 
~ waters. The dynamic behavior of the canals was simulated 

of hydraulic and hydrodynamic models. The coeffic 
models were determined in the field through dye studies and 

tablished methods. With the measured data, the models were ver 
aequently used to ascertain the effects of pollutants on the "'~~•r. 

water quality. 

October 1980, Metcalf & Eddy conducted a survey of water chemi and 
anktonic community structure in Plorida Bay for the Everglades wriM'~'~tion 
sociation. The results revealed that several areas of the Bay e fishing 

noticeably deteriorated during the past several years exhibit ique 
of planktonic organisms, low abundance, and elevated inity. 
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r chemical parameters showed no significant differences. The 
upport the hypothesis that restricted circulation in central Fl 

contributing to the decline in the local sport fishery. 

& Eddy recently designed a series of experiments for a 20 
effects of stormwater runoff on the biota of the Hillsborough 

•· .. ~n""' Reservior. The experimental design consists of three 
atory bioassay, a field bioassay and a benthic survey. Care 

stations will allow statistical control of receiving water sa 
acent land use and discharge rates. The field studies will r 
proximity to outfalls and ambient pollution levels in the 

ile laboratory bioassays will focus on effects due to the chemi 
toJDPCsition of the runoff itself. 

FLORIDA 

ults 
Bay may 

of 
and 

& Eddy conducted an evaluation of an existing deterior ina for 
Miami Beach Yacht Corporation. The initial work involved a ical and 

ic survey to assess existing conditions. Additional involved 
he preparation of coastal construction permits frcn the City of ·~~•.-•u.a. Beach, 

Florida Department of Environmental Regulation and the u.s. Corps of 
ineers. Metcalf & Eddy also provided assistance with public ings before 

agencies. 

Eddy prepared the conceptual master plan, prepared the .. IIIJI.' ....... 
coastal construction permits, and prepared the applications 
in agency approval for the Brickell Key Marina. When compl 

95 boat slips. Additional services included a complex air 
toring and assessment study, attendance at public hearings 

~·~aY'•~ation of construction documents for the approved facility 
issuance of the coastal construction permits. Seagrass surveys 

were performed on this site. 
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& Eddy prepared the conceptual master plan, obtained coasta 
~~a+·~uction permits, and prepared the construction documents for 
ex11>ar1sion of the Brickell Place Marina by the American Design and u•w•!~u•~mt: 
,..,.. .... ,..~ation. This marina is located on Biscayne Bay in Miami at Br 

will have a total of 99 boat slips when completed. The permitt 
uded the preparation of applications to the City of Miami, Dade 
ida Department of Environmental Regulation and the u.s. Army \..oi•IJIIII 

ineers. Additional services included agency coordinatiorl dur 
at public hearings, and benthic and seagrass surveys 

!cation. 
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------... ,.11 Metcalf & Eddy 
ENGINEERING PLANNING 

Coral Gables F1011da 33134 
30566!>9241 

TO: All FPC Personnel 

FROM: Jon Gleman 

PROJ: FPC Benthic Study 

MEM 

MEMORANDUM 

NO. 9425 

SUBJ: Review of FPC Procedures Manual 

Please review the following procedures manual a 
you understand the information contained within 
and dating this sheet next to your name. 

Thanks. 

Margaret Ahearn ~~-ti.. i'j;,Jw 
Barbara Bohnsack ' f.. t) /1 "'Ito 
Beth Botz~m ! Elizabeth ~~ank M '-'Av<¥JSf 
Ron Gaby ~ 'I A 
Neil Gill· v..IA/.~/ 2-~ v '-' (" 

Jon Gleman /.ti:". £Z. A~.,tf r/_ I 
Bill Bieber ~ (~\t~~16o 
Steve Langley ~.; ~/~1 r 
Mark McMahon V t\ ~l-'\ <6 ;,: ' \~~"t 
Beth Smillie ~s tJ;.z.Jyo 
Steve Trine ~P.~ 8"/~ ... /E~ 
Nancy Urban ~\1-o CO\~'\~o 
Andrew Wohl ,:t,\1, ~~~J. 
Pam Krauss F 1. _ • "' -, ~~ 

~ 

AN DUM 

icate that 
nitialing 
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Laboratory Procedures 

General Procedures 

Bottom Cores 

venturi Samples 

Oyster Reefs 
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LABORATORY PROCEDURES 

The following is a summary of laboratory procedur 

type of sample taken for the Florida Power Corpo 

thic Community Structure Study at Crystal River, F 

nstructions for sample preparation, sorting, identif 

nd biomass determinations are given for Bottom Cores 

enturis, Oyster Reefs, Benthic Macrophytes and zoopl 

General Procedures 

1. When samples arrive in the lab, a checklist of a 

types and sample numbers is prepared. These 

checked and the list signed when sorted and ready 

taxonomic identific~tion. 

2. All new taxa are put aside and recorded on the 

species list ao that appropriate •embers of the Q 

Control Review Committee (QCRC) can verify the 

identifications. One station from bottom cores, 

macroalgae and aeagrasses is also put aside. 

,for 

ion 

ida. 

I tion 

ton. 

e 

in tbe sample are to be verified by the appropri 

member. QCRC members acknowledge these verifica~·~~~~· by 

log. signing the Quality Assurance/Quality Control ( 

3. A lab log is kept, recordin9 what activities are 

performed on a daily basis. 

1. 
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Bottom Core Samples 

There are five replicate samples taken at each be 

~•atm~'~ing station in the field. Replicate samples are 

in the lab. 

1. Wash each bottom core sample thoroughly in 

through 2mm and O.Smm sieves coupled 

sieve on top). until most of the less than 0. 

has been washed out. Washing results in •c 

"fine• fractions. 

2. Sort each fraction under a dissecting micros 

c 

into 

. s, six major categories: worms (including anne 

nemerteans, sipunculids and nematodes}, gastmaltoas, 

bivalves, amphineurids, crustaceans, 

Place each of these groups from both 

separate labeled jars containing 40% isopr 
' ' 
I I 

I • 
I I 
I I 

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 

polychaete& to class if possible~ 

groups to phylum. ID's should be documen 

Bottom Core raw data sheets~ include sample 

2. 

in 

alcohol. 

(see 

han 

other 

blue 
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1. 
Level of Taxonomic Identification and Biomass Determinat 

PHYLUM CLASS ORDER FAMILY SPECIES 

X X X 
0 
0 X 
0 X 

0 
X X X 

0 
X X X 

ox 
0 

X X 

0 X X 

0 X X X 

0 
X 

0 X 

ox 
0 X 

0 X 
0 X 

X 

ox 
ox 
ox 

ox 
0 X 
ox 
ox 

nea ox 
Sipuncula 

ox 
Chaetognatha 0 

Bchinoder11ata ox 
OX 

Aacidiacea ox 
Osteichthyes 

tl)'l'Ea zooplankton biomass is the ccmbined weight of plankton i e. 
Identifications are variable insofar as grouping are concerned 

sooplankton data sheet. 

X • taxonomic identification 
0 • biomass determination 

: I 
, I 

I 

I 

..,, 

I 
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,. __ 

DIVISION 

0 
0 
0 

CLASS ORDER FAMILY SPECIES 

ox 

' ' 

i ; 

i 
I 
i ! 

I i 
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• 

date of collection and analysis, and signature 

analyst. Note major classification, specific 

classification, and number of individuals. Pla 

identified nemerteans, nematodes, and annelids 

any) in separate labeled jars. All crustacea e 

placed in one labeled jar.. For other groups: ce 

by phylum into separate jars except for and 

mollusks, which are separated by class. 

should contain 40' isopropyl alcohol. 

Venturi Samples 

One venturi sample is taken at each benthic aampli 

tion in the field • 

l. Wash each Venturi sample thoroughly in tap wa 

through a 3.2mm sieve until most of the finer 

bas been washed out. 

2. Place each washed sample in a large glass tray 

sort into six major categories: worms (includ 

annelids, nemerteans, nematodes), gastropods, 

bivalves, amphineurids, crustaceans, and 

organism that would obviously go through a 3. 

·is not included in the analysis. Place each 

erial 

1 Any 
! 

'! sieve 

group in labeled jar a containing 40' iaopropyl-lli.LOUI[l""•. 

3. 
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3. count and identify polychaetes, mollusks, and 

crustaceans to species, if possible~ otherwi 

identify to family or other major classificat 

Identify all other groups to class or phylum. 

should be documented on blue Venturi raw data 

include sample number, date of collection and 

analysis, and signature of analyst. Note maj 

classification, specific classification, and 

individuals. Place identified nemerteans, 

oligochaetes and polychaetes (if any) in sep 

. i 

's 

eets: 

r of 
! 

· 'todes, 

te 

labeled jars. All crustaceans are included one 

labeled jar. For other groups: place by ph into 

separate labeled jars except for chordates 

mollusks, which are separated by class. All 

should contain 40\ isopropyl alcohol. 

Oyster Reefs 

There are two samples taken at each Oyster Reef 

the field. These are analyzed separately. 

1. 
wash each Oyster Reef sample thoroughly in 

through a 2mm sieve until most of the finer 

has been washed out. 

4. 

I i 

tion in 

: i 

water 

terial 
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2. 

3. 

i ! 

Place each washed sample in a large glass tr Open 

and remove meat from each adult Crassostrea ~v~~~== 

(•adults• are distinguished from •spats• by s 

lengths greater than 2 em). Place meat from 

virginica in one labeled jar and measure righ 

(top shell) to the nearest millimeter. Recor 

back of blue Oyster Reef raw data sheets. In 

also the sample number, date of collection 

analysis, signature of analyst, 

classificat1 1n of all oysters found and num 

individuals. Place meat and right valve of 

virginica spats in one labeled jar. 

valve and meat from Q. eguestris in a 

all bivalves other than £· virginica. 

measurements are taken of oyster spats, but 

numbers of individuals on blue raw data 

other organisms found into four major 

amphineurids, bivalves other than £. 

I . 

lt £. 
alve 

the 

de 

t 

with 

Sort 

and 

! i 

gastropods and crustaceans. Barnacles and ~~~ 

(Amphipoda) are counted during sorting. Pre 

relative abundance of insects are recorded. 

sorted groups in jars containing 40' isopr 
, I 

alcohol. 

Count and identify amphineurids, bivalves, ropods, 

and crustaceans to species, 

identify to family or other major classific-1&11'-'• • 

Document ID'a on the oyster reef raw data 

s. 
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include signatures of all analysts involved. 

identified amphineurids, bivalves, gastropod 

crustaceans in separate jars. All jars shou tain 

40\ isopropyl alcohol. 

Benthic Macrophyte samples 

Three replicate samples are taken at each Benthi 

sampling station in the field. Replicate samples ar lyzed 

separately in the lab. : ! 

l. 

2. 

3. 

wash each Benthic Macrophyte sample thoroug 

water through a 2mm sieve until most of the 

material has been washed out. save the f 

solution. 
sort each sample in a large glass tray in 

and macroalgae fractions. sort and separa 

by division (Chlorophyta, Rhodophyta, Pha 

Identify seagrasses to species. tn each s 

leaves (if available) of each seagrass 

measured to the nearest millimeter from 

the end of the blade. Document lD's and 

measurements on blue seagrass raw data 

sample number, date of collection and ana 

signature of analyst. If no seagrasses a 

6. 

in tap 

ner 

in 

agrass 

croalgae 

yta). 

e, SO 

is, and 

found, 
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4. 

indicate on a seagrass raw data sheet the s 

number and •No Seagrass Present.• Place iden 

grasses in separate labelled jars by species. 

should contain the original formalin solution 

Identify macroalgae to genus. Document ID's 

Macroalgae raw data sheets~ include sample n 

date of collection and analysis, and 

analyst. If no macroalgae is found, 

Macroalgae raw data sheet the sample number 

Macroalgae present.• Place identified 

separate labelled jars by divisions (R 

Chlorophyta, Phaeophyta). Jars should conta 

original formalin solution. 

