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DISCLAIMER

Certain commercial equipment or instruments are identified in this paper to specify adequately
the experimental procedures. Such identification does not imply recommendations or
endorsement by the National Institute of Standards and Technology nor does it imply that the
equipment or instruments are the best available for the purpose.



THE ROLE OF NIST IN ENVIRONMENTAL SPECIMEN BANKING

The National Institute of Standards and Technology (NIST) has been involved in long-term
biological and environmental specimen banking for over 20 years. In 1979, the National
Biomonitoring Specimen Bank (NBSB) was established in Gaithersburg, Maryland, at what is
now the NIST Center for Neutron Research (NCNR). The NBSB is a direct result of a pilot
Environmental Specimen Bank Program that was sponsored by the Environmental Protection
Agency (EPA) (Wise and Zeisler, 1985). More recently (2001), NIST completed the construction
of the Marine Environmental Specimen Bank (Marine ESB). The Marine ESB is located in the
Hollings Marine Laboratory in Charleston, South Carolina, and is devoted to the cryogenic
banking of well-documented and preserved environmental specimens collected as part of
ongoing research and monitoring programs conducted in the marine and coastal environment.
NIST operates both the Gaithersburg and Charleston facilities as a single environmental
specimen bank program. NIST personnel from both the NBSB and the Marine ESB collaborate
in specimen bank project planning, development of banking protocols, and day-to-day operations
of the facilities. Specimens maintained in both banks have been collected as part of other agency
research and monitoring programs (Table 1).

Specimen banking provides researchers with the ability to look at environmental trends over long
periods of time through retrospective analysis of archived samples. Over the last ten years, the
specimen bank inventory has included primarily marine samples, with the majority of the tissues
from marine mammals (Becker et al., 1997). Three ongoing environmental monitoring programs
that have provided a large percentage of these samples are the Alaska Marine Mammal Tissue
Archival Project (AMMTAP), the Marine Mammal Health and Stranding Response Program
(MMHSRP), and the Seabird Tissue Archival and Monitoring Project (STAMP).

The AMMTAP was initiated in 1987 with sponsorship from the U.S. Department of the Interior,
Minerals Management Service (MMS). The project is now conducted as a collaboration among
the National Oceanic and Atmospheric Administration’s National Marine Fisheries Service
(NOAA/NMFS), the U.S. Geological Survey’s Biological Resources Division (USGS/BRD) and
NIST. The goal of this program is to establish a representative collection of marine mammal
tissues taken during Alaska Native subsistence hunts for future contaminant analyses and
documentation of long-term trends in environmental quality (Zeisler et al., 1992). Detailed
descriptions of the project and protocols have been published (Becker et al,. 1991; 1993).

The MMHSRP was initiated in 1990 by NOAA/NMFS to collect marine mammal tissues and
bank them for long-term storage. In 1992, the National Marine Mammal Tissue Bank
(NMMTB) was formally established by Federal Legislation (Public Law 102-587) and a portion
of tissues collected by NMFS’s MMHSRP as well as the samples collected by AMMTAP are
archived in the NMMTB. The MMHSRP obtains specimens from individual and mass
strandings of marine mammals and from animals taken incidentally during commercial fishing
operations. This program emphasizes contaminant monitoring and information management.
Detailed descriptions of the MMHSRP have been published (Lillestolen et al., 1993 and Becker
etal., 1994).



Table 1. Programs providing specimens to the National Biomonitoring Specimen Bank
(NBSB) and the Marine Environmental Specimen Bank (Marine ESB)

Bank Specimens | Program (Sponsor)*
NBSB | Human Human Liver Specimen Bank (EPA)
livers
NBSB | Food Nutrients in Human Diet Program (FDA)
specimens
NBSB | Human Human Blood Spot Collection (DOD)
blood spots
NBSB | Human Human Blood Serum Collection (NCI)
blood
serum
NBSB | Mussels Mussel Watch Program (EPA)
& National Status and Trends Program (NOAA)
Marine EXXON VALDEZ Damage Assessment Program (NOAA)
ESB
NBSB | Oysters National Status and Trends Program (NOAA)
NBSB | Fish National Status and Trends Program (NOAA)
tissues’ EXXON VALDEZ Damage Assessment Program (NOAA)
NBSB | Marine National Status & Trends Program (NOAA)
sediments | EXXON VALDEZ Damage Assessment Program (NOAA)
NBSB | NMMTB:’ | Marine Mammal Health & Stranding Response Program
& marine (NOAA)
Marine | mammal Alaska Marine Mammal Tissue Archival Project
ESB tissues” (NOAA/USGS)
Marine | Bird eggs Seabird Tissue Archival & Monitoring Project (USGS;
ESB USFWS; BIA; NPRB)
Peregrine Falcon Monitoring Plan (USFWS)
Marine | Bird Peregrine Falcon Monitoring Plan (USFWS)
ESB feathers

'U.S. Environmental Protection Agency (EPA)

Food and Drug Administration (FDA)

U.S. Department of Defense (DOD)

National Cancer Institute (NCI)

National Oceanic and Atmospheric Administration (NOAA)
U.S. Geological Survey (USGS)

U.S. Fish and Wildlife Service (USFWS)

Bureau of Indian Affairs (BIA)

North Pacific Research Board (NPRB)

*liver and muscle
*National Marine Mammal Tissue Bank (NMMTB)
4liver, kidney, fat, blubber, muscle, blood




The third major contributor to the Marine ESB is STAMP, which was designed and implemented
in 1999 to serve as a systematic, long-term program to identify and track anthropogenic contaminants
in Alaskan seabirds over a timeframe of decades. This project is being conducted with financial
support from and collaboration with the U.S. Department of the Interior, USGS/BRD, U.S. Fish
and Wildlife Service Alaska Maritime National Wildlife Refuge (USFWS/AMNWR), Bureau of
Indian Affairs (BIA), and, most recently, the North Pacific Research Board (NPRB). An
important part of STAMP is the archival of a representative collection of seabird eggs from
Alaskan colonial seabird species for future contaminant analyses and documentation of long-
term trends in environmental quality. Currently, seabird eggs from colonies of common murre
(Uria aalge), thick-billed murre (U. lomvia), black-legged Kkittiwakes (Rissa tridactyla),
glaucous-winged gulls (Larus glaucescens), and glaucous gulls (L. hyperboreus) are collected
and banked. Additional species and types of biological specimens will be collected in the future.
A description of this project with protocols has been published (York et al., 2001).

Other projects with specimens archived at the Marine ESB include the American Peregrine
Falcon Project (APFP) and the NOAA National Status and Trends Program, Mussel Watch
Project (NS&T/MWP). The APFP was established in 2003 through an agreement between the
USFWS and NIST. NIST provides support to the Monitoring Plan for the American Peregrine
Falcon (USFWS, 2003) by cryogenically archiving peregrine falcon (Falco peregrinus) egg
contents and feathers for future chemical analysis.

The NS&T Program was initiated by NOAA in 1984 as a result of concerns about the condition
of the Nation’s coastal and estuarine ecosystems (Lauenstein et al., 1987). One element of the
NS&T Program was to archive samples for retrospective analyses. Two monitoring components
were initiated by this program: the National Benthic Surveillance in 1984 and the Mussel Watch
Project in 1986. The goal of these two components is to provide highly reliable data on
concentrations of toxic chemicals in marine fishes, shellfishes, and sediments; to measure
biological parameters that accurately reflect anthropogenic stress; and to assess and recommend
Federal actions needed to maintain or improve marine environmental quality. NOAA, in
collaboration with NIST, developed protocols specifically for the NS&T Specimen Bank for
collecting, processing, and archiving samples from both components of the NS&T Program
(Lauenstein et al., 1987, 1996). For the Mussel Watch Project, mussel tissue, oyster tissue, and
sediment were collected from approximately 30 sites per year, three stations within a site, and
two batches of approximately 16 to 18 mussels or two batches of 10 oysters per station.
Specimens were collected in conjunction with ongoing NS&T sampling efforts for monitoring
from 1986 through 1992 from over 250 sites (Lauenstein et al., 1996). The banking component
of the NS&T Program was discontinued in 1992. In 2005, NOAA resumed banking mussels and
oysters from the Mussel Watch Project at the Marine ESB. Protocols developed in 1984 for
collection, processing, and archiving are being followed.

In addition to the protocols developed by NIST for the collection, processing, and banking of
environmental samples, NIST personnel have referred to the best practices for repositories
guideline (ISBER, 2005) developed by the International Society of Biological and
Environmental Repositories (ISBER) members for day-to-day activities. This document
provides a wide-range of information and successful strategies for setting up and maintaining a
specimen bank. The NBSB and the Marine ESB are members of the ISBER.



MARINE ESB, HOLLINGS MARINE LABORATORY

In 1995, an agreement was signed between NIST and NOAA/NMEFS establishing the National
Marine Analytical Quality Assurance Program (NMAQAP) to assess and improve the quality of
analytical measurements in the marine environment. As part of this agreement, NIST was asked
to improve capabilities of assessing trends in marine environmental quality by expanding
environmental specimen banking activities. In response, construction of the Marine ESB in
association with the Hollings Marine Laboratory, Charleston, South Carolina, was completed in
2001.

The Marine ESB is dedicated to banking marine environmental specimens through many
different programs. Because specimen banking must ensure that the sample does not become
contaminated or change in chemical composition during collection, processing, storage, and
homogenization procedures, it is important that all protocols be followed precisely. Although
the NBSB facility in Gaithersburg and the Marine ESB in Charleston maintain identical
operating procedures for the handling of the same kind of matrices (tissues, eggs, mussels, etc.),
the following information specifically applies to the Marine ESB.

Location

The Marine ESB is located in the Hollings Marine Laboratory (HML) on the Fort Johnson
Marine Resources Research Center campus at 331 Fort Johnson Road, Charleston, South
Carolina (Fig. 1). The HML is a multi-institutional, multi-disciplinary laboratory operated by
NOAA. It provides science and biotechnology applications to sustain, protect, and restore
coastal ecosystems, emphasizing linkages between the environment and the health of marine
organisms and humans. In addition to NOAA and NIST, the South Carolina Department of
Natural Resources, the Medical University of South Carolina, and the College of Charleston are
partners in execution of programs of the HML and have employees and contractors located there.
The Marine ESB occupies approximately 356 m” (3,832 ft*) of the HML first floor. This
includes office space, International Organization for Standardization (ISO) Class 5 clean-air
space for processing samples, ISO Class 7 clean-air space for the production of analytical
reference materials, and a freezer room with ISO Class 7 clean-air conditions (Fig. 2). Refer to
section below, Clean Room Properties, for definition of ISO class clean rooms.

Clean Room Properties

The classification and certification of the Marine ESB clean-air laboratories follow the
guidelines provided by the International Organization of Standardization, ISO 14644-1: Clean
rooms and associated controlled environments — Part 1: Classification of air cleanliness (ISO
14644-1: 1999(E)). This document replaces the Federal Standard 209 (E) document (U.S.
General Services Administration, 1992; Institute of Environmental Sciences and Technology,
1997). An ISO Class 5 clean room is designed to provide clean filtered air, exhaust particulate
matter as fast as possible, and maintain ISO Class 5 air quality when there is a minimum of
activity in the room. ISO Class 5 air is defined as a measurement of no more than 3,520 particles
per m® (100 particles per ft’) that are 0.5 pm in diameter or larger. ISO Class 6 air is defined as a



Figure 1. The Hollings Marine Laboratory: Entrance View
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measurement of no more than 35,200 particles per m’ (1,000 particles per ft’) that are 0.5 pm in
diameter or larger. ISO Class 7 air is defined as a measurement of no more than 352,000
particles per m® (10,000 particles per ft’) that are 0.5 pm in diameter or larger

The Marine ESB has been designed to contain an ISO Class 5 Clean Room for sample
processing, an ISO Class 7 Freezer Room where specimens are cryogenically stored, an ISO
Class 7 Reference Material Production Facility, and two ISO Class 6 ante-rooms. These clean-
air laboratories control the concentration of airborne particles to specified limits and are essential
in minimizing contamination of samples during processing. The ISO Class 5 Clean Room
provides a clean sample preparation work area for materials that will be analyzed for organic and
inorganic constituents. At present, organic analyses are performed primarily for chlorinated
pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, and brominated flame
retardants (polybrominated biphenyl ethers and hexabromododecane). The inorganic analyses
includes the determination of trace and ultra-trace quantities of elements, with particular
attention being given to metals and trace element speciation.

As mentioned above, the purpose of the Marine ESB is the long-term preservation of specimens
that are representative of the environment or organism immediately prior to collection. A major
concern of specimen banking efforts is that the samples are collected, processed, and stored
under conditions that minimize contamination of specimens or any other changes in their
chemical composition (Wise and Koster, 1995). Clean technique allows the sample to be
processed while minimizing inadvertent contamination and protects the sample’s integrity from
possible extraneous addition of the chemical analytes of interest. Clean technique is often
confused with sterile technique, which is used to prevent the transfer of a bacteriological or viral
species to an individual or medium that does not contain this agent.

Since it is impossible to point out every source of contamination that may be encountered, some
of the most obvious sources will be described to provide a general awareness of the problem.
For example, a 1 pg flake of stainless steel contains approximately 100 ng of nickel (National
Bureau of Standards, 1986). The natural occurrence of nickel in human liver is at levels of 1
ng/g to 2 ng/g of sample. Approximately 1 g of sample is used for analysis; therefore, a
microgram flake of stainless steel in the sample could produce an analytical result which is 50 to
100 times higher than the true value of nickel in the sample.

In the clean room the air, implements, bench tops, working personnel, and documents providing
processing protocols are all potential sources of contamination. The air may contain vapors of
contaminants as well as particles of dust, cigarette ash, and wear particles from motors.
Cigarette ash contains relatively high amounts of cadmium and organic compounds. Cigarette
smoke also contains trace quantities of hundreds of organic compounds. Implements and
working surfaces may be contaminated with chemicals used for cleaning and salt and oils from
human contact. Also, a common contaminant introduced by human hands is gold from jewelry.
The dust-free vinyl gloves that are used should be changed frequently as they are easily
contaminated. For example, picking up a pen to record a mass contaminates the gloves.
Grasping a Teflon bottle, adjusting eyeglasses, and touching one’s face, touching the outside of



the bag that contains the clean Teflon sheets or bags also contaminates the gloves. Therefore,
caution should be taken at all times while inside the clean areas.

Each of the rooms that make up the Marine ESB serves a different purpose. It is important to
know the function and the types of equipment that are used in each room.

ANTE-ROOMS, ISO CLASS 6

There are two ISO Class 6 ante-rooms (Rooms C102 and D103) (Fig. 3), one that provides
access to the Clean Room and the other that provides access to the Freezer Room. These ante-
rooms are used by Marine ESB personnel to change into proper ‘clean’ garments before entering
the clean-air laboratories. Disposable laboratory coveralls, hoods, and shoe covers are provided
in this room and must be worn at all times while in the clean-air spaces. The material used to
make these garments is non-woven Tyvek, a highly effective contamination control fabric that is
resistant to penetration by airborne particles. These garments are processed and packaged in a
clean environment by the manufacturer and are disposable, but can be worn several times before
soiling and tears occur.

Figure 3. 1SO Class 6 Ante-Room

Extreme caution must be taken while working in the clean-air laboratories to prevent further
contamination of samples; therefore the following precautions should be taken before entering an
ante-room and proceeding to the Clean Room or Freezer Room:



Do not use cosmetic substances such as excessive makeup, alcohol based perfumes,
or after shave products.

Avoid clothing with excessive lint, such as sweaters, turtlenecks, torn and frayed
clothing, or any item that has been worn in a dusty environment.

Do not bring in items that may cause further contamination, such as lead pencils, dirty
chemical bottles, paper towels, cardboard boxes, paper products, or other particulate
products.

Do not smoke, chew gum or tobacco, bring in food or drink, or bring personal items
to all specimen bank areas.

Do not use pencils or erasers, only use ballpoint pens in all areas of the Marine ESB.

The following gowning and de-gowning procedures (in numerical order) must be followed in
ante-rooms before entering and exiting the Clean Room or Freezer Room.

Gowning Procedure:

1.