'· 

ed 

rs 

blue 

r, 

a 

, 
the 

--I 
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And Benthic Macrophyte Samples 

Wet weights and dry weights are recorded for Bott 

turi, Oyster Reef, Seagrass and Macroalgae samples. 

entification, organisms are divided for weighing as 

venturia and Bottom Cores 

worms: polychaetes, oligochaetes, nemerte 

nematodes and sipunculids 

Mollusks: bivalves, gastropods and amphineur 

Crustaceans: all weighed together 

Other groups: divided by phylum except for 

.which are divided by class 

Benthic Macrophytes 

Seagrass: divided by species 

Macroalgae: Rhodophyta, Chlorophyta, Pha 

Oyster Reefs 

Mollusks: bivalves (other than Crassostrea 

re, 

ter 

f 

ows: 

dates, 

nica), 

gastropods, amphineurids, adult ~~~~~ 

virginica meat, and Crassostrea .....-.~~'..,_i;..;;;c.;;;;a 

spats (meat plus top shell) 

Crustaceans and insects are not weighed. 

e. ' ! ! 
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Wet weights for oysters and spats are usually done 

iple beam balance since the biomass is generally lar 

are done on the Mettler. The Mettler is used 

dry weight biomass determinations for all other 

Wet Weights: £. virginica adults and spats7 Benth 

Macrophytes 

Materials needed include triple beam balance, shee 

the 

Dry 

wet 

r reef 

·of 
: I 

paper, forceps, porcelain evaporating dishes and raw 

sheets. Pour out excess preservative from a Smn11~•=u! jar, 

pour remaining preservative an~ plants or oyster t out 

to sheets of newspaper, pat ~ry. Obtain a tare 

evaporating dish. ~ransfer sample from 

dish and obtain sample plus container weight 

hese values on the back of the appropriate blue raw 

calculate wet weight to two decimal places. 

of a 

Write 

sheet 

is transferred to the front of the data sheet. ' ' 1 

_.._., .......... dingly (e.g: 2CB Oysters, lDA Phaeophyta) and se : 1 side. 

t oyster meat samples are then oven-dried at 90°C 48 

ours. Spats and Benthic Macrophytes are oven-dried a o0c 
or 24 hours. Collect all blue raw data sheets for s 

in the oven and note on an attached paper tag 

time samples went in the oven and the date and t 

to be removed. Place these data sheets in the fil 

abeled •In Oven.• 

9. 

es 

date 

hey 

rawer 
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Wet Weights: All other groups 

The Mettler BlO balance is used for all wet and dr ight 

determinations for Bottom Core, Venturi, and .. y-~~·ar 

f samples other than £• virginica adults and spats, 

ge amounts of Benthic Plants. Just prior to using 

ance, make sure it is zeroed. Materials needed inc 

forceps, a strainer, aluminum weigh-boat 

ue raw data sheets. Write the sample type and numbe 

venturi MollusksJ 2DA Core Crustaceans) on a paper 

ain a tare weight.. Pour the sample and alcohol int 

trainerJ empty the sample from the screen onto paper 

pread sample out and pat dry. Place sample on 

igh-boat and obtain sample plus container weight. 

and 
I i 
' I 

I e.g: 

must 

done as quickly as possible after patting dry to r••t~• 

xcess alcohol, as the sample continues to lose 

Write these values on the back of the appr 

raw data sheet and calculate wet weight to three 

~~·s~~·B· Transfer this value to front of data sheet. 

x l0-3g when applicable. When a group of samples 

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

hours. Collect all blue raw data sheets from ~~~~· 

in the oven and note on an attached paper tag 

time samples went in the oven and the date and t 

to be removed. Place these data sheets in the 

labeled •In Oven.• 

10. 

i ! 

n 
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• Dry Weights 

After a group of samples has been oven-dried for 

remove and transfer rapidly to the dessicator loca 

to the Mettler balance. It is important that 

absorb as little moisture as possible prior to weigh 

Accordingly, keep the door of the dessicator closed 

removing a sample and make sure the dessicant in the 

tray is still active (bright blue in color). Place 

beaker of indicator dessicant inside the Mettler 

least 15 minutes before weighing begins and keep 

closed between weighings. Return the beaker of des 

the 100° oven when the Mettler is not in use. No 

weighing is to be done if the air conditioner has 

operating on a continuous basis. 

Obtain a container plus sample weight and indicate 

on the back of the appropriate blue raw data sheet 

dry weight to four decimal places~ indicate < 1 x 

necessary. Transfer this value to front of data 

Dispose of all dry-weighed samples and their oven-

containers. 

11. 
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zooplankton samples 

Two replicate plankton tows are taken at the su 

mid-depth at each station per day. samples are tak 

night for two consecutive days for a total of 16 s 

each station. Replicates are analyzed separately. 

1. Prepare aliquots of zooplankton samples 

Langford Plankton Sub-sampler. Aliquot s 

from 1/2 to 1/512. First, a 1/2 aliquot 

saved for biomass determination. Second, 

1/2 aliquot is subsampled further as nece 

depending upon on the amount of phytopl 

relative density of zooplankton 

sample thoroughly. Pour sample 

Sub-sampler (make sure plug is inserted 

Insert center core of subsampler part 

sample again. While contents are swirli 

center core to bottom of sub-sampler wi 

segment positioned over the drain hole. 

sub-sampler over a collecting dish and r 

plug; allow subsample to drain out. Ri 

emptied segment. Reinsert plug. Pour 

sample from sub-sampler back into origi 

save. Repeat procedure with sub-sample 

as necessary in order to achieve desire 

12. 

I e and at 

day and 

es at 

the 

ranges 

·taken and 
' ' 
! I other 

and 

:bottom). 

i ' 

Swirl 

push 

desired 

drain 

of 

jar and 

many times 

iquot size. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

! i 
I ' 

! I 

I ' 

2. 
Count and identify zooplankton under a dissec , 9 I I 

I 

• 

microscope. Record IDs on blue zooplankton r 

sheets, include sample number, date of collec 

analysis, and signature of analyst. Note maj 

classification, specific classification, and 

individuals. Pour identified sub-sample bac 

containing the remainder of the original 1/2 

from which the ID subsample was taken. 

Wet Weights 

use 1/2 aliquot of sample previously set aside f 

determination. If necessary, this may be subdivided 

before filtration and weighing procedures. 

tray with aluminum foil. Tare a standard size 

(47mm dia. Metricel GA-l, pore size Su), which bas 

dessicator overnight, on the Mettler 810 balance. 

tare weight on back of blue data sheet. 

Buchner funnel, add SOml of distilled water 

data 

and 

filter 

the 

full auction until excess water is removed. Wait S s, 
Mltord bleed system, then remove filter. Tare wet filter, 

weight on back of blue data sheet, and replace in f 

Filter aliquot of sample. Shut down suction after e 

is removed,.bleed system, flood with SOml distilled 

follow with full suction until excess water is r•m•~v•~,m 

I : 

1. 

~ ss water 

I er, 
I ! 

and 

bleed system. 
13. 
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lood with SOml distilled water and apply suction 

ater is removed again. Wait five seconds, bleed 

emove filter, and immediately obtain wet weight 

ilter on the Mettler. Calculate wet weight and r 

ront of appropriate blue raw data sheet. Place 

the oven on a larger labeled filter paperJ zooplank 

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

B. DrY Weights 

After a group of samples has been oven-dried for 

remove and transfer rapidly to the dessicator. 

that the dried samples absorb as little moisture as 

prior to weighing. Accordingly, keep the door of 

dessicator closed except when removing a sample and 

the dessicant in the bottom tray is 

in color). Place a small beaker of indicator dessic 

the Mettler balance at least 15 minutes before weigh 

and keep the door closed between weighings. Return 

of dessicant to the 100° oven when the Mettler is 

use. No dry weighing is to be done if the air condi 

not been operating on a continuous basis. 

Remove oven-dried sample and filter paper from 

obtain sample weight. Calculate dry weight to four 

places and record on front of appropriate blue raw d 

Dispose of all oven-dried samples. 

14. 
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DATA TRANSFER PROCEDURES 

The following is a summary of data transfer pr 

each type of sample analyzed in the laboratory for 

Power Corporation Benthic Community Structure Study 

River, Florida. Sample data sheets and instruction 

calculations and data transfer are included for ven 

Bottom Cores, Oyster Reefs, Seagrasses, Macroalgae, 

Florida 

Crystal 

and zooplankton. All blue data sheets should be ch 

completeness and correct calculations. The checker~u•uuld then 

initial the sheet in the lower lefthand corner. La 

sample data are transferred from blue raw data 

final data sheets, with the exception of Radials 

transferred directly from field notebook). This 

thoroughly and accurately. All new species, once 

the Quality Control Review Committee, are written 

correct species code (see Appendix 1) on the 

data sheet. A list is maintained of all new 

computer codes. 

Data transfer is not complete until all analys 

signatures are obtained and a final data check 

someone other than the person who transferred the 

a tory 

to white 

final 

their 

a. Final 

data sheets are then assumed to be complete if the.nnl@cker's 

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

15. 
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3. 

Three photocopies are made of every data sheet. ' : 

complete copy of final data sheets is sent to Flori 

power corporation. A second copy of the final da 

sheets is placed in the ~echnical Manager's file 

the third is maintained in the Connell Laboratory. 
' ' 

The raw data sheets and original final data sheets e 

filed in the project file. All field log entries 

should be reviewed immediately following each 

quarterly field trip and checked for completeness 

correct calculations. The checker should then ini 

the page in the lower lefthand corner. 

venturia and Bottom Cores 

From the field boOk, transfer the date and time 

sample collection, D.o., temperature, salinity a 

cloud cover to page 1 of the appropriate final da 

sheets. Fill in the quarter, station number and 

collector (see sample data sheets, Appendix 2). 

carets in place of decimal points. 

From the blue raw data sheet, transfer the numbe 

individuals of each species found to the spaces 

provided on the final data sheet. Transfer wet 

weights (to three places) and dry weights (to 

places) for each group present. 

write analysts' initials on lines provided for 

1 

I 

' ! 

group. The analyst(&) must then sign his or her 11 

name. For final data check, make sure data was 

16. 
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1. 

2. 

Write analysts' initials on the lines provi 

analyst(s) must then sign his or her 

final data check, make sure data was 

correctly from blue raw data sheets to fin 

This must be done by someone other than the 

transferred the data. Following final data 

lower left corner of every data sheet must 

initialed by the checker. 

Seagrass 

From the field book, transfer the date of 

collection to final seagrass data sheets. 

quarter, station number, and collector (se 

data sheet, Appendix 2). 

From the blue raw data sheet, transfer we 

The 

For 

ets. 

rson who 

eck, the 

e 

the 

ights (to 

s) for all 
three places) and dry weights (to four pl 

species. Indicate the number of seagrass ades 

measured for each species. 

3. Calculate mean blade length standard devi 

standard error for each species. use a 

with print-out capacity. save all tapes 

length and standard·error in the spaces 
on 

the final seagrass data sheetSJ record s--~·uo 
ata sheets. 

deviation under •Remarks• on the blue r 

18. 
I 

I ! 
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l. 

2. 

Write analyst's initials on the line 

analyst(&) must then sign his or her full 

final data check, make sure data was 

correctly from blue raw data sheets to fi 

This must be done by someone other than 

transferred the data. Following final da 

lower left corner of every data sheet mus 

initialed by the checker. 

Macroalgae 

From the field book, transfer the date of 

collection to final Macroalgae data shee 

the quarter, station number and collec 

data sheet Appendix 2). 

Indicate algae present on final data sh 

in the appropriate spaces. Transfer 

three places if weighed on Mettler, to 

weighed on triple beam balance) and dry 

four places) from blue raw data sheets 

division. 

. 3. 
Write analyst's initials on the line pr 

analyst(s} must then sign his or her 

final data check, make sure data was 

19. 
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1. 

2. 

correctly from the blue raw data sheets to 

sheets. This must be done by someone othe 

person who transferred the data. Followi 

the 

check, the lower left corner of every data -n•@~t must 

be initialed by the checker. 