Eal

9]

Wash hands thoroughly before entering an ante-room.
Upon entering, step onto the sticky mat to remove loose particles on street shoes.
Place the hood over the head, making sure all hair is inside the hood.

Choose the closest fit coverall size and put it on, making sure to secure the hood
inside of the coverall when zipping up.

Place disposable shoe covers carefully over shoes and legs of coverall.

If facial hair is present, place a beard cover on, over the hood, again making sure all
hairs are inside the cover.

Step onto the second sticky mat and enter the Clean Room or Freezer Room.

De-gowning Procedure:

1.

From the Freezer Room or Clean Room, step into the ante-room, remove gloves, and
dispose of them in the trash can provided.

Remove the beard cover, if applicable, and dispose of it in the trash can.

Remove the hood and inspect it for heavy soiling or damage. If it is dirty or
damaged, discard it in the trash can. If it is clean, hang it on a hook or hanger
provided.



4. Remove the shoe covers and again, inspect for damage or excessive amount of dirt.
If dirty or damaged, discard the covers in the trash can; if clean, place them near or in
the supply cabinet.

5. Remove the coverall and inspect it. If it is dirty or damaged, discard it in the trash
can; if not, hang it on the hook or hanger provided.

Some of the cleaning supplies are stored in the ante-rooms. These include a clean-room mop,
water bucket, sticky roller, lint-free cloths, aerosol cans of isopropyl alcohol (Deconahol), and a
high efficiency particulate air (HEPA) filtered vacuum cleaner. The proper use of these cleaning
materials is discussed in detail in the Maintenance Section. All items that are brought into the
Marine ESB clean-air laboratories, either through the ante-rooms or the set of double doors in the
Reference Materials Production Facility, must be vacuumed before wiping down with the lint-
free cloth and Deconahol and then vacuumed a final time.

FREEZER ROOM, ISO CLASS 7

Specimens that are collected for long-term banking are archived in liquid nitrogen vapor-phase
freezers (-150 °C) that are located in an ISO Class 7 Freezer Room (Room D104) (Fig. 4). This
Freezer Room is connected with the ISO Class 7 Reference Materials Production Facility. Along
with the liquid nitrogen vapor-phase freezers, there are also -80 °C upright electric freezers and
several other pieces of equipment that are either used or stored inside this room (these are listed
in Table 2).

Figure 4. 1SO Class 7 Freezer Room
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Liquid Nitrogen Piping System

All freezers in the Freezer Room are connected to a liquid nitrogen in-line piping system. This
system provides vacuum-jacketed insulated piping along with a cryovent device located in the
specimen bank to ensure that the entire pipeline is kept at cryogenic temperatures. The system is
monitored by a Gordinier Electronics Keep Cold (Model 279) thermocouple sensor controller,
located on the wall inside the specimen bank. Liquid nitrogen is brought into the specimen bank
through an intricate piping system that distributes liquid nitrogen to multiple freezer stations.
Each freezer station consists of a single supply line with either one or two connection valves,
totaling forty-one connection valves. These valves provide liquid nitrogen to 30 liquid nitrogen
vapor-phase -150 °C freezers, 10 ultra-cold -80 °C electric freezers, and one cryogenic vibrating
mill (in the Reference Materials Production Facility). The ultra-cold electric freezers are
connected to the liquid nitrogen piping system as a part of a back-up system. The liquid nitrogen
bulk storage tank for the Freezer Room, Reference Material Production Facility, and Clean
Room operations is stored behind the HML building in a 12 m® (3,170 gallons) vertical storage
tank with a telemetry system to the commercial supplier (Fig. 5). The main distribution lines are
equipped with multiple flow valves strategically placed to ensure safety. The Centron System:
Monitoring, Alarming, and Data Management System is used to ensure correct temperatures and
liquid nitrogen levels are maintained for each freezer. In general, a node is located above each
freezer that has three probes/channels to monitor the temperatures at the top and center inside
each freezer and one dry contact connected to each individual control panel on each freezer. See
the Safety section of this manual for a full description of this system.

[7UID NITROGE;

Figure 5. Marine ESB Vertical Liquid Nitrogen Storage Tank
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Table 2. Equipment in the Freezer Room and Reference Materials Production Room at the Marine ESB

Equipment Type Quantity Purpose

MVE XLC 1841 and 1830HE Liquid Nitrogen 13 Permanently store archived environmental samples

(-150 °C) Vapor-Phase Freezers
Thermo Forma Model 8500 Series (-80° C) Ultra-Cold 10 Store Standard Reference Materials and control materials

Electric Freezer
Acid Storage Cabinet 1 Store hydrochloric and nitric acids, used for cleaning Teflon materials
PC for Database Management 1 Database provides specimen management, storage management, and

system administration functions for samples archived at the Marine ESB

MVE Cryo Shipper 10 to 12 Shipment of samples to and from the Marine ESB
MVE SC 14/2V, 4/2V 10 to 12 Shipment of homogenized materials to and from the Marine ESB
Centron Monitoring System 3 Probes per liquid nitrogen vapor-phase freezer

1 Probe per -80 °C upright freezer
2 each Temperature, humidity and oxygen sensors
Gordinier Model 279 Keep Cold Controller 1 Maintains/controls liquid nitrogen in pipeline and vents excess gas

Nilfisk Vacuum Cleaner 1 Four-stage filtration system for best performance in cleanroom environments

Compressed Air Smashing Machine 1 Smashes large tissues into fragments during the homogenization process

Polypropylene Storage Cabinet 2 Store Teflon jars prior to cleaning; store cleaning supplies

Air Compressor 1 Provides air to smashing machine and Teflon heat sealer

Clean Room Depot Teflon Heat Sealer 1 Seals Teflon and fluorinated ethylene-propylene (FEP) bags

Cryo-Cyl 230 LP 1 Stores excess liquid nitrogen for emergency purposes

Vinyl Strip Shield Curtain 1 Minimizes particle exchange between the Storage Room and Reference
Material Production Room

Vinyl Strip Shield Curtain 1 Provides an ante-room between double doors and Reference Material
Production Room for cleaning large pieces of equipment

Palla S.T.C. Cryogenic Vibrating Mill 1 Cryo-homogenize large quantities of frozen material into fresh frozen powder

Millrock Quanta Series Freeze-Dryer PC\PLC 1 Freeze drying system for large quantities of frozen materials

MVE XLC 1841 Liquid Nitrogen (- 150° C) 1 Working freezer for cryogenically homogenizing materials

Vapor Phase Freezer

12



Archival Protocols and the Specimen Tracking Database

The specimen tracking database that was first used at the Marine ESB was the Archival
Specimen Tracking Retrieval Operation (ASTRO) database system. ASTRO is a PC-based
graphical program that resembles other Windows-based applications allowing one to point and
click to communicate with the software. It was designed for the Centers for Disease Control and
Prevention (CDC) to ensure that sample collections are properly maintained and managed. The
ASTRO system automated data entry and data query operations to facilitate admission of
specimens, cataloging of collections, specimen retrieval, specimen tracking, data sharing,
allocation and tracking of available storage space, and overall storage facility management
(Ayal, 1999). A user’s guide (Ayal, 1999) was produced that introduced the database.
Unfortunately this system was unable to store additional data, including analytical data that are
generated after a sample is cryogenically homogenized and transferred out of the tissue bank. A
system that is able to provide that capability, along with other sample management features, is
Freezerworks Unlimited (FUL), a relational database model that was developed by Dataworks
Development, Inc. Dataworks Development also provides technical support and scheduled
maintenance releases and upgrades. Therefore, the Marine ESB facility is now using this system
as the specimen tracking database.