Seagrass Radials 

From the field book, transfer the date the 

were done to Radial final data sheets. Fi 

quarter, station number, and collector (se 

data sheet, Appendix 2). 

ials 

All Radial data are transferred from the 

directly to Radial final data sheets. 

replicates for each station are included ~~~~~~·~e 

sheet. Indicate for each replicate the cover 

and condition (good or poor) of each s species 

found. For example, eighty percent ~~~~, good 

growth, is entered as •osoG• on the responding 

to Halodule for the appropriate 

bottom type and the presence of 
' ' 

Indicate 

ae by 
i i 

genus under •Remarks• J specifying replica · i is not 

necessary. 

20. 
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3. No analyst signature is required. Data a 

against field logs for completeneSSJ data 

then initialed by the checker in the lowe 

zooplankton 

! I 
' I 

I 

hecked 

eets are 

eft corner. 

1. Transfer from the field book the date and 
1 

me the 

2. 

plankton tow was taken, D.O., temperature 

cloud cover and the flowmeter readings (" 

net1 "control" = outside net) to zooplan 

data sheets (see sample data sheets). 

instead of decimal points. From the bl 

raw data sheet, transfer the aliquot si 

number of individuals per aliquot of 

sample sheets, Appendix 2). Fill in the 

station number and collector. 

Calculate the factor to convert number 

per aliquot to number of organisms per 

following formula: 

where: (1) the aliquot 

Appendix 3) are derived fr 

of the Langford 

exclusively in this projec 

21. 
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(2) 0.00527 is a constant used to 

volume filtered in cubic met 

flowmeter (General oceanics 

Flowmeter Model 2030) is pos. 

the mouth of a half-meter-di 

plankton netJ 

and (3) the flowmeter reading is the 

EXAMPLE 

in flowmeter counts from the 

the end of a plankton tow 

flowmeter positioned inside 

flowmeter reading (inside net) = 1761 

aliquot • 1/128 

No. of Acartia tonsa per aliquot • 110 

conversion factor: 
(128) (1.184) 

(. 00527) (1761) 
• 16.3302 

number per m3 • (number per aliquot) (conversi 

• 1796 

3. Calculate relative ' clogging 

Relative ' clogging 

where: the difference in flowmeter r 

difference in total counts be 

22. 
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4. 

s. 

inside flowmeter (flowmeter positi 

mouth of plankton net) and the out 

flowmeter (flowmeter attached to r 

without net); these two flowmeters 

streamed simultaneously (Note: 
inside ne 

net flowmeter reading 

reading, assume difference s 0) 

in 

; I e 

tside 

owmeter 

Calculate total plankton wet and dry weigh 

6. 

total weight • (weight of aliquot) (inverse 

aliquot)(aliquot correction 

EXAMPLE 
net weight of aliquot s 2.461 aliquot • 

~61 
total weight • (2.~) (4} (1.075) • 11.356 

Calculate dry weight per M
3

: 

~ry weight per M3 • 

EXAMPLE 
total dry weight • 0.8954 

flowmeter reading (inside net) • 17 

tor) 

aecora flowmeter readings (check c in field 

log), conversion factor, aliquot size, wet and 

dry weights, dry weight per M
3

, and' 

23. 
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7. 

the spaces provided on the final zooplankton 

sheets. Calculate wet weight to three decim 

and dry weights and conversion factors to fo 

places. Record number per M3 to the nearest 

number. 

Write analyst's initials on the line provid 

Analyst must then sign his or her full 

Following a thorough data check (check 

and blue raw data sheets against final 

someone other than the person who transferr 

data, the final data sheets are initialed 

checker in the lower left corner. 

24. 
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FfC SPECIES CODE 

STRUCTURE OF THE CODE - - ........,__ ______. 

~be FpC Species coae la a 12-digit numerical refe 

animal or plant. It allOWS organisms to be group 

family, suborder, order, subclass, class, and/or 

Examples of the code follow: 

code - S034404S0100 

50 

3 

0 

Phylum - Arthropoda 

Class - crustacea 

Subclass - Copepoda 

Order - Barpacticoida 

Suborder - not given 

FamilY - ~achidiidae 

species, 

~s 
010 Genus-species - acutifrons 

0 Special Groupings - not ven 

code - ~03000829990 

~0 

3 

0 

0 

0 

82 

999 

0 

Phylum - Annelida 

Class - Polychaeta 

subclass - not given 

Order - not given 

Suborder - not given 

FamilY - Serpulidae 

Genua-species - unid. 

special groupings -

• 

given 
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ode - 270000009990 

27 

0 

0 

0 

0 

00 

999 

0 

Code - 850020100900 

85 

0 

0 

2 

0 

10 

090 

0 

Code - 452000501300 

- 452000501304 

- 452000501305 

Phylum - Ectoprocta 

Class - not given 

Subclass - not given 

Order - not given 

Suborder - not given 

Family - not given 

Genus-Species - unid. ap. 

Special characters - none gi 

Phylum Phaeophyta 

Class - not given 

Subclass - not given 

Order - Dictyotales 

Suborder - not given 

Family - Dictyotaceae 

Genus-Species - Dictyota ap. 

Special characters - not gi 

Crassostrea virginica 

Crassostrea virginica (spats) 

Crassostrea vir9inica (adult 
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It is important to realize that lower taxon levels 

referenced by higher taxon levels. In the code 45 501300, 

the third position of the code (2) references the as 

Bivalvia only when combined with the first two pos ons of the 

code (45- Mollusca). Therefore, the complete or 

Bivalvia would be 452, and could be readJ class via (2) of 

the Phylum Mollusca (45). Similarly, the e for the 

Family Ostreidae (50) would be 45200050J read fami 

(50), of the class Bivalvia (2), of the Phylum Mo 
1 

The only exception to the rule of finishing off a the 

lowest needed taxon level is for the Genus-Specie evel, which 

must also include the special character digit. 

CREATING NEW CODES -
A more or less phylogenetic order is followed in , rmining 

the code number for p~ylum, class and subclass 1 Order, 

suborder, and family are arranged alphabetically their next 

higher groupings. Genus-Species are arranged a 

within the first taxon level higher than family. 

important- when the Genua-Species category is sp., 

,.. , ' the Genus-Species code ~ be 999. Always have e most 

recent copy of the complete species code on hand en creating I 

a new code. 
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;.EX:;.:;.:AM:.;:..:.:P..:;;L;;;:.E;:;.S Q! ADDING !Q CODE 

Extant section of code: 

co Annelida 

403 Polychaeta 

40)000009990 Unid. sp. 

40300001 Ampharetidae 

403000010100 Amphicteis 

40300007 Arabellldae 

403000070300 Arabella lrlcolor 

403000079990 unid. ap. 

New species: 

Melinna maculata, in the family Ampha idae. 

The first eight digits of the code ar ready 

made, 40300001. Look on a core or venturi 

sheet to find the alphabetized list of po 

specie•. 'ou will find that Melinna falls 

between Mediomastus californiensis and ;.:.;::;.:;,;a.;:~-

clrrlfera (400 and 420, respectively). Pi a number 

between these two, add on a zero for speci character 

category, and the code is made: 

4030001 

C0300010100 

40 300014100 

Ampharetldae 

Amphicteis ,;;;r,.;;;;,;;.;.;;.;.;;-... 

Mellnna maeulata 
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Another •apeclea'a 

Mellnna ap. 

~be rule for adding a name that lnclu 

unidentified apeciea with an identified ge 

pick a number that will fall after the las 

species level name ln the aame genua. The 

tbla •new' species would bea 

40300046 

40300014130 

Melinna maculata 

Mellnna ap. 

~o further illustrate the latter rule, 

the following sequence of codeaz 

40300046 Wereic!ae 

403000461300 Ceratonereia ap. 

403000463200 Laeonerels 

40300046 4500 Werela aeumlnata 

40300046 4600 Nerels falsa 

403000464700 tterels succlnea 

4030004,4800 Werela ap. 

403000C65700 Perlnerela 

to 

apect 

Wotlce that Merela ap. follows Rerela ln 
~~;.-.--

the code, ana that it falls before the nex 
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- ----

!PECIIS 

~btotel•l!l!l!!li 
cirtonOsPiO pts•• 

Arabella irioolor 
Arabella in~deeoene 
Areniaola arietata 
Aricidea tr!5111e 
Ariaidea philbinae 
Aric idea Eqlorl 
Ariaidea ap. 
Axiotbella .uoosa 
Branchioa!fchia a.ersaana 
_9p1tella C!Pltata 
Ceratonerela sp. 
Ol one clmerl -Olone sp. 

penella ~uata 
g>atra ~prea 
1g»ldJranchua sa!Jl!liMIIB 
__ .,. hAt_IIIII"QPC)d8 

/"'.. 

-- -- -- - .. - - ----
Speel• (Xdlta, vet an4 drY weic#ltJib'/ ~ 1 1 of 

PIDLUM &at.lM, CUSS PCL1CIIlftl 

SI'ICUS mm 
110300001 0100 
1103000850200 
11030000'10300 
110300001oa.00 
110300001&0500 
1103000550600 
1103000550100 
1103000550800 
1103000550900 
11030001131000 
11030001t31100 
1103000101200 
11030001161300 
11030001611100 
1103000161500 
11030001131600 
11030001191100 
1103000911 800 
1103000611900 
1103000612000 
1103000222100 
1103000882200 

1103000312600 
1103000312100 
la030003~800 
1103000522900 
1&03000103000 
1103000103100 
11030001163200 
1103000103300 
11030007031100 

10. 

.a 

L'l 

? 

k 

!PI CDS 

Loendalia fllrfell 
Luabrineria 89· 
Lyeilla alb! 
,!!alelona .2.ettD»an•• 
MarphY sa 8&115'1 inea 
Med10118Btu 8 oalifOrat-1• 
Mellnna .aaulata 
!!_1111 ep lo o 1rrifel;!! 
Ml111t?S?io oirrdtranalltata 
tla1nere1a ap. 
Nereie aoulllnata 
Nereia falea 
Nereie SJCO laM 
Nerela ap. 
NotOIIIlatua Latertoeaa 
Oruphie nebuloaa 
p 

,.cus .,. 10. 

110300GM~ 
1103000313600 __ ..... --
1103000913100 
11030001103800 
1103000223900 
II03000101t000 ~ 
110300001.100 
11030008511200 
11030008511300 
II03000521all00 
110300011611500 
110300011611600 
1103000ia611100 -,+ 
II03000ia611800 .3 
11030001011900 
11030001195000 ::.M..r---
11030001 051 00 
la03000615200 
1103000555300 
11030005551&00 
1103000855500 
1103000585600 
11030001165100 
la030006115800 

1103000916100 
11030001&66200 
1103000676300 
11030008561100 
1103000736500 
1103000856600 
1103000766700 
1&03000796800 



-- ----- - -- - ---

SPECIES 

Sabe11ar!,a sp. 
Schistomer1!J5US rudo1phi 
Sco1e1epis ,!Juamata 
§_cyph<procbls p1atyprocbls 
Spiochaetcpteros costaro• 
Streb1osoma hartmanae 
Streblospio benedict! 
Sy1Udes sp. 
Syllis sp. 
n.am ap. 
Arabellidae mid ap. 
Caplte111dae unid sp. 
Cirratulidae mid ap. 
Dorvlllidae unld ap. 

SPECIES 

PHYLUM ANNELIDA, CLASS PCLtcRAETA (COMTIMtED) 

SPECIES rom 

1103000796900 
1103000077000 
1103000857100 
1103000107300 
1103000137400 
403000917500 
403000857600 
1103000887700 
403000887800 
403000167900 
1103000079990 
403000109990 
1103000169990 
1103000199990 

MO. SPECIES 

Hesicnidae mid ap. 
Lumbrlnereidae unld sp. 
Haldanidae U'lid ap. 
Nereidae unld ap. 
Orbinlidae mid ap. 
· Paraonldae unl d ap. 
Pby11odoc1dae mld. sp. 
Po1ynoidae unld sp. 
Sabe111dae mid ap. 
Serpulidae unid sp. 
Spionidae mid sp. 
Sy\11dae unid sp. 
Terebe11idae mid sp. 