After a sample(s) is collected according to the protocol for that specific project, it is shipped
frozen, in a biological dry shipper, to the Marine ESB for archival. For the NMMTB, STAMP,
and APFP projects a field datasheet is completed and shipped with each sample (see Appendix
A). For other projects, an Excel file with sample collection information that corresponds with
the samples arriving at the facility is sent from the field collector to the Marine ESB. Once the
shipper is received on site, the samples are checked to ensure that they are still in a frozen
condition and that they are properly marked and correspond with the information on the field
datasheets. All samples are temporarily placed inside a stainless steel basket in a liquid nitrogen
vapor-phase freezer until a permanent archival location is determined. Each sample is assigned a
NIST storage identification number according to the diagram shown below:

Program: MM-AMMTAP —— MM 1 6 L 240 C ——  Location of tissue:
NM-MMHSRP e - C-Charleston
ST-STAMP / \ G-Gaithersburg

AP-APFP
Tissue Type:
Year of L-Liver E-Egg n" tissue in the bank
the K-Kidney M-Embryo for that project
Program B-Blubber F-Feather

A NIST Storage Datasheet is completed using the newly assigned storage ID number (see
Appendix A), and a permanent location is chosen by determining the next space available inside
the freezer according to the FUL database. The NMMTB, STAMP, and APFP samples are
placed in pre-labeled cardboard tubes and the NS&T mussels are placed in pre-labeled stainless
steel baskets. There is a different data entry screen for each project based on the original
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information that is collected in the field. Detailed information from that field data sheet is
entered into the FUL database along with the location of the samples.

The tissue samples that are collected for the NMMTB are divided in two 150 g portions each, A
and B. Portion A is collected for long-term storage (i.e., decades) and portion B is used for
multiple analyses for different analytes. Additionally, these portions are stored in separate
freezers to minimize the possibility of sample loss due to equipment failure. Currently, most of
the NMMTB ‘A’ subsamples are archived at the NBSB and all ‘B’ and the remaining ‘A’
subsamples are located at the Marine ESB. After the samples have been properly stored, a report
is printed from that shipment. A copy of each shipment report is then placed in a binder for
permanent storage. For the NMMTB project, the field data sheet and NIST storage data sheet
information is also entered into a national database system in Oracle. This is being developed by
the primary sponsor of the project, NOAA/NMFS. The data is backed up nightly and a copy of
the tape is taken to an off-site location for storage. The STAMP project will be included in this
database in the future.

Biological Dry Shippers

The biological dry shippers are designed to transport biological samples at cryogenic
temperatures and provide a reasonable holding time, three to ten days depending on the size of
the shipper. There are primarily two sizes of shippers that are used, the MVE Cryo Shipper XC,
which holds 10 L of liquid nitrogen and the MVE SC14/2V, which holds 8.7 L of liquid nitrogen
(Fig. 6). The protocol to properly charge a biological dry shipper or liquid nitrogen dewar at the
HML Fill Station is described in Appendix C.

Figure 6. Biological Dry Shippers; Cryo Shipper XC (left) and SC14/2V (right)
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REFERENCE MATERIALS PRODUCTION FACILITY, ISO CLASS 7

Within the Marine ESB is the Reference Materials Production Facility (Rooms C104 and C105)
with ISO Class 7 clean-air conditions. This area is used to produce large quantities of frozen
materials for the preparation of Certified and Standard Reference Materials, as well as control
materials for intercomparison exercises. The materials are cryogenically homogenized using a
Palla S.T.C. Vibrating Cryomill (Fig. 7). The final product is a fresh frozen powder that is stored
in -80 °C upright freezers. The material can also be freeze dried using the large capacity
Millrock Quanta Series Freeze-Dryer PC/PLC (Fig. 7) that is also located in the facility.

Figure 7. Vibrating Cryomill (left) and Freeze-Dryer (right) Located in the Reference
Materials Production Facility
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Movement of Large Equipment into the Marine ESB

Within the Reference Materials Production Facility is a set of double doors that is used as an
emergency exit directly into the hallway. The doors are also used to bring large pieces of
equipment into the Specimen Bank. In order to maintain clean-air conditions, a vinyl strip shield
curtain was hung from the ceiling to the floor along an open area to create a 3.66 m x 2.74 m
(12° x 9’) ante-room for cleaning large equipment before bringing it into the clean room area
(Fig. 7). In addition to the positive pressure of the clean rooms, the strip shield is a secondary
precaution to minimize particle flow from the hallway into the ISO Class 7 clean room. See
Maintenance of Clean-Air Laboratories section for details on the proper cleaning procedures of
large pieces of equipment.

Figure 8. Double Doors and Vinyl Strip Shield Curtain in the ISO Class 7 Clean Room

CLEAN ROOM, ISO CLASS 5

The Clean Room is an ISO Class 5 (Room C103) clean area that is used for cleaning Teflon
supplies (i.e., cryo-mills, jars, smashers, etc.) and for preparation of samples for analyses. The
cleanliness level of this room is critical because it is in this room that samples are exposed to
airborne particles through the homogenization process. There are many pieces of equipment
needed for the preparation before and during homogenization, and these items along with other
equipment used in the Clean Room are listed in Table 3.
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Table 3. Equipment in the Clean Room

Equipment Type Quantity Purpose

MVE XLC 1211 Liquid Nitrogen (-150 °C) 1 Working freezer for cryogenically homogenizing materials
Vapor-Phase Freezer
TS-Specialized 250 Disk Mill 2 Grind small particles of tissue into powder, for use with medium and large
Teflon disk mills
Solvent Storage Cabinet 1 Store ethyl alcohol and chloroform, used for cleaning Teflon materials
Centron Monitoring System 3 each Probes per liquid nitrogen vapor-phase freezer
1 each Temperature, humidity and oxygen sensors

Polypropylene Laminar Flow Fume Hood 2 Teflon and titanium materials are cleaned under this hood
Vertical Laminar Airflow Hood 1 Cleaned Teflon and titanium materials are placed in the hood to dry
Marble Table and Analytical Balance 1 Weigh homogenized aliquots
Balance 1 Weigh samples >1 kg
Met One Particle Counter 1 Measures airborne particles in a number of size ranges
Desiccator Cabinet 1 Air-tight cabinet to store freeze-dried materials
Polypropylene Storage Cabinet 1 Store clean Teflon materials and other supplies
Diaphragm Liquid Pump 2 Transfer chemicals/water from storage tank to bottles for cleaning supplies
Polypropylene Acid/Solvent Cart 2 Tranfer chemical bottles safely from storage cabinet to fume hood
Milli-Q Synthesis A-10 Filtration System 1 Water filtering system for cleaning and processing samples
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Exhaust Hood Usage/Cleaning of Teflon and Titanium

Two polypropylene exhaust hoods are provided in the ISO Class 5 Clean Room for the cleaning
of supplies. Cleaning procedures for Teflon and titanium materials are posted near each exhaust
hood (see Appendix B). The date that the solvent/acid bottle was opened is documented on the
label of the bottle. Water from the Milli-Q Synthesis A-10 filtration system is used for all water
rinses. The chemicals can be used for approximately 6 to 8 cleaning sessions before disposal.
See the Chemical Hygiene Plan (Appendix C) for proper solvent and acid disposal procedures.
Solvent, acid, and strong alkali solutions can not be poured down any sink in the Marine ESB.

Cryogenic Homogenization

Cryogenic homogenization is a process that transforms a solid frozen tissue into a particulate
powder and provides identical (i.e., homogenous) sample aliquots. Identical sample aliquots are
necessary to allow for valid comparison of data between various researchers and analytical
techniques. The Teflon disk mill is recommended as an effective device for size reduction and
homogenization of biological tissue. Operation at cryogenic temperatures reduces loss of
volatile components and changes in composition during the size reduction step.

Cryogenic homogenization is performed in the Clean Room following strict clean-room
procedures. All equipment used during the homogenization process is made of titanium or
Teflon. This reduces the sources of unavoidable contamination to two types of materials,
titanium from the knives and perfluorinated compounds from the Teflon supplies. Additionally,
the titanium and Teflon equipment is precleaned, as mentioned above, to eliminate any surface
contamination. The following list of equipment and instructions pertain to the homogenization
of a single sample (i.e., liver, kidney, blubber, egg contents).