PHYLUM ANNELIDA, CLASS CLIOOatAETA 

SPECIES CODE NO. 

PHn.UH ANNELIDA, CLASS An~n.ut. 

- -
SPECI!S OOIB 

11030003119990 
1103000379990 
11030001139990 
4030001169990 
403000529990 
403000559990 
lt03000619990 
403000709990 
1103000769990 
1103000829990 
1103000859990 
1103000889990 
1103000919990 

Arcblannellda unid sp. 11011000009990 

TOTAL ANNELID WET WEIGHT ItO /, 0).0 g 

Taf,AL A~LID DRY WEIOOT 0./~1 .:f'g 

1 

-- -
MO. 



---- --- -- -- - --

\J 

PHtLUM tcLLUSCA, CLASS BIVALVIA 

SPECIES 
SPECIES COlE. 110. SPECIES 

~ a!lua1la 
1152000650100 

Lue ina nasau 1a 

A!"Jgdalum papyrlu• 11520001100200 .2 Lyonsia hyalina 

Arcopsis adamsi 1152000050300 
Musculus lateralia 

Argopecten irradlans 4520005501100 
!1fsella plamlata 

Brachidontes domlnsenala 11520001100500 
!1fsella sp. 

Carditamera floridana lt52000150600 
Nucula ererulata 

Chione cancellate 1152000900700 
Ostrea !9uestr1s 

Chione sp. 
452000900800 

Parastarte triquetra 

Codakia sp. 
452000300900 

Periploma sp. 

Corbula dietziana 1152000201000 
Pleuromeris tridentata 

Corbula swiftiana 1152000201100 
Semele proficua 

Corbu1a sp. 
1152000201200 

Semele sp. 

Crassostrea Yirglnica 1152000501300 
Solemya sp. 

OJmingia eoarctata 4520006511100 
Tagelus diYiSUS 

Cumingia sp. 1152000651500 
Tellina tex:ana 

Ensis minor 
1152000801600 

Tellina sp. 

-Ischadium recurvua 11520001101700 
Transenella conradina 

Laevicardium .ortonl 1152000101800 

hl!! pellucida 
1152000251900 

Te11inidae ooid ap~ 

Lioberus castaneus 11520001102000 
Te. tL! !J &e 1./n r:.~ CA 

TOTAL Bl'IALVE WET WEICJtT 1152 /../ ().Q 8 
TOrAL BIVALVE att WE 

Acteocina canallr.ulata ·, 
1\cteocina sp. , ' 

PHYLUM tO.LUSCA, CLASS GASTROPODA 

115140000110100 
lt51tOOOOII0200 

Anachia semiplicata 
Bulla striata -

-- - --
SPECIES COlE 

1152000302100 
1152000382150 
II52000it02200 
452000352300 
ll52000352lt00 
4 52000'tS~S 00 
1152000502600 
1152000902700 
452000602800 
1152000152900 
452000653000 
1152000653100 
452000753200 

. 1152000703300 
1152000853400 
452000853500 
1152000903600 

1152000859990 
¥5"2.0 00~ l> ')_0 

11511000320300 
115110001201100 

110. 

- I 

--,-z.. 
3 

- ;:z___ 



- ---- -- --- - ---- - -
fPC SPICIIS m1JI 

SPICliS 10. SPICIP.S CDDI 
SPICIIS 

eaeau• liP· 
Calatraeban oatreaN• 
cancellaria reticulata 
Cer1th1opa1a ~rsoni 
Ceri thiu• ebUrne~a 
Cerith1ua aaaoarua 
Cerithiu• ap. 
£rassiep1ra l!!Paenala 
Crepicl.lla lioUleata 
Crepidula maculosa 
Crepidula plana 
Crepicllla ap. 

11511000160500 
11511000560600 
1151'0002110700 
11511000280900 
11511000281000 
11511000281100 
11518000281200 
11511000801300 
115110002011100 
11511000201500 
11511000201600 
11518000201700 
1151100011 .. 1800 
115•oo011111900 
11511000362000 
115110001102100 
115110001186000 

-ik 

I . ,(, 

Diodora cgenenala 
Diodora jauMi 
~ 1 tonium ap. 
Fasciolar1a lillua 
Granu11na ~11forlil 

·~'ti't(''ts\-., r··~ = ~jQd>!iO)(fiO 

QASTIIJPCI) V!'l' EICift 11511 3.9,$., I 

Aoantbooh1tona m•• 1151000050100 

3-

~ 

TOTAL lti'RIREURID WEI' tmGRT 1151 I 

R.m.noea liP· 
Ma!'81nel1a ,!Ploina 
Marginella lawallee&nB 
Melanella ap. 
Mel01J5ena corona 
Microdochua sp. 
Mi trella lunata 
Nassariua •lb• 
Odostomia ap. 
OliYella ap. 
Polinioea ~lioatua 
!)raaidella ap. 
Rissoina ap. 
Sella adus1 
Teinostoma ap. 
'1\lrbonilla ap. 
UrosalpinK !!!Paenala 
Melanellidae wa1d ap. 
Turr1dae un1d liP• 

11511000086100 
115IIOOOil86200 
115110001186300 
115110005261100 
1151100051161150 
115110001561150 
1151&000326500 
11511000606600 
11511000726700 
11511000686800 
115180006116900 
11511000727000 
1151l00016Tl00 
115 .. 000281150 
115II00081aT200 
ll5IIOOOT21300 
..5110005671100 
11511000529990 
1151&000809990 

TafAL GAS'l'10P(I) •t VBI(Il'f 3· ol-lf't I 

Iecbnoebi ton pap111o!llla 1151000100100 

TOTAL Ati'RINEURID DRY a:IGH'I' 8 
" , ._ .. \,o., .. ~. 

~ . ..........:_ 
.~LUSCA ANALYST ===========--

- -· 
RO. 

tj 

B 

' 



--- ---- - - -- - -- -- - --
SPICIIS 

SPICliS CDDI 10. SPICliS 
SPICliS aJDI 10. 

PR1LUM AftRI<I'ODl, CLASS CRmi'ACil 

&abel•• Copepoda unld ap. 503'00009990 
Order Calanoldll wald ap. 5031110004i990 

Order Crolopolda unld sp. 5031120009990 

Order H_.pactaoolda 
unld sp. 

50311110009990 

&abc1asa Ostracoda wald ap. 503500009990 

Subel•• Clrrt.pedla 
Ba1•ua ap. 

503600100100 

Subclass Cephalocarldll 
unld ap. 

503100009990 

Subota• Malaccetraa 
Order Cu.aoea 

DlaatJ1ld81 unld ap. 503820039990 
loft DlaatJlldM unld ap. 

5038200119990 

Cdlacea wald ap. 503820009990 

-Order 'fnaldacea 

.MonokoftOphor& Wild ap. 50381'2009990 

I ........ I I.JII • 5038110009990 

DlkonolfiOr• Wtld sp. 
503M1009990 

. 
Order Iaopoda 

Aepdae unld ap. 503850059990 
Idoteldae unld liP• 

. 503850359990 
_!j__ 

Anth.lrldae Wtid ap. 503850109990 
Spbaero~~attctae unld ap. 

503850109990 3 

Clrolanldae unld sp. 503850159990 
Isopoda unld ap. 

503850009990 

Excora11•ldae Wtid ap. 503850259990 
. 



-- ----- --- ----- ----
!PICICI 

lapellaaldae t~~lcl app. 
AapbUootd.clae ~cl ep. 
&apt. t.mldae t~~id epp. 
Aoridae unlcl epp. 
Bat.etdae unld ep. 
caprellldae unid ap. 
Cola~aat.l&lcla• •ld ep. 
Corophildae unld liP• 
o_ .. ldlle •ld .,. 

apanq?aJS !!JIU&ttrrone 
Hippolyte pleuracantha 
Hlppolyte sp. 
Llbinla cllbia 
Libinia sp. 
MP.t.g?borhapbls sp. 
!~N?panope packard! 
pec{!anope t.exana 

•. ./. .!!~lanq>e up. 

SPICID CDDI 

5038600S9990 
503860109990 
503860159990 
503860209990 
503860259990 
503860309990 
503860359990 
5038601109990 
5038601159990 

503880050100 
503880050200 
503880050250 
503880050300 
503880680600 
503880650800 
503880651000 
503880701200 

503880202200 
503880202600 
503880252 8>0 
503880253000 
503880253200 
5038807031100 
503880703600 
503880703800 

10. SPEClCI 

Order .18phlpoda 

l IIJal.ldae .S.cl ap. 
Leuootboldae unicl ap. 

.a LUjebor&lidae unld ap. 

l LJllianaesidae unid liP• 
Mellt.ldae unld •P· 
Phllant.ldae unld ap. 

• Pho:xooephal.idae unlcl ap • 
Pontopneidae Uftlcl ap. 
Stenotmldae untd ep. 

Order Deaa podia 

.4 

12 
. I 

"' .31 

_ ---- 11.1 tloa 
Penaaas sp. 
Penae<ps1s ep. 
Per1el1menes amerleanus 
Pericllmenes longleaudatus 
Per1cl1menes sp. 
Petrollsthes a..-atus 
Petrolisthes sp. 

SPICliS Gd 10. 

503860509990 
503860539990 
503860559990 
503860609990 
503860659990 I 

503860109990 
503860759990 
503860809990 
503860859990 

5038803'5.000 
5038803511200 
5038801105600 ~ 
503880115111100 
50388011511600 
50388011511800 6 2 
5038801155000 
5038801155200 
503880106000 

100 

503880506600 _e;:,;J.~-
503880505800 
5038801156800 
5038801157000 
5038801157200 
5038806071100 
5038806071150 



·--- ---- -- -- - -- -- - --

SPICIIS 
SPICliS CDD& 110. SPICliS 

SPICliS CDD& 110. 

Plnntxa ap. 
503880551600 .6 Majldae unld ap. 

5()3880259990 

lf1 thrg!anct!•• hal"l"lali 
503880101800 

Paprtdae mtid ap. 
5038801109990 

'lbor floridaiiiB 
503880208000 

Pala•ontdae unld ap. 
5038801159990 

~ ,_ 

-Touu• carollnense 
503880208200 

Penaetdae unld ap. 
503880509990 

U,gseb la arrlnls 
5038801081100 

Plnnotberldae uni.d ap. 
503880559990· 

Uca •in&X 
503880300900 

IMtbldae unld ap. 
503880109990 

-Uca ap. 
503880300920 

llatanUa unld ap. 
503882009990 

Alpheldlle Wild ap·. 
503880059990 

Reptentla wtld sp. 
5038811009990 

Calllanasaidae unld ap. 
503880109990 

Grapsldae mid sp. 
503880159990 

PR1LUM llft'RR(It()Dl, ~ASS pyai)GOIIIDA 

508000009990 
r,cnosonlda unld sp. 

TOTAL attf~TlCBAI & PICIIOOOIIID Wf •tCift 503 l$.Uo_ 8 
TOflL atUJTlCZAI & PICIOCJ)IID lltt VBICift ~()/1$ I 

tv#J~ 
OOtlCEA ANALYST 

Ch\ron~dae unid sp. 50503150100 
TOTAL IMS!Cfl tat VEI<Ift I 

TOTAL IMS!Cfl \lET W!lmT 505 I 

'··"~· 



--- ---- --
PH!LU4 PCiltl'IM elcl ap. 

TafAL VET tBtOIIT 05 

PH!LU4 OOELIII'IRATA 

Class AntiDSOil t~~ld ap. 

TOTAL Wf WEICIIT 10 

050000009990 

1 TOfAL ll't CORT 

tm.000009990 

I TOI"AL Dtt llt(HT 

PH1LUM PLATn&MIMrR!S unld sp. 15()000009990 

I TOI"AL Dtt lltCift 
TOrAL 1ft WICIIT 15 

200()00009990 

-----

I 

8 

I 

PH1LUM ASc&MltrrHES unld ep. 