Equipment

The following pieces of equipment are used for cryogenic homogenization and should be
checked to see that everything is in proper working condition the day before homogenizing is
conducted:

Liquid Nitrogen (-150 °C) Vapor-phase Freezer (Fig. 9)
Compressed Air Smashing Machine (Fig. 10)

Air Compressor

TS-250 Disk Mill Shaker (Figs. 9 and 11 )

Lint-free Cloths
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40.8 kg weight [ ] Safety Bar

Controller

Figure 10. Compressed-Air Smashing Machine
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Steel Plates

Clamp/Arm

Teflon Disk Mill

Figure 11. TS-250 Teflon Disc Mill Shaker with Teflon Disc Mill Mounted

The items below require cleaning and cooling to liquid nitrogen vapor-phase temperature before
homogenization is conducted:

Teflon disk mill (Figs. 11 and 12)
Teflon smasher (Fig. 12)

Teflon jars (15 mL) or bags

Teflon scraper and scoop (Fig. 12)
Teflon-handled titanium bladed knife
Stainless steel plates for shaker (Fig. 11)
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Teflon Disk Mill Teflon Smasher

Lid/Puck
L 4
Ring ____ Ring
Mill Base
Teflon Spatula and Scoop

Figure 12. Teflon Materials Needed for Homogenization

Homogenization (Individual Sample)

Locate the sample that is to be homogenized and move it to the working LN, vapor-phase
freezer. Make sure all equipment to be used during the homogenization has been cleaned
properly following the NIST cleaning procedures (See Appendix B). With a pre-cut lid label,
properly label 24 15 mL Teflon jars with the NIST Storage ID Number and the Aliquot Number
(B0O1, B002,..., B024). Preweigh all Teflon jars with lids and labels in place on a 4-place
analytical balance and record the masses in a laboratory notebook using indelible ink. Put all of
the small items (Teflon jars, scraper, scoop, and knife) in a Teflon-lined plastic tray and place the
tray in the LN2 freezer to cool overnight. Place the Teflon smasher, disk mill, and shaker plates
at the bottom of the same freezer but place them on small boxes so they can be easily lifted out
of the freezer.

On the day of homogenization, remove the sample that is to be homogenized from the working
LN, freezer and follow the steps below:
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10.

1.

. Remove the puck (lid) from the Teflon smasher and place it inside the freezer.

Remove sample (tissue) from Teflon jar and place approximately 150 g to 200 g inside
the Teflon smasher.

Place the puck of the smasher on top of the fragments and place the smasher at the
bottom of the compressed air smasher.

Remove the safety bar and press the UP button until the 40.8 kg weight is released onto
the Teflon smasher. This will fracture the sample into small fragments. (Fig. 13)

Press the DOWN button until the claw has clamped onto the 40.8 kg weight.

Press the UP button until the safety bar can be replaced.

Quickly put the smasher back inside the freezer.

Remove the lid and inner puck from the disk mill and place them inside the freezer.
Remove the puck from the smasher and with the Teflon spatula, carefully scrape the
fragments from the bottom of the puck into the disk mill. Scrape remaining pieces off of
the bottom plate of the smasher into the disk mill. Set the smasher aside in the freezer.
Scrape all pieces inside the disk mill into the outer ring area. Do not force tissue
fragments into this area; if a fragment is too large, place it back in the smasher and repeat
Steps 2 through 7. Once all pieces are placed loosely in the outer ring, place the inner
puck back in the center of the disk mill and place the lid securely on top.

Remove the shaker plates from the freezer and place the bottom plate on the TS-250 disk

mill shaker. Quickly place the disk mill onto the shaker plate, place the top shaker plate
on top of the disk mill, and fasten the shaker clamp, making sure it is on tight (Fig. 11).
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Tissue in Fragment Form Tissue in Powder Form

Figure 13. Sample of Tissue in Fragment Form and Frozen Powder Form
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12. Close the lid and set the timer for 3 minutes (2 minutes for egg contents). Turn the
machine on and wait for it to stop.

13. Once the machine has stopped, place the shaker plates and the Teflon disk mill back in
the freezer, remove the mill lid, and scrape any tissue remaining on the lid into the disk
mill. Verify that the tissue is sufficiently homogenized and has completely turned in to
powder. If the tissue is still in fragments there is probably a piece of tissue that is
jammed between the mill and the ring (Fig. 13). Remove the puck from the disk mill and
move the fragments back into the inner ring area with the spatula until the inner ring is
loose enough to be removed from the disk mill completely. Move all pieces toward the
center of the disk mill and replace the inner ring, making sure there are no pieces
underneath the ring. Repeat steps 8, 9, 10, and 11. Repeat these steps until the tissue is
in powder form (Fig. 13). If there are any hard pieces found after repeating the steps
several times, the equipment or material is too warm to work with and you must stop
homogenizing and wait several hours for the sample and equipment to cool down.

14. Using the Teflon scoop, fill all jars in numerical sequence, making sure the lids are
placed on tightly. Wipe down each jar individually with a lint-free cloth just prior to
placing on a 4-place analytical balance. Record the masses in the laboratory notebook.
Place the jars in a storage box and return to a LN, vapor-phase freezer for long-term
storage.

15. Fill out the sample storage form including the homogenization date, the masses of each
sample, any comments necessary, and identify the permanent storage locations.

16. Update all databases that contain the sample storage data form with the same new
information, including the FUL, Excel, and Word databases.

Note: When removing the Teflon disk mill lid and smasher puck, place them upside-down inside
the freezer so that the side of the lid that touches the tissue does not come in contact with any
part of the freezer or other items in the freezer. Also, all work should be completed with the
equipment inside of the working freezer, except when transferring Teflon equipment to and from
the smashing unit and the TS-250 disk mill. Because the cold temperatures of the equipment and
the tissue are critical, it is important to work quickly to keep these items inside the freezer as
much as possible.

SAFETY

The Marine ESB has been equipped with several safety features throughout each of the rooms to
ensure safe laboratory operating procedures (Table 4). And because the Marine ESB is located in
a NOAA Facility, all personnel must abide by NOAA safety rules and policies. NIST and
NOAA are both federal government agencies under the Department of Commerce therefore
many of the safety rules and policies are similar. The rules and policies referred to in this
document as a part of the appendix are that of the HML facility. The HML Safety Committee
has written a Laboratory Chemical Hygiene Plan and Emergency Preparedness Plan that are
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Table 4. Safety Equipment Located in the Marine ESB

Room Name Room Number Safety Feature

Ante Rooms C102 and D103  Chemical Spill Kit
First Aid Kit
Material Safety Data Sheets
Job Hazard Analysis Form

Chemical Inventory

Freezer Room D104 Centron Monitoring System
Smoke Detector
Fire Alarm Strobe Light
Humidity and Oxygen Sensor
Liquid Nitrogen In-Line Piping System
Telephone
Incoming Page Speaker

Reference Material C104 and C105 Centron Monitoring System
Production Facility Smoke Detector
Fire Alarm Strobe Light

Humidity and Oxygen Sensor

Liquid Nitrogen In-Line Piping System
Acid Storage Cabinet

Incoming Page Speaker

Eyewash Station

Emergency Exit (set of double doors)

Clean Room C103 Centron Monitoring System
Smoke Detector
Fire Alarm Strobe Light
Humidity and Oxygen Sensor
Liquid Nitrogen In-Line Piping System
Eyewash Station
Teflon-lined Fume Hoods
Solvent Storage Cabinet
Incoming Page Speaker
Telephone

strictly enforced throughout the entire laboratory (see Appendix D). A Job Hazard Analysis
Form has also been designed (see Appendix D). This form must be filled out for each individual
laboratory and it must be posted outside of the laboratory. This form includes information on the
work activities that are completed in the laboratory and what Personal Protective Equipment
(PPE) is required to be worn during those activities. All personnel who work in that laboratory
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must sign this form. Also, a list of chemicals that are used in the laboratory must be posted
outside the entrance of that laboratory (see Appendix D). In addition to those two lists, Material
Safety Data Sheets (MSDS) for all chemicals used in each laboratory must be placed in an easily
accessible area near the chemicals. In the Marine ESB, these sheets have been posted inside
each of the two ante-rooms on the wall. All forms must be updated every 6 months.

Hurricane Evacuation

The Atlantic hurricane season is from June 1 to November 30. Special actions must be taken in
order for the Marine ESB to be prepared for a hurricane evacuation. If a mandatory evacuation
is announced, the following steps must be followed before leaving the HML building:

1. The computers in the Freezer Room and in the NIST Offices must have the latest back up
of files on the NIST designated server. These include the FUL database inventory and all
Paradox files with completed field data sheets for all samples inventoried. This server
will be taken out of the building by authorized information technology (IT) personnel.

2. A hard copy of the Marine ESB inventory must be printed from the FUL database for all
freezers. This will ensure that if a freezer has a mechanical breakdown and the inside of
the freezer does not maintain cryogenic temperatures, those samples can be labeled
properly. This hard copy must be taken out of the building.

3. All -150 °C liquid nitrogen freezers must be filled with liquid nitrogen to the ‘High Level
Fill” mark just before evacuation.

4. All temperatures and liquid nitrogen levels must be recorded in the black NIST
Laboratory notebook and taken with personnel out of the building.

5. The binder that contains information on miscellaneous items that are stored in the Marine
ESB must be taken out of the building.

6. The Cryo-Cyl 230LP must be filled with liquid nitrogen and brought into the Freezer
Room.

7. All computers and other electrical equipment must be covered with plastic in case of
water leaks due to roof damage.

Updates on facility status and campus access will be posted on the Fort Johnson campus voice
mail system. To access the voice mail system from an off-site telephone, dial (843) 762-8888.
Follow the automated instructions by entering your mailbox extension and password followed by
# when prompted. In addition to the voice mail system employees can also obtain updates via the
NOAA toll free hotline at 1-888-662-2911 or information can be accessed online at
www.homelandsecurity.noaa.gov or www.noaa.gov.
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Centron Environmental Monitoring and Control System

The Centron System: Environmental Monitoring and Control System, created by Rees Scientific
Corporation, has been installed to continuously monitor the temperatures of all freezers located
in the Marine ESB as well as monitor the room conditions: temperature, percent humidity, and
oxygen levels. Three probes have been placed in each of the LN, vapor-phase freezers, 2 probes
record the top and center temperatures of each freezer and one probe is a dry contact to the
freezer’s individual computer monitoring system. Each individual liquid nitrogen freezer has its
own computer monitoring system that monitors more than just the temperatures of the freezer,
for instance, it also monitors the time it takes to fill a freezer. If the freezer fills for more than a
half hour, the computer will alarm, indicating that the freezer may be overfilling. When the
freezer’s computer goes into alarm, for whatever reason, it will trigger the Centron probe to
alarm. One probe has also been placed at the top of each of the -80 °C ultra-cold upright
freezers. An alarm will sound if pre-set condition ranges are exceeded. The phone alarm
notification system is designed to notify remote users of any alarms that are triggered. The
Centron system uses several phone lists that were created by personnel. The Day list is activated
Monday through Friday from 0800 to 1700 hours, the Evening List is activated Monday through
Friday from 1701-0759 hours and the Weekend List is activated Saturday and Sunday from 0800
to 0759 hours. The Day List includes the office/laboratory phone numbers of Marine ESB
personnel, the Evening and Weekend Lists include home and cellular phone numbers of Marine
ESB personnel. The system will continue calling the entries until a user has acknowledged the
call by entering his/her individual password and inhibiting the probe that is in alarm for a
designated time period. Each alarm can be inhibited for 0 to 999 hours. This allows the person
time to reach the laboratory and repair the freezer or if necessary, move samples from the
damaged freezer into another freezer. The system ensures that trained personnel will be able to
correct the problem or error within the Marine ESB before any damage has occurred. The
Centron System stores all information that is provided by the trained user (i.e., the date and time
the alarm was acknowledged, the probe that went into alarm, and comments from the user that
answered the alarm which includes cause of the alarm event).

MAINTENANCE OF CLEAN-AIR LABORATORIES

In general, cleaning should begin in areas that require the most critical level of cleanliness and
proceed toward areas of less critical requirements. The following cleaning methods are to be
followed to ensure that each room maintains the ISO Class 5, 6, and 7 levels. Basically, the
preferred clean room cleaning protocol is to vacuum an area, wipe that area with a cleanser and
lint-free cloth and vacuum the area again.

1. Vacuum ceiling panels using a dry vacuum with a soft brush attachment. To protect the
HEPA filters, only the grid surrounding the filters should be cleaned, using overlapping
strokes following the grid pattern in one direction only. Remove spots with a commercial
cleanser, deionized (DI) water, and lint-free cloth and then vacuum again to remove any
loosened particles.
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10.

Vacuum lighting units with a soft brush attachment. Open the unit and wipe the bulbs
with a lint-free cloth dampened with DI water, vacuum horizontal surfaces, and close
unit. Wipe all trim pieces.

Vacuum walls first, starting at the ceiling and working in vertical lines toward the floor.
Next, use a sticky roller to wipe the wall, using overlapping movements from the ceiling
towards the floor. Vacuum again using a soft brush attachment.

Clean doors, frames, and components using a vacuum, followed by wiping with a lint-
free cloth that has been moistened with Deconahol and DI water. Doors should be
cleaned while they are ajar.

Wipe glass surfaces and windows with a lint-free cloth that has been dampened with
Deconahol. With a dry wiper or squeegee, dry the window starting at the top and move
vertically towards the bottom.

Use a lint-free cloth dampened with Deconahol and DI water to clean piping systems.
Wipe from top to bottom, using overlapping strokes. Vacuum pipes with a curved pipe
attachment and then re-wipe the pipe, if necessary, to remove stubborn grime and spots.

Vacuum freezers with a soft brush attachment. Use a lint-free cloth dampened with DI
water to clean the top and sides of the freezer, use overlapping strokes to wipe the top of
the freezer and then from top to bottom for the sides of the unit. Re-vacuum with a soft
brush attachment to pick up any loose particles.

Wipe work stations/bench tops with a lint-free cloth moistened with Deconahol and DI
water. Start at the rear of the work surface and use overlapping strokes in one direction
only. Use a new area of the wiper for each stroke.

Vacuum the surface of the floor first, place the sticky mop or vacuum on the floor and
pull toward you, lift and move the vacuum so that the next stroke starts adjacent to and
slightly overlaps the first stroke. Next, wash the floor with a solution of DI water and
floor cleanser using a clean mop head. Rinse with DI water and a new mop head, leaving
the rinse water on the floor long enough to completely saturate any film build-up. Mop
up the rinse water, making sure to change the water after mopping every 10 to 15 square
feet of floor surface. Because the floor is the dirtiest part of the clean room, it is
important to keep the wash water and rinse water clean by changing it after 10 to 15
square feet of surface has been mopped. After the floor is dry, vacuum again, using the
same movement as described above.

All supplies and equipment that are brought into the Marine ESB are to be cleaned using
these same protocols. Vacuum all items using a dry vacuum with a soft brush
attachment, inside and outside if necessary. Wipe items with a lint-free cloth that has
been moistened with Deconahol and vacuum again.
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The cleaning schedule for the Marine ESB will depend upon the amount of work being
conducted in the rooms and the number of particles that are detected on the particle counter that
is stored in the Class 5 Clean Room. A monthly particle count is taken to ensure the rooms
maintain the ISO Class 5, 6, and 7 levels. The particle counter is a portable laser counter that is
pre-set to count 0.3 pum and 0.5 pum particles over a programmable time period. For the Marine
ESB, the instrument is placed in four separate areas of each room for a 5 minute time period and
the data are stored inside the particle counter. It can be exported into a separate format if needed.
If the particle counts are above the class levels required, a thorough cleaning should be
conducted using the above cleaning procedure. Because the Clean Room is two class levels
higher than the Freezer Room, entry from one room to the next should be kept to a minimum. A
sticky mat with 30 adhesive layers has been adhered to the floor in front of the door leading from
the Class 5 to the Class 7 to trap any particles that are on the bottom of the shoe covers. This
will help minimize the number of particle exchanges between the two rooms. When the top
layer of the sticky mat is dirty, it is removed to expose the next sticky layer. The sticky mat is
replaced with a new mat when all layers have been removed.
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APPENDIX A

MARINE ESB DATA SHEETS
NMMTB Field Datasheet
STAMP Field Datasheet
APFP Field Datasheet
NIST Storage Data Sheet
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National Marine Mammal Tissue Bank Form ~ [558, Sempie Processing-

Field ID: Other ID Number:
Commaon Name: Genus species:

Stranding Type: [ single [T Incidental Take...... [ Fisheries [I'] Other (specify):

f“t y 'T_ [Z] Mass [ Live Capture..... [] Rescue  [2] Other (specify):
(2] ume [7] subsistence  Add'l. Remarks:
Condition: (@ Mive (@ Fresh Dead () Euthanized [
(choose ane
If euthanized, with what and how much:
Was anima in rehabilitation? @ Yes () No | Ifyes:—l Where.
(choose one) (o 3/
Animal Location:  State: Caounty: City/Island/Community:
Ocean/Bay/Sea:
Locality Details:
Latitude: N Longitude: W
Time of death (Zulu)......... &/ MM I Place of Death:
Internal body temp, of animal: ECJ c @ f] Rigor? Yes (0) No |
IF transported before tissue removal: Vehicle Type: Length of Transport:

Ambient weather condition.