TOI'AL Wf WtCIIT 10 I TOI"AL ll't lltCIIT I 
-- -

PHtLUM ll!lt!RrliiEA unld liP• - 2'j0000009'JCJO t, -

torAL 1IBT 11£1CJIT 25 0. Qll I turAL lilt 111ICJIT t2·""':.! 
PH1LUM SIPtltCULA unld sp. 300000009990 

TOTAL tET •tCift 30 1 TOI"AL Dtt WlCift 1 

S!f$1tta ap. unid ep. 

TOTAL WET \IEimT 35 I TOrAL att V,!Idft I 

PHlLUM ECHINO~HATA unid sp. 550000009990 3.5 

• _ turAL 1IBT mtCJIT 55 H ''' 1 turAL lilt wlCJIT 'l· Moll 1 

-- ---



I· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... 

I 
I 
! 

,-. / 

/ 
v 



-- -.-

MC!IS 

~btetela I!DMI'I 
cir1onO!PiO 2JI5•• 

Arabella 1rtoolor 
"irabella 1nadeBCeD8 
"irentoola or1atata 
lricidea fr!61l1a 
1rio1dea philb1nae 
Ar1c1dea _l9lor1 
lricidea ap. 
Axiothella 1110018 
Brancb1oa!fcb1a .-ertoana 
_91p1tella O!Pitata 
Ceratonereia liP• 
Qlone cllnerl -Qlone ap. 

xaenella ~uata 

---- - - - -·-- - - -- ... 
Species CXU~ts, wet and dry wicJtta bt CJl'CQ' l 1 of 9 

PII!LUM &..USe CLASS PCLtclllftl 
MetiS m• wo. 

,.CDS m• wo. 

.a300001 0100 
1103()00850200 
1103000010300 - A 
11030000701&00 
11030000110500 
1103000550600 
1103000550100 ;t 
1103000550800 
1103000550900 
11030001131000 
11030001131100 
1103000101200 : I 
11030001161300 
II030007611a00 --, 
1103000761500 
1103000ia31600 
11030001191'700 
1103000911800 
1103000611900 
1103000612000 
1103000222100 
1103000882200-_ __.I..,___ 

1&03000312600 
1103000312100 
11030003112 800 
1103000522900 
1&03000703000 
11030001 03100 
11030001163200 
1103000103300 
11030001031100 

I 
I 

!PI CDS 

Loalldalla t~~rtelS. 
Luabr1ner1a ap. 
~ailla~ 
~elona ,2ett1bone88 
Marphy aa aaf!5U inea 
Hecuomastua oalifond811B18 
Melinna .aoulata 

· _!41ru !!JI) 10 c 1rr1rera 
M1ru!ll!1o oirrci)ranDblata 
Ha1nere1a ap. 
Nere1a aouldnata 
Nere1a ralaa 
Nereia aaco in• 
Nere1a ap. 
Notomaatua LaterSG.•• 
Oruphia nebuloaa 
Par8118at1a !Pea 1088 
Parana1t1s !Peo1oaa 
Paraonides ap. 
Paraon1a ap. 
Parapriono!PS.o tlnnata 
Peot1nar1a aaald11 

- -•- rloridana 

Plata palut.a 
Platrnere1a dU.erilii 
Poecilochaetus Jdlnaon1 
Polydora vfbat 
Polyondontes _!!lp1na 
Pr1onoep1o betercbran:tbS.a 
Sabella elorwthal• 
Sebe11ar1a wllar1a 

.a300061t3500 
lt03000313600 
1103000913700 
la03000il03800 
1103000223900 
II03000101l000 :::1..___ 
110300001Ia100 
lt03000851&200 
1&03000851&300. 
lt03000521&1&00 
1103000JI611500 
lt03000I&61&600 
110300011611700 
11030001&61&600 
11030001011900 
110300014 95000 
1103000105100 
1103000615200 
1103000555300 
II030005551l00 ~ 
1103000855500 
1103000585600 
11030001165100 
11030006115800 

1103000916100 
lt03000il66200 --, 
1103000676300 ------
11030008561100=-r _ __... __ 
1103000736500 
1103000856600 ===~-' --
1103000766700 
1103000196800 



-- ----- -- -- --- --- --
PH!LUM a.mt.tnl, CLASS PU.'ICRliTl (CORTDUED) 

SPICID 
!PICIPS 0018 10. SPICIIS 

s-zcus mm 

Slbellar!,a ap. 
1103000796900 

Real Clftlcllle •1 d ap. 
110300031t9990 

SchistoeerlMUS rudo!J!bl 
1103000077000 

L•brlnereldae unid ap. 
lt03000319990. 

Scolelepis ,!lu.-ta 
_,3000851100 

Maldlmldlle mid ap. 
11030001139990 

Scxpb9! roc tua pla typi"G3 tu a 
lt03000101300 

llereidae Ullld ap. 
1&030001169990 

S21oobaetg!tenas costaN• 
11030001311100 

Orbinlidlle mid ap. 
1103000529990 

Streblosoma har~nae 
1103000917500 

Paraonldae unld ap. 
1103000559990 

Streblo:iiO benedlcti 
1103000857600 

PhJllodoaldae Wlld. ap. 
lt03000619990 

SylUdes ap. 
1103000887700 

PolJDOidae unld ap. 
lt03000709990 

Syll1s sp. 
1103000887800 I Sabellidae wsld ap. 

1103000169990 

'lbaJ"Y! ap. 
1103000167900 

. Serpulidae unld liP• 
1103000829990 

Arabellidae Wlid ap. 
1103000019990 

Spianldae Wlld ap. 
1103000859990 

capitellidae unid ap. 
1103000109990 

Syllidae unid liP• 
1103000889990 

Cln-atulldae •ld ap. 
1103000169990 

Terebellldlle Wlld ap. 1103000919990 

DorYillidae unid sP· 1103000199990 

~tCIIopl!$ ('-'1,(4) 
.-4o3000~Zil00 I 

PR!LUM aaLIM, CLASS U.ICDOIII'fl 

SPICIP3 0)18 10 • 

OllFchaeta ~UM &nr.LIDl, CLASS AICRIIII!LIDA 

• B2DDIOM99" 

· Archlannellda unld ap. 
ltolt000009990 

TOTAL AMMILID li!T WElmT ItO U.01~s 
TOrA!f Alfti!LID ll't WICJIT (J. OOl 1-s 

//\ •' 

I..< ~~ttA. "!:. y 
ANHELID ANAL tS~ 

no 

10. 

I_ 

-



- - --- -- - -- - ---- -
PR1L1M ta,LmJCA1 CUSS BlfJLtil 

SPICIIS 
!PICIP3 (X)I8 10. !PICIIS 

.!!,!:! a!lua11a 
'52000650100 

t.ualna •••1• 

_!!rsdalua pgrtua 
11520()01100200 I Lyonsi.! &a11na 

Arcopsis adaasl 
115200005C300 

tllsculue latera11e 

!!:B9'ec ~ lrradlana 1152000550'00 
~sella planulata 

Brachido~~ d~1n£ensls 11520001100500 
~sella sp. 

Carditamera tlnrldana 1152000150600 
llucula ore~~~1ata 

Chione cancellate 
1152000900700 

• Ostrea jjueatrls 

Chione sp. 
1152000900800 

Parastarte triquetra 

Codakla ap. 
1152000300900 

Perlp1oaa ap. 

Corbula dletzlana 
1152000201000 

Pleu~erla tl'ld•tata 

Corbula swiftiana 
1152000201100 

Seaele profloua 

Corbula sp. 
1152000201200 

Semele sp. 

Crassostrea •trslnloa 
1152000501300 . 

Solemt• sp. 

OJaingla coarctate 
11520006511100 

T!ftelus di•t•• 

OJID1Mia sp. 
1152000651500 

Tellina tsana 

Ensls minor 
1152000801600 

Tellina ap. 

- 11520001&01700 
Iscbadiua reau...ua 

Transene1la oonradina 

Laevlcardlu• aortoni 
1152000101800 

.k!!! pelluclda 
1152000251900 

Te11inldae unld ep. 

Lloberus castanea• 
11520001102000 

TOTAL BltALVIIBT WimT 1152 a.Oib _I 
TOI'AL BIV ALft lilt Vlltlft 

Acteoclna oafta1iculata 
Acteocina sp. 

PH1LUM t«<J.t!;CA, a.ASS GASnOPOnA 

115110000110100 
la51tOOOOII0200 

Anacbla aealp11oata 
Bulla striata 

!PICIIS «X»IZ 

'52000302100 
1152000382150 
11520001102200 
1152000352300 
11520003521100 
1152000IISZ..'i00 
1152000502600 
1152000902700 
1152000602800 
1152000152900 
1152000653000 
1152000653100 
1152000753200 
1152000703300 
1&520008531100 
1152000853500 
1152000903600 

1152oOo859990 

--~--

().007(} 1 

11511000320300 
115110001201100 

- - -
10. 



---- - -- --- - - -- --- - -
FPC r ... -- -- I -.--, .. -I 

SPICliS SPIClD m• • 10. SPICliS 
SPICIIS mol 10. 

eaecu• .,. 115'000160500 
a.lnoee liP· 

11511000086100 

CalatrC!I!hon oetre&N• 
~IIOOOS60600 

Marsinella ,!P1oina 
115 .. 0001&86200 

Cancellaria reticulata 115110002110700 
Mansinella lavalleeanB 

115110001186300 

Cerithigeaia eeeraoni -sii0002~900 
Melanella ap. 

1&5II000526i'OO 

Ceri thiu• ebUrneu• 
11511000281000 

Helgena corona 
115 .. 00051161150 

Cerithiu• •scana• 
11511000281100 

Microdochua sp. 
1151&0007561150 

Cer1th1u• ap. 
11511000281200 

M1 trella lunata 
1&511000326500 I 

£r&SS1!1!ira ,!!JIP&•818 ~11000801300 
Nassariua ., lbs 

11511000606600 

£rtpltlll;a aculeata 
115110002011100 

~ 
Odost0111a ap. · 

11511000726700 

C!,"!Pimla aaouloea 11511000201500 
Ol1vella ep. 

11511000686800 

Crepicllla plana 11511000201600 
folln1ces !'!Plloatlla 

115110006116900 

- 11511000201100 
11511000721000 

Crtp1mla ap. 
!)r8111della sp. 

D1odora cgenenal! 
1151100011111800 

lllsso1na sp. 
11511000767100 

D1odora J••1 
-sJ&OOOIIII1900 

Sella adamsi 
. 1151100028'7150 

~1tonm• ap. 
11511000362000 

Telnostoma sp. 
1&51100081&7200 

Fuaio1arla 1Ulu8 
-s•ooo11o2100 

Turbon11la ap. 
11511000721300 

Granu11na ~11ror.l• 115110001186000 l Urosalpimt ,!dPaenela 
1151&0005671100 

Melanel11clae .mid ap. 11511000529990 

Turrldae un1d liP• 
11511000809990 

GASTIIJPCD wr wtmr 11511 o, 00'1-- 1 
TOI'IL GASTROPCI) DR! V!I<IIT 0. VU I 2.. I 

Acanthochltona PIS!!• IW51000050100 
1151000100100 tachftoo11lton !IPlllo•• 

TOTAL lii'RIEUIID VET 1EIG~ 1151 1 

n!V' 

TOTAL lii'RIREURID DRY 1i!Imrf r; 

~V#uL tY.£)~ 
MOLLUSCA ANALYST ----~~-- -~~-~---·--· ....... _ .. 



--- ---- - - -- --- --
SPICliS 

l!Ubal- Copepoda ..td ... 
Order Celanolda U'ld ap. 
Order Cyalopolda Uld.d ap. 
Order R .... otacoldll 

unld sp. 

Subo1as Ostracoda mid sp. 

:!llbal.Ull Ctrrlpedla 
Bal•US sp. 

Subalaes Cephalooarlda 
unld sp. 

:!llbal ass Malaooetraea 

D1astr1ldae unld sp. 
cuaaoea g~ld ep. 

le&ldae unld ep. 
lntturldae Wlld ep. 
Clrolanldae unld ap. 
Exoo .. atl•ldae Wlld ep. 

SPICIIS CDDI 10. sraa 

PR1LUM &immm-GDl, a.ASS attM"lC!A 

5031100009990 -
5031110009990 
5031120009990 

50311110009990 

503500009990 

503600100100 

503100009990 

503820039990 
503820009990 

5038112.00100 
""1.1Ji ; ' • • . • - ---------

~03850059990 
503850109990 
503850159990 
503850259990 

I 

, __ 

Order C11111Gea 

Won DlastJllcJae unt.cJ liP• 

Order Taaaldaoea 

I 

MaaokoftOJ!bor& 111ld sp. 
oea unld ep. 

Order tsopoda 

tcJoteldae unld ap. 
Spbaero~~atldae Wtld ep. 
I sopoda unl d ap. 

SPICIIS CDDI 

5038200119990 

5038112009990 
50381t0009990 

503850359990 
503850709990 
503850009990 

---
110. 



---- - -- -- - - - -- - -
FPC pu'-u.-n -- J _...-I I 

SPICIIS 

AIIPBllaoidl• e14 app. 
aaptaUoabldM unlcl ap. 
Amp1 tboldae dll4 app. 
Aoridae un14 app. 
Batelda• •14 ap. 
caprellldae .-14 ap. 
Colca•tlgt.dae dlld ap. 
eoropblld• unt.d ap. 
o-arldae wald liP• 

!jpinopeus 
apanope.as ~mpatU'rona 

Hippolyte pleuracantha 
~ppolyte sp. 
Libinia mbla 
Liblnia sp. 
Metg>homaehla ap. 
Heg>ang>e p_ac\card1 
Neopan~ teKana 
!!opanCEe sp. 

I 

SPICliS mDI 

503860059990 
503860109990 
503860159990 
503860209990 
503860259990 
503860309990 
503860359990 
5038601109990 
5038601159990 

503880050100 
503880050200 
503880050250 
503880050300 
503880680600 
503880650800 
503880651000 
503880701200 

011100 

: 

503880202200 
503880202600 
503880252 000 
503880253000 
5o3880253200 
5038807031100 
503880703600 
503880103800 

SPICliS cmJI 
10. SPICliS 

Order Aaptd.podll 
503860509990 

Z: 
~ 
.:! 

R,alldae \11114 ap. 
Leucothoidae un14 ap. 

503860539990 
503860559990 

LUjeborgt.ldae \lftld ap. 
. LJslanassldae un14 ap. 

Melltldae Wild ap. 
Ph11ant1dae un1d ap. 
Phoxooeflballdae \lft14 ap. 
Pontopneldae unld liP• 
Stenotboldae \lftld ap. 

OrderDeC38poda 

gsrrldea ll~oola 
gqrtdes ap. 
paguroa app. 
Paillemon r1orldam• 
Palaemon ap. 
Palaemonetea ln~lua 
£alaeaonetea puslo 
Palaemonetes ap. 
Panq>aJS he~~tell_ 

enaeua ap. 
Penaeg>als ap. 
Periclimenes amerlaanus 
Periclimenes lo!!5icaudatua 
Periclimenes ap. 
Petrolisthes a...atua 
Petrollsthes ap. 

503860609990 
503860659990 
503860709990 
503860759990 
503860809990 
503860859990 

5«a8803511000 
5038803511200 
5038801105600 
5038801151&1100 
5038801&511600 
5038801&511800 
5038801&55000 
5038801&55200 
503880706000 
503880706100 

503880506600 
503880505800 
5038801&56800 
5038801&57000 
5038801157200 
5038806071100 
5038806071150 

- - -
10. 



-- ----- - - - - --- -- -- -· 
Bottaa (bre 

SPICliS 
SPICliS CDDI 110. SPICIIS 

SPICliS CDDI 10. 

Ptnntxa liP• 
503880551600 

Majldae unt4 liP• 
503880259990 

'fi thr_u»&na»•• taarrtall 503880101800 
Paprldae wald ap. 

503880.09990 

Thor florldaiUB 
503880208000 

Pala•on1dae unid liP• 
5038801159990 

- 503880208200 
renaetdae wald ap. 

503880509990 

Tmeuu oarol1nell88 
UbQSebia attlnls 

503880108"00 
· Plnnotherldae unld ap. 

503880559990 

Uca •lnax 
503880300900 

J•thldae wald ap. 
503880109990 

-Uoa sp. 
503880300920 

latantla unld ap. 
503882009990 

llpbeldle mid ap. 503880059990 
Rept•tla .mid sp. 

5038811009990 

Callianaaaldae untd liP• 
503880109990 

Orapsldae walcl ap. 503880159990 

PB1LUM ARrHIOPODl, a.ASS PtaeDCOlltDA 

Pycmogonlda unld sp. 508000009990 

TOTAL auli!ITACEAI & m:NOOONID WET WICHT 503 o.ooss 
TotAL atU!TlCEll & pyCIIQ(I)IID MY V!ICift' 0 .()f'91: I - , 

PR1LUM AITHIOPODA, a.ASS IISECTl 

Cblro~dae unid sp. 50503150100 I 

TOTAL DISI!CTA VET IIEIIIIT 505 Q.OQ I 1 TOTAL liiS!Cfl Jilt VEIIIIT V .()01:'1 I 

-
.... r.t 



-- - -- ----
050000009990 

PH1L1M PattnM t~~ld ap. 

TOTAL VET WIOII! 05 
I TGriL lltt wtaft 

PH1L1M CDIU:NriMTl 

Clasa AntiDsoa mltl ap. 101000009990 

tarlL tift W:ICIIT 10 I TCJr&L lilt VIItll"f 

PH1LUM PLAT111!LMllfHES unld ep. 150()00009990 

TCJflt. 1ft VIICII! 15 
I TCJI'lL lilt VIICIIT 

20()000009990 

- - -----
I 

I 

I 

PH1LUM ASCHILMllfHES unld ep. 

fCJI'lL tift UII!I(Ift 10 a tCJI'AL tat VIIdlf 1 . 
---- ---

PH1LUM •tt:RriiD unld liP• 250000009990 1 
tarlL lift WICII'f 25 O. 00-:f- I tCJrlL lilt VIIdlf 0. QQI.3 I 

: : 
PH1LUM SIPOtCULl unld ep. 

300000009990 

--- 1 tarlL Dtt VIICift _ 8 

-.! .•.• _(1: .:. ) ili.i 

- TOrAL lET YEl<MT 35 8 torAL lilt VIICIIT I 

PH1LUM ICHINOIERMATl unld sp. 550000009990 cB 

TafAL Wf WI<ItT 55 (),Of(} 8 · TOflL lilt VII«<ft 0. 0 16·;' 8 

-- -,-
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----- -----­ ----- ---BlOLOC1CAL SAMPLE DATA 

SPECIES 
SPECIES· OODE WET WI'. DRY WI' NO. MEAN SHELL STANDARD ANALYST 

(g) (g) LENGTH(cm) ERROR 

~ Crassostrea vlrglnica adults 1452000501305 '175.03 5?. 10 L/b c; 0 .3.o CJ tJ4.0(p() 

Crassost~ea virginica spats( 2cm) 1452000501304 ¢0. 3, //)._.__!!J.lpf ~ 

OTHER JHVALVIA 1452 ~/.V~ so. oJsr 

Carditamera floridana 452000150600 

lschadlum recurvum 4520001101700 
-.5.kf 

Ostrea ~uestris 
1152000502600 

Semele proficua 452000653000 

GASTROPODA l451i s-.. ~~ 3, l(~l,/ -

Crg>idula plana 
11511000201600 

3~ 

~-- -
AMJHINEtiiA 1151 

-
Acanthochltona pygmaea 1151000050100 - ~ - MOLLUSKS 

CRUSTACEA 503 58'· 51- ,:JG, .lc; -:;::;. 

Balanus sp. 
503600100100 :£d. 

Hyalidae unid sp. 503860509990 
I 

rmatus 5038806071100 
--rr -

s. 
Eurypanq>eis clg?res8us 7V:>-~-L--

Panopeus herbsteii 503880706000 
t'Z--

Ri thrq>anopeus harrisil 503880707800 -
Xanthidae unid sp. 503880709990 /3 

----
INSECTA 505 

A 
Anurida maritima 505020600100 

--- INSECTA 



------- -- -- --------
Blade lengths(maximum sawple size•SO blades), wet and dry weights by species 

1 of 1 

TA liON & CODE WET VI' DRY WT BLADES MUN STANDARD 

(g) {g) COUNTED LENGl'H{aa) ERROR 

Dip1anthera wrightii 
875000100900 

I 23.:, I ;;2, ~ 50 I ;l./1 fo oo....,o9o 

Syringodium!iliformis 
875000102300 

Halophlla engelmannii 
875000300900 

0,3J. o.o ?:> 15"" o/,1- OcJtftOf-0 

Ruppia maritima /Or 
875000701800 

O.ts- !5" 01..,5 m, sro 

.. 

\} 
.. 

. 



!- ~- - - ~- 1-:-
~-~- ~- ~- :-:-:-

Jf.rl'l SAK'LE '1YPE M'IE :-
-"l:tt/~, by phyl· 13.-.ol~IT-

SHEET 

PRD.Dt RIIODOP111'1'A ~~ t~··.~~nu•l 1 
Centrooeras ep. 
CeraaJ.ua ap. 
fbaapia sp. 
Chondrla sp. 
£hryRe!!!!! sp. 
Grooilarla ap. 

800010200050 
800010200100 
800050200700 
800010700~0 
800050700500 
8\)0020300900 

)I( 

TOTAL HIIOOOPII1TA Wit ti!JGIIT 80 li•4ff, I 

Re~poslphonia ap. 
Hypnea ap. 
Laurenola ap. 
Poly aipbonia ap. 
Spyridla ap. 
unid ap. 

800010700100 
8000201100800 
800010700900 
800010701900 
800010200900 
800000009990 

X. 

TOTAL RIIODti'HnA DIY 111IORT · I• 38$7 I 

PH!Ltlf CIIL(R)PR!TA 

Aoetabularia sp. 
Caulerpa ap. 
Cladophora ap. 

820030100500 
820080100900 
820090100300 

)< 

TOI'AL OILCilOPRrrA 1£t .I«<rf 82 J:r .0% 1 

Rallaecla ap. 
Penlo lllue ap. 
Udotea ap. 

820080200900 
820080203500 
820080205300 

TOI'AL atLOROPRrrA lltt VEimT J,J"bl, I 

PR1LUM PHA!OPH1TA 
~·~~---~ 

Dlet,ota sp. 850020100900 t L •, :• -~ .. • 

TOTAL PHAEOPHtTA WET WIGHT 85 I TOTAL PHAEOPHm DRY WEICHT I 

~ W~·-:!he 
,;AfiiLtST 

·~,~ ..... "' 

'\ii.. . 

~ .......... ~····;·; """ -... 

o"(-i 
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- - - - - - - - - - - - - - - - - - -·· 
t!IICIIS 

• .· • 'I' 

PB1LUMlJirDCitODl 

Cl ... Cruataoea •ld. app. 

..... Copepoda 

Wild ....... 
unlcl. lauplU 

&. Order CaliDOlda 

~ 

Aoartia tala& 
Centrq»asea h-tu• 
~idocera ~rabllla 
Labldooera eoott1 
Labidocera ap. 
Paracalaraaa oNaeiroetrla 
Paracalarua p~• 
,Paeudod1!J!tc.l8 oOI'CIDIItua 
Te110ra turblnata 
Tortatua aetao•datua 
Wild. app. 