Remarks.!

Time of tissue removal (Zulu).... nr Place of tissue removal:

Transportation storage: =] Dry ice [T wetice Othrer:

If transported before processing.:
Ambient weather condition.
Interim storage of tissue: [ Tefion bag [ 7efion Jar  Other:
Remarks:
Time of tissue processing.... ©° /[ MMy " Place of tissue processing:
Ambient temperature at processing:
Time of interim freezing..... o0 / mm/ yy hr Freezer type: (= LNy (= -80degC [ |—30degC Other:
Time shipped to MESB........ ©¢ [ mm /oy hr

Time received at MESE....... ad |

Additional comments:

Whole
Sample weights: Blubber (g): Liver (g): Kidney {(g): Blood (mL): Plasma (mL)  Serum (mL): Other:
A
B
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Animal Infermation -

National Marine Mammal Tissue Bank Form Page 2

Field 1D: Genus speties:
Sex: |(_§ Female (0) Male | Tatal length: @ em @in || @ Actud @ Estimated
Total weight: @ kg @b ||© Actud () Estimated
Age Class: @ Adult @ Subadult | © Actual Age: GLG's: Other:
(RSO0 @) pupfealf (@ Yearling () Estimated Method used: Date aged: ¢ /mm
() Unknown By whom:
Epiphysis: (0) open (T Closed fused () Fused invis
Reproductive condition: Length: Mid-Width: Mid-depth: Weight:
[ sexually Mature Testis/Ovaries: Left: Tlem kg
foicle one) -
(2] pregnant i Right: @in @b
|_| Lactating
Fetus length: ©em Corpora lutea #: Corpora albicantia #: Corpora hemmorghagicum #:
@in
Specify Units of Measurement: @en @ in
Cetaceans:
Snout to ant. ins. of flipper: Girth: Axillary:
Snout to center of genital aperture: Mae:
Snout to center of anus: | Anal: )
Aipper length: Blubber thickness: Thoracic:
Fuke width: Dorsal:
Auke notch to anus: Lateral:
Total counts: .............. ULJLL. UR/LR: | ‘Ventral:
Pinnipeds:

Nose to tail length:

Ant. length of foreflipper:

Ant. length of hind flipper:

Blubber thickness over post. end of sternum:

Axillary girth: Other blubber thickness: -
Bacculum length: o
Polar Bears:
Girth of neck of axis: Skull length:
Girth of neck at shoulders:
Sea Otters:
Snout to angle of mouth: Right forepaw width:
Skull length: Skull width:
Axillary girth: Tooth Wear: [ () Heavy @) Med. @) Light @ None|
Extimate of body fat stores: __| MNone: Little: Average: Excessive:
Subcutaneous: @ @ @ @
Groin: cm @ @ ® ®
Kidneys: ® ® @ ®
| Mesenteric: @ @ @ @
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National Marine Mammal Tissue Bank

Additional Samples List -
Page 3

Field ID Number:

Was animal necropsied? | () Yes () No |

Necropsied by:

Genus species:

dd [ mm [ yy

(Flease attach necropsy report)

Samples collected:
Histological samples:
Individual /Crganization:

Date

Final destination:

[ Liver (] kidney
[ Lung

[7] Trachea

Tissues sampled:
(Choose all

that apply) |:| Pancreas

[7] spleen

Qther:

[ stomach
[j Brain
[7] colon

[ Blubber
[C] Adrenals

= Thymus

U Heart
E] Muscle
[ Thyroid

[_] Intestine
[T skin

[7] Esophagus

{Flease list)

Lymph Nodes:
Cther [.n.:

[ submandibuler [ prescapular [ axillary [ Hilar

= Mesenteric

Teeth:

H Where located (Ind./Org.):
(2-frozen, F-formalin, DMSO, ETOH)

Genetics (skin):

Skull:

Reproductive tract:

Mammary tissue:

Ovaries:

Gonads/testes:

Parasites:

W[5t type and location: ...........

Stomach:

m List cortents if goplicable: ...

Other contaminant samples:

(List Gissue fype storage

type and where located)

Additional samples:

(List tissue type, purpose of
coflection, storage type and

where located)
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> = A G | Motes -
National Marine Mammal Tissue Bank el

Field ID Number: Genus species:

Photos taken: | @ Yes @No I |@ Digital () Film | If yes, how many?

(send copy with samples for NIST archive)
Video taken: | Yes @) No l

Disposition:

{orimary lecation
for photos and/or
video,)

General comments:

(Figld notes)

General appearance of individual: —

General appearance of argans:

NMMTB Protocol: () Standard (0 Madified

Please note any modifications: {
A copy of this form and Level A Data Form

Form prepared by: should be shipped with samples to:

Naitia ATTN: Rebecca Pugh
National Institute of Standards and Technology
Hollings Marine Laboratory
=" 331 Fort Johnson Rd
Affiligtion Charleston, SC 29412
(843) 762-8952
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National Marine Mammal Tissue Bank Chaln BrQustooy-

Page 5
NMMTB's Chain of Custody
Field ID Number:
Other ID Number:
NMMTB Reference/Storage 1D Mumbers:
id
Callector's signature Method of transfer to processing stage Date
dd
Processor's signature Method of transfer to shipping stage Date
Shipper to NMMTB's signature Method of transfer to MESB Date
dd
Receiver's signature i Date

Each person in possession of the tissue must sign and date the farm.
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SEABIRD TISSUE ARCHIVAL MONITORING PROGRAM
NATIONAL BIOMONITORING SPECIMEN BANK

SEABIRD DATA FORM
I
Sample ID Number: Species:
Geographic Area: Lat.: Long.:
Colony Name: Sample Source:

Site ID Number/Name:

II

Sample Type: Liver Kidney Muscle Feather Egg Blood Other

Date and Time of Death (If Applicable):

Date and Time of Collection: Method of Collection:

Weather Conditions:

Field Storage Conditions:

Pre-shipment Storage Conditions:

Date and Time Shipped from Study Site:

Protocol: Standard Modified (Please note modification below)

Comments:

Additional Samples:

Collected by:
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SEABIRD DATA FORM (con’t.)

III Sample ID Number:

Date and Time of Sample Preparation: Processor:

Date and Time of Freezing (-80° C or below):

Date and Time of Shipping to NBSB: Shipper:

Date and Time Received at NBSB: Receiver:

v Histological Samples:

Individual/Organization:

Final Destination:

Tissues Sampled:

\F
Sample Weight: A B
Liver Egg (whole)
Kidney Egg (contents)
Egg Measurements: Length: cm Breadth: cm
Eggshell Thickness: mm (mean of ten measurements)
VI
Form Prepared by:
(Print Name)
(Signature)
A copy of this form should be shipped with samples to: Rebecca Pugh
Research Biologist
NIST

219 Fort Johnson Road
Charleston, SC 29412
(843) 762-8647
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Peregrine Falcon Egg Contaminants Data Sheet

Collector name and affiliation:

Processor name and affiliation:

Date Collected: Date Processed:

Nest Number or location:

Egg Number or description:

Nest status at time of collection:
(laying, incubating, abandoned, with chicks - how many, post-fledging, etc.)