503000009990 

503.00009990 
503.00000100 

503., 01 00100 . 
5031110200200 
5031110580300 
5031110580!100 
5031110580500 
503.10500600 
503' 10500650 
5031110300700 
5031110700800 
5031110190900 
5031110009990 

~·t r-~..• .... ' ' • • 
503112000~ 

t·· 

ltiiJD PD 113 IUIID PD AL!CIJOT I 
' 

liiJ~ ;;f 

Sl18r ~~ --- ~-4· .if;J 
---------- _A ~ 

~~== lb 

-:rz; ~ 
~~-;;)£~-- r:_-_ ~-~~-

• 



-- -- -

a.• caumCD COIIflii1BD 

c. Order a .... otS.•l• 

!Uterpina acutttron• 
Hicroaetella ap. 
Porcellidiu• ap. 
Tepatldae uaid •PP• 
tllld. •PP• 

· Lo "'":J ,·,;,J. ,;., Sf· 

--

D. Ordel' Manatrllloldl ..S.d. app. 

SUbol .. annolllopoda 

o..-r cbdo•ra t~tid. ••· 

aab01 .. clrrlJidla 

waid. nauplll 
unld. owrt• 1 .... 

aabclaa Malao08traaa 

&. Order llllfaipoda ~mid. app. 

L orcter Mraldaota unld. •liP· 
/'\.c. 

!J.J.I!~' 

Ordel' c .. .,.. ~mld. app. 

- -

5031&1101&50100 
503iai&0150200 
503lall0350300 
50311110509990 
50311110009990 

9~?1lOfQo 

5031110009990 

503310009990 

503600000100 
503600000200 

503860009990 

503830009990 

503820009990 

---
lti8D PIR Ml 

~z, 

q_'L 

- -- -
. _._.ara .. IGJO! 

' 

'$_ __ 

3 

.. •· 
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1· 
I 
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--- ------ -- ---
.I 'I~ 'Ill.• 

Cllft&c:a CDIIrll .. 

CHePitiODOdaiDld.IJPe ..................... 
'· ........... ..u. .. , ..... , ... ... 

UDS.d •• ,.s.. 1 .. .. 
. .S.d. .,.. llr .. 

. a. ••-••..u• 
~ald. papoeU.S.d .... -·· ......,..,..._ Imide •..-J.• 

CUll fiQI'MIAIIM ..W. •JP• 

CUSI &llamDI ..... •JP• 

IPICIU_. 

S031500099t0 

5031100o99911 

503882000100 
503882000200 
503882000300 

50388'0001 00 
5038M000200 
5038A000300 

508000009990 

501CI2000t990 

-- --
... aralt3 -DtD&JCIIOI 

onaa~~MD•~au·~•a~L-----------------------------------------------------------------
.... 

!OrAL ~ 11&'! 111IGII!a ;... • r • ' " --·· ··'IV'fAL.n.u 

ruMall IIADIIICSI DSIDI Dr :J~OJ oursiDI lll'f 3~ 

*fM:IO& loa COIIVEISIOI !0 IUKBD PI&..,, ______ 24. 64$"b 

*(laver•• of allquot)lallguot correction factor) 
(O.OOS27)(1aelde aet flow.ete~ readiaa) 

**IILATIVI I CLOCCDC: ---'"::JIS.:J~%:.....----­

~~SID: __ -+'b~g~fk&---------------I 
**(differeace in flow.eter readial!)(lOO) 

outeide aet fl~ter readiaa 

~
. 

·. 
' ,> 

~~ r·' . · .. ,, .. 

r ~ . .. ~ 

~
::~;,~ 

~~~. 
~~ · . 
.. ~: 

........ 

I··: 
~-.; 

1
: .... : .. 

r: r;· 
p·· 

.. { 
.... : . 
t ·. 
r 
f 
i 

• r . 
I 

J .. ; 

~ 

a k~~f?4-$--



I. 

I 
, I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX 3 
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1/2 

1/4 

1/4 s 1/2 

1/4 s 1/4 

1/4 s 1/4 s 1/2 

1/4 s 1/4 s 1/4 

1/4 X 1/4 X 1/4 X 1/2 

1/4 S 1/4 X 1/4 X 1/4 

1/4 S 1/4 X 1/4 X 1/4 

1/2 

1/4 

1/8 

1/16 

1/32 

1/64 

1/128 

1/256 

s 1/2 1/512 

0.952 
1.904 

1.015 
4.300 

1.024 
8.192 

1.156 
18.496 

1.101 
35.232 

1.243 
19.552 

1.184 
151.552 

1.331 
342.212 

1.213 
651.116 
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'1'(): 
FROM: 
SUBJ: 

All Project Personnel 
Edward Zillioux 
Quality Assurance ' 
Quality control 

DATE: April 26 
PROJECT: FPC 
Structure St 
PROJECT NO. 

In compliance with a letter from John F. Studt, Flor 
Corporation, of 29 March 1977, specific procedures r 
quality assurance ana quality control are aetailed i 
memorandum for the following areas: 

1. Instrument calibration 
2. sampling gear reliability 
3. Data acquisition 
4. Taxonomic identification 
s. voucher collection 
6. Data handling and document control 
7. Inspection of work performed 
8. Environmental report preparation 

The following procedures should not be changed duri 
conduct of the FPC community Structure study unless 
a memorandum authorizing the change. Should questi 
concerning these procedures, please consult Ed Zil 

Guttman. 

INSTRUMENT CALIBRATION 

APPLICATION 

current meter 
Plankton net flowmeters 
Temperature/dissolved oxygen meter 
Salinity meter 
Balance 

GUIDELINES 
current meter (General Oceanics digital fl 
l2031 and flowmeter readout model 12035) 

1977 
unity 

Power 
ating to 
!this 

the 
eceded by 
arise 

oux or John 

i 
! 

ier model 

-1-

Authorizat +·-----Revised ______________________ _ 
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In determining ~oat speed during plankton net hauls, 
digital flowmeter is streamed from off the bow of the 
avoid the increased velocities which occur adjacent 
aft of the bow. When connecting the flowmeter to the 
polarity of the flowmeter must be observed. The volt 
supplied to the flowmeter by the system should not ex , 
volts DC and the current must not be greater than 10 1 

24 

milliamps. An environmental operating temperature 'ot more 
than soOc should be observed. Prior to each operati /the 
TEST position of the readout meter should be used f ~hecking 
the two 9 volt manganese/alkaline batteries. In tes runs with 
a l/2m 202um mesh plankton net streamed, the counts unit of 
time corresponding to the 2 knots of speed required the 
plankton sampling will be correlated with the boat e ine RPM. 
During sampling runs this predetermined RPM will be tained 
before deployment of the plankton net so only minor justments 
need be made to bring the flowmeter readout to the rect 
value. Curves have been prepared from average val of tests 
with four current meter units with counts per se~n•~n•(one 
revolution • 10 counts) on the abscissa and water ocity 
(centimeters per second) on the ordinate. Two knot of speed 
(27.7 em/sec) is achieved at a readout of 9 counts/ 

Plankton net flowmeters (General Oceanica digital 
model 12030 MKII) 

For any given period and speed of towing of a plank 
amount of water filtered through the net will be de 
two factors, (1) the mesh size (mesh opening and t 
and (2) the amount and nature of suspended material 
second factor is not predictable and may change dr 
due to patchiness, within only a few meters. Some 
the diatom Rhizosolenia, for example, can so compl 
202um mesh net under bloom conditions that effect! 
may be precluded after relatively few seconds at a 
two knots. The same is true of the blue-green alg 
Oscillatoria, known to bloom in the study area. 
virtually any normal conditions, the magnitude of 
compression wave in front of the net increases thr 
tow at an unpredictable rate unless a maximum is r 
complete clogging of the mesh opening of the plank 

Original 
Revised 

4/26/77 

-2-

net, the 
.rmined by 

area) 
The 

tically, 
ies of 

ly clog a 
filtering 

speed of 

hout the 
bed by 
net. 

Authorization ___ ....._ ___ _ 
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To compensate for this variation between tows, a flow 
will be suspended just off center in the mouth of the 
each plankton tow. From the calibration curve suppli 
each flowmeter, the amount of water filtered during t 
required haul of two knots for one minute duration wi 
estimated. From this information, zooplankton abund 
biomass will be related to water volume. The operat 
flowmeters will be checked during a test run at the 
each sampling period to assure the continued validit 
respective calibration. 
!emf!rature and Dissolved Oxygen Meter (YSI Model 54 

Although not specificallY required, dissolved 02 and 
temperature, as well as salinity and atomospheric 
are recorded routinely. For calibration (at the ou 
use period) the probe is placed in water-saturated 
B.O.D. bottle at ambient temperature. The meter is 
measured temperature (accuracy+ 0.70C). After an 
equilibration period of at least 15 minutes, the me 
adjusted to an oxygen concentration value given by 
02 solubility values for various temperatures and 

SalinitY meter (YSl Model 33 S-C-T) 

To compensate for ambient temperature, the salini 
set at the temperature measured with the YSl Model 
reading, the salinity meter is calibrated by adjus 
0 and then to •red line~ for battery compensation, 
repeated until no further adjustment is necessary. 
to adjust to red line, the battery is replaced. 

Above 40 the meter is accurate to +0.9 o/OO at 40 
± 7 o/OO at 20 o/oo plus the conduCtivitY probe. 
an accuracy of ±2' of reading for conductivity and 
satisfactory operation is assured in the ambient r 
+4Soc. A maximum error of ± O.l' of the reading 
change in instrument temperature can occur. This 
negligible if the instrument is readjusted to red 

reading. 
A temperature-compensated American Optical Corpor 
refractometer provides back-up salinity measureme 
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Balanc..!. ~· aettler Moael BlO generallY will be uaea for all 
4rY weight bios••• 4eteraination•· Calibration of t 
la aalntalne4 through a Kettler annual preventative 
contract. ln aaaltlon• frequent perio4lc checks for 
are aaae with the use of analytical graae balance vel 

(Mettler Model BlO) 

bf the connell laboratory. 
•or esceaslve vet weights, priaarlly oyster aeat ana 
aacrophyt••• an Ohaus Barvara Trip Balance la usea. 
weight• for these groups are then aaae on the Mettle 

S~LING GEAR RBLI~ILlTY 

APPLICATION 
Venturi auction sampler 
core sampler 
Plankton ftets 
Plankton aubsampler 

GUIDBLINBS 

venturi auction sampler 
~i• unit vas aesignea by connell biologists ana 
aasiaua reliability unaer aaverae working conaiti 
atur4Y construction, which protect• the venturi je 

-
copper fittings into a braes cylinaer of l/4 inch 
thickness, can vithatana any conceivable twisting 
aight be encountere4 ln the normal three-san oper 
aon-collapsible bOa•• were uaea to prevent kink 
blact-vater situation• where confusion of long 

factor. 
~ puap anita vitb i4entical 16 BP alualnu• 
were purcbase4 new for this application. The 
were aelecte4 not only to aeet operational apeclf 
alao because their reliabilitY bas been proven 
aervice as irrigation p~aps. 

£Ore sample.!. 
& 10 ca aiameter by 15 ca penetration core 
fabrlcate4 froa alualnua irrigation pipe. lt 
operate4 with no aoving par~•· lts aiapllcltY 

celiabillty. 
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Plankton nets 
202um mesh 1/2 meter standard conical plankton nets w 
used for zooplankton studies. Dacron collars will be 
both mouth and cod end and along the seams to prevent 
common in canvas reinforced nets. Before each use 
will be carefully checked for rips or holes. The ne 
thoroughly cleaned after each use to prevent success 
clogging with continued use. Two complete back-up 
(including G.O. flowmeter) will be on hand in the e 
or damage. 

Plankton subsampler 

In the Connell Laboratory the Cushing subsampler (Li 
oceanography, Vol. 6, No. 4, pp. 489-490, 1961) has 
adopted in preference to the more common Folsom plan 
splitter. The cushing subsampler is inherently more 
because uneven displacement of plankton organisms of 
densities during mixing does not affect the accuracy 
aliquot. This is achieved because the sample is mix 
cylindrical chamber which is divided during mixing i 
calibrated pie-shaped sections. Individual section 
be drained and rinsed for microscopic examination. 

DATA ACQUISITION 

Essential links to meaningful laboratory data are 
choice of the sampling location, strict adherence 
sampling procedures, complete identification of the 
prompt transport of the sample to the laboratory. 
these restrictions is the problem of getting a repr 
sample. 
~he greatest obstacle to collection of a representa 
is the general lack of homogeneity. This problem 
pronounced in sampling natural communities subject 
unpredictable patchiness over both space and time. 
the most favorable conditions, errors that relate 
are usually much greater than those in laboratory 
Unless samples are carefully selected and handled 
taken at proper locations, promptly transported 
processed, the results of these tests will be conf 
misleading, and detrimental to any monitoring prog 
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considerable care is taken, therefore, to assure that 
control samples yield data which can be compared with 
confidence to the plu•e samples. The most important 
consideration here la timing, assuming all handling plume 
and cont~ol samples to be equal. Dally vertical al atlon is 
a persistent character among plankton communities, , to a 
lesser extent, among certain elements of benthic coluelnlties. 
Plume and control benthic samples will be collected 
different days (on consecutive days if environmental~~· .. u 

permit) due to the amount of time required to sample 

Zooplankton samples for control and plume will be co 
the same day (for each of the two days of plankton s 
because of the minimal amount of time required to co 
samples. Daytime 8ampling will not begin until at 
hour after sunrise to ensure that daytime activity 
have begun. Nightime sampling will not begin until 
after sundown. Cloud cover, angle of sun, and wate 
will substantially affect the amount of light tran 
the benthos, and will affect the daytime activities 
org&nisms. However, the realities of field sampli 
that one cannot wait for ideal environmental oondit 
samples, therefore, samples will be taken whenever 
possible and safe to take them with the constraints 
above. 

~o facilitate comparison with previous sampling da 
procedures of both benthos and plankton data acqui 
be conducted according to procedures and guideline 
during two and one-half years of study at the Crys 
Power Plant bf various groups of the University of 

TAXONOMIC IDENTIFICATION 

ected on 
ling) 

t these 
st one 

tterns 
bour 

turbidity 
tted to 

benthic 
dictate 

s to take 
ia 

is ted 

, basic 
tion will 
developed 
1 River 
lorida. 

~ facilitate sorting and identification of benth samples, 
rose bengal stain is added to lOt buffered formal at 100 mg/1 
during initial preservation of the field samples .T. Mason 
and P. P. Yevich, Trans. Amer. Microsc. Soc., Vol. 86, No. 2, 
221-223, 1967). If the formalin-stain solution is •dded after 
transport to the laboratory, allow at least two a' exposure 
before processing. Just before sorting, excess in is washed 
out ln the operation of the bubble washer-aepar • The 

... -
washed samples are placed ln 401 isopropyl al--···-.-for sorting 
and identification. Plankton samples will not be tained and 
will remain in lOt buffered formalin. ' / 
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upon arrival in the laboratory, each sample will be id 
with the appropriate station number and sample type• 
majority of all taxonomic identifications will be car 
b! the aame biologist wbo collected the samples in t 
we have found that thi• combined effort greatlY facil 
individual sample identifications and reduces the pos 

for error. 
Initial taxonomic identifications will be carried 
biologists according to their areas of expertise. 
identification process we will rely heavilY on the 

tified 

ed out 
field. 
ates 
bility 

by our 
ing this 
l.ity 
this 
ctive control review committee which bas been assembled f 

project. zach team biologist will work with his re 
review committee member to confirm the identity of e 

a. 
ivic5ual 
conduct 
of the 

organism found to occur in the samples. All mollusk , 
crustaceans, and polychaete& will be identified to 
possible, with the remaining groups identified to 
Throughout the entire identification process, the 
memberS of the qQalitY control review committee wi 
periodic checks of the work and assist in the revi 
laboratory work sheets. 
The individual• wbo comprise the quality control 
committee and their areas of expertise are as foll 

or. Jeffrey s. Prince 
UniversitY of Miami 

Mr. Mark p. McMahon 
connell Metcalf • Ec5dy 

Dr. Barc!in9 Michel 
~niversitY of Miami 

or. LOWell p. ~bomas 
universitY of Miami 

Mr. Julio Garcia-Gomez 
connell Metcalf ' Eddy 
anc! University of Miami 
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VOUCHER COLLECTION 

Upon confirmation of the taxonomy, a collection of 
apecimens will be made and preserved for future refer 
the zooplankton samples, a complimentary album of 
photomicrographs, each with complete taxonomic inform 
will accompany the mixed samples in the voucher coll 
Representative zooplankton samples added to the coll 
remain in 10' buffered formalin, whereas all specime 
from the benthic samples will be maintained in 40' 1 
alcohol. 

For 

tion, 
tion. 
tion will 
sorted 
ropyl 

Glass or plastic jars with plastic tops will be used 
stored samples, thus eliminating the destruction of --··-~es 
which too frequently results from rusting of metal j tops. 
All labels.will include location and date of collect , and, 
except in the case of mixed zooplankton samples, the xonomic 
identification. ~he labels will be placed inside t sample 
containers and will be printed in pencil on high qua ity 100' 
rag paper such as the L.L. Brown Resistal Linen Ledg r 
Substance 44. 

All voucher specimens and plankton samples will be 
initially in 10' buffered formalin. Benthos spec 
transferred after washing to 40' isopropyl alcohol 
standard museum procedur~. · 

Photomicrographs of planktonic specimens will be ta 
polaroid land camera attachment coupled to a Unltr 
inverted microscope model BR-BMIC. These will be 
integral part of the permanent voucher collection 
identified to compare with the corresponding whole 
sample also maintained in the voucher collection. 
samples will remain in 10' buffered formalin. 

Following preparation, additions to the voucher 
be reviewed for taxonomic accuracy by the review 
quarterly basis. 

DATA HANDLING AND DOCUMENT CONTROL 

Bach sample collected in the field will be recor 
identified by a label within each sample container 
information includes type of sample, sample number 
number of containers comprising the sample. In 
team leader will keep a dally field diary which vi 
part of the permanent field records, with weather 
and time of sampling. 
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upon arrival at each biological sampling station we wi 
in-situ aeasurements of dissolved oxygen, temperature 
salinitY· lt is our standard operating procedure to 
this information directlY in the 109 book. ~ypical l 
will contain any unique visual observations made duri 

collection period. 
All field and laboratory data will be ·recorded direct 
standard computer-coded reporting forms which we have 
prepared. ~hese data sheets will be maintained in a 
orderly fashion to facilitate any review by FPC or d 

agencies. 
Following completion of the laboratory investigation 
laboratory work sheetS will be delivered to the proj 
who will review them for completeness of information 
time he will prepare two xerox copies of each data s 
place the originals in the project file. one copy 
sheets will be sent to the laboratory for incorporat 
their permanent records. The completed laboratory d 
will then be sent to our data processing center whe 
information will be placed on computer cards. Poll 
completion of the key punching operation, each data 
verified by means of a computer listing program. 

All computer operations will be conducted on a Digi 
Equipment Corp. PDP/11 Network facility in our offi 
addition to the laboratory work sheets, we will pl 
data on a magnetic tape ·which will be delivered to 
completion of the project. 

Using this data, the species diversity will be ca 

ways: 
a. Species richness (total number of taxa) 
b. Shannon-Weiner (B' and J') 

Following completion of the individual data calcul 
will perform standard statistical operations simil 
ln the preoperational programs. This analysis wil 
•ean and standard deviation on the population par 
as biomass, number of individuals, etc. The resul 
statistics will then be compared with those from 
preoperational program. 
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~brou9bout the entire data handling effort, the field 
.ana the aember• of the quality control re~iew committe 
aaintain a continuous check of the data to insure that 
are no additions or deletions durin9 data processing. 

INSPECTION OF WOR~ PERFORMED ~he purpose of the re~iew committee (identified under .. a.vm.1oMIC 

lDENTlFlCATION ebO~el will be to aaintain continuous 
control throughout the taxonomic in~estigations assoc 
thl• project. ~bey will oversee the initial identifi 
conduct periodic routine checks of the work. and assi 
preparation of the standard voucher collection which 
use4 throughout this work. Inspection reports by the 
in4ivi4ual committee aembers will be incorporated in 
quarterly report• forwar4e4 to Florida power corpora 

ality 
teeS with 
tions, 

ENVIRONMENTAL REPORT PREPARATION 
-All required work will be brought together in a fina 
environmental report following the completion of the 
of the fourth quarterlY samples. ~he primary res 
for the report will be shared by the project manager 

in the 
ill be 

the 

by 
technical manager. In-house re~iew• will be compl 
the independent reviews of consultants, L. Thomas 
non-statistical portions an4 p. soalan4 for statist 

analyses. 
All quarterly reports will be in the form of final .-R~ .. ter 
co4e4 labOratorY aheeta. soth annual ana final r rts will be 
prepared in a atan4ar4 comprehensive format which 11 
facilitate atatistical treatment ana comparison wi aata 
presented in all prevloua and future reports assoc te4 with 

this project. 
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Metcalf & Eddy 

CRYSTAL RIVER BENTHIC AND PLANKTO 
COMMUNITY STRUCTURE STUDY 

c 

CLIENT: Florida Power Company 

COMPLETED: Ongoing 

SERVICES: Field Sampling 
Laboratory Analysis 
Data Analyses 
Report Preparation 

SPECIAL FEATURES: 

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

• Seasonal zooplankton sampling and analyses 

• Annual report to U.S. Nuclear Regulatory 
Commission 

PROJECT DESCRIPTION: 

A benthic and planktonic co 
is part of Environmental Technical ...,.,,..itif':"tit~n 
studies at the Florida Power 
River Nuclear Power Plant. Five ty 
samples from an area impacted by 
are being compared with control 
range of the thermal plume. These 

s Crystal 
of benthic 
thermal plume 

pies out of 
elude benthic 

core samples, venturi suction sa 
monitoring, algal and seagrass h<>r-l .. c1·inn 

reef samples. Species identificatio 
with biomass and diversities calcul 
crustaceans, mollusks, polycn<><>T<>•• 
algae, and vascular plants. 

Plume and control samples of Lu'u~1::1• 
on a seasonal basis. Taxonomic 
abundance, and total biomass are 
on a semidiurnal basis. The 
compared with data from a two a 
baseline study to assess the 
environment of the 800 MW nu 
annual report is submitted to the 
Nuclear Regulatory Commission. 
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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 

SERVICES INCLUDE: 

• Development of conservation als and objectives 

• Environmental assessments o nservation 
projects 

• Natural resources inventories 

• Rare and endangered species 

• Open space planning 

• Land/water use studies 

• Soil and biochemical surveys 

• Conservation mapping 

• Quality of life analyses 

• Cost-benefit analyses 

• Capital improvements prog 

• Conservation facilities and si esign 

• Government agency liaisons 

• Preparation of resource P'"'"'"•"n bylaws 
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Metcalf & Eddy 

RARE AND ENDANGERED SPECIES STUDY 

CLIENT: Florida Power & Light Company 

COMPLETED: Ongoing 

SERVICES: Environmental Studies 

SPECIAL FEATURES: 

• 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 coord 
southeastern Florida to provide the~c:1sic 
necessary to evaluate the status 
endangered species and their ha 
might be expected to exist on Flori 
Company's property. The study is 
recently completed Inventory of 
Biota of Florida prepared by the Fl 
Rare and Endangered Plants and 
present study is designed to com 
increase the value of the m\/on1tnn,,_,~h 
analyses of the status of rare and 
within the areas which soon may 
man's current or planned activitie 
evaluate the subject species and h .. ,i+<>+<> 

context of the surrounding natu 
environments, the study area P.nr.rlllnn,~s!~P.s 
radius of the subject property. 
sufficient to provide data on rnn . .-+•u 

habitats of southeastern Florida 
Florida Keys, Florida Bay, and the r.~•""''"'' 