Egg Length (three measurements, 0.1 mm): 4 . Average

Egg Width (three measurements, mm): : ; Average

Whole Egg Weight (0.01 g):

Weight of displaced H50O (egg volume) (0.01 g):

Contents weight:
a) Tare weight of teflone bag (0.01 g) :
b) Weight of bag plus contents (0.01 g):
¢) Weight of contents (b-a):

Conversion factor = contents weight

displaced H2O weight

Contents condition (age of embryo, state of decay, etc.) and other comments:

Where are the membranes? Inner: Outer:

Eggshell thickness after > 10 days of air drying (note whether either, neither. or both membranes
are included in the measurements):

First eggshell half: Avg:
Second eggshell half: Avg: Overall Average:
Dry shell weight (mg) after > 10 days of air drying:

40




NIST SPECIMEN BANK

Sample Storage

Stor:gi lDBn Wt (g) Date In Date Out Initials

Lo 0 o 1y |l | I T

L p Ty ] Lo L L Ty Ty ]
e T g Mol o |

Lo [ Tl W s T 0l owd o g |
S“bsamP:e:mh . Raito?oﬁe ";w Wt (g) Date In Date Out Initials
BOO1 e Ts T Ta i el e T b e T o T 0T ]
B002 Lol ey (A0 Ty Ta] Tl Ta ]
B003 e li Vi Ve I A0 Ty e I Lo Ta Do 1
B004 Lol P el s i G T Te (ol T g 1
B00S Lol T T e Ty Ty e T Ty ]
B006 bl g e Cg Wil s Py U g B0
B007 FRENEN RN ks il % Gall
B008 fl[||1||“ ”||||||l||1||||—|
B009 Ledied 5 8 ¢ I} W s e e T T I ]
BO10 R T T | |
BO11 ol T Lol g T e I e Lo B ]
BO12 LI LT TG o]
B013 ||||lll|]| |[1|1||||||||||| |
B014 Lol T [y DT T I T
B015 |||||I|||| ||I||||1l||||||‘—_|
BO16 e g el W lelln ] lelails L 0
B017 Lol Lo Lo | IFl PR TN
BO18 ENERTEE| Hilas T dJaTiTell |
B019 |1|1|1||”__“||||l||111||||J
B020 lel s Tw Pl WMalao Iallale Tall]
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APPENDIX B

INSTRUCTIONS FOR CLEANING TEFLON AND TITANIUM SUPPLIES
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Teflon and titanium supplies are cleaned using the following steps. The supplies are placed in a
polythylene storage tank located under a fume hood. They are soaked in each chemical or Milli-
Q Synthesis 18.2 MQ-cm resistivity water (H,O) rinse for a designated time period.
Hydrochloric acid (HCIl) and nitric acid (HNOs) are both diluted with Milli-Q Synthesis 18.2
MQ-cm resistivity H,O at the ratios listed below. The chemicals are transferred back into the
bottles by using a chemical-resistant electric pump. Old chemical bottles are used to store hoses
from the pump after each use, one bottle for acids and one bottle for solvents.

TEFLON
Chemical/Water Time in Liquid
Chloroform (CHCls) lh
Ethyl Alcohol (EtOH) 1 h (older bottle)
Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse
HCI/H,0 (1:2) 4h
Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse
HNOs/H,O (1:2) 4h

Above soaks, excluding water rinses, should completely cover the items in the vat.

Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse

Ethyl Alcohol Rinse (can be used approximately 4 times before disposal)
Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse - First Rinse
Milli-Q Synthesis 18.2 MQ-cm resistivity H>O rinse - Final Rinse

Above soaks, excluding H,O rinses, use one bottle of liquid.

TITANIUM
Chemical/Water Time in Liquid
EtOH lhto2h
Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse Overnight
HC)/ H,0 (1:10) 2 h
HNO3/ H,O (1:10) 2 h

Milli-Q Synthesis 18.2 MQ-cm resistivity H,O rinse
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APPENDIX C

HOLLINGS MARINE LABORATORY POLICY ON USE OF THE LIQUID NITROGEN FILL STATION
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Hollings Marine Laboratory Policy on Use of the
Liguid Nitrogen (LN,) Fill Station

The liquid nitrogen (LN,) fill station, located at the back of the Hollings Marine Laboratory
(HML), is available for use to all HML researchers. The fill station is connected to the NIST-
owned 3,000 gallon LN, bulk tank. This tank is set up with a telemetry system that is linked
directly to the LN, supplier so that when the liquid level falls below a certain point, the supplier
delivers more LN, automatically. This is important because the bulk tank provides LN, to all of
the freezers located in the Marine Environmental Specimen Bank, ten -80 °C upright freezers,
and fifteen LN, vapor-phase freezers. In order to use the fill station, the researcher must obtain a
code number for the lock on the gate from the HML front desk and follow the procedures below:

Use only containers that have been designed and manufactured according to all
applicable codes and specifications for liquid-nitrogen temperatures and pressures (i.e.,
dewar, shipper, cryogenic tank, cylinder)

Wear proper personal protective equipment (PPE) when filling a container. Safety
glasses or goggles and cryogenic gloves (thermal insulated gloves) shall be worn at all
times when handling cryogenic liquids or when in the proximity of someone handling
cryogenic liquids. There should always be a pair of cryo-gloves and a face shield located
inside of the cage; if that PPE is missing, please contact Rick Meitzler, x8842 or Raluca
Semeniuc, x8870.

Other PPE that must be worn when handling liquid nitrogen includes a long-sleeved
garment (i.e., shirt or lab coat), long pants, and closed-toed shoes.

Individual sets of ear plugs are also provided on the wall next to the fill station. These
plugs are not required but are provided for your comfort to block the excessive noise that
comes from the fill hose when filling a container or to protect your ears if there is a valve
leak.

To fill an open container, remove the fill line (hose) from the left polyvinyl chloride
(PVC) pipe that is attached to the wall. The fill lines should always have a diffuser on
the end of it, if it does not, contact Rick Meitzler, x8842 and/or Cleve Robertson, x8934.
Place the fill line in the container and open the top valve. It will take several minutes for
the nitrogen gas to be vented from the fill line. The fill line will dispense liquid after the
gas has been pushed through and the piping and fill line are at the proper temperatures.
Someone must be in attendance at the fill station at all times during the transfer operation.
To fill a closed container, remove the fill line (hose) from the right PVC pipe that is
attached to the wall, this fill line does not have a diffuser on the end of it. Then follow
the instructions that were provided by the manufacturer for your closed container of
choice.

For problems with the fill station immediately contact:
Rebecca Pugh (x8952) or
Cleve Robertson (x8934)

HML Liquid Nitrogen Fill Station
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APPENDIX D

HOLLINGS MARINE LABORATORY SAFETY MANUALS AND FORMS

Chemical Hygiene Plan

Emergency Preparedness Plan

Job Hazard Analysis Form

Chemical Inventory for Rooms C103 and C104
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INTRODUCTION

The purpose of the HML Chemical Hygiene Plan is to establish uniform, safe, and efficient
practices in the laboratories and to assist in the safety instruction of new laboratory employees.
The contents of the manual are general in nature. Specific problems should be referred to the
Area Safety Representative or laboratory supervisor. Additional specifics are included in
Section VIII.

It is the policy of the HML to do all that is reasonable to prevent injury to persons, and damage
to property, and to protect the employees, facility, the environment, and the public from injury,
fire or other damage. In order to achieve these goals the HML has instituted a comprehensive
safety program. The Director urges the active cooperation and commitment of all branches and
employees. Ongoing dialogue and feedback is encouraged. HML’s management supports this
program in its promotion of employee safety and health. Aspects of the overall safety program
include:

» Safety policies and procedures

* Incident reporting and investigation

» Emergency preparedness

* Hazardous materials and hazardous waste management programs
» Fire protection

» Safety education and training

These facets of the facility safety program are also incorporated by reference into the Chemical
Hygiene Plan.

The employees who work with chemicals bear the primary responsibility for safety on the job,
not only for themselves but also for fellow employees. They must obey all safety rules; they
must report unsafe conditions to the Safety Committee, and if they are not certain about proper
safety procedures, they must consult their supervisors.

The attitude of the employee is the key to employee and environmental safety. If he/she is
interested and willing to follow the simple safety rules outlined in this manual, there will be little
chance of injury or damage from material being handled in the laboratory.

The Safety Committee and management expect that all laboratory staff from all of the Joint
Partnership Institutions (National Oceanic and Atmospheric Administration (NOAA), National
Institute of Standards and Technology (NIST), South Carolina Department of Natural Resources
(SCDNR), Medical University of South Carolina (MUSC) and College of Charleston (CofC))
will live up to the spirit and intent of this manual and make their laboratory a safer and better
place to work.



CHEMICAL HYGIENE PLAN
The following written chemical hygiene plan has been established for the:
HOLLINGS MARINE LABORATORY
to comply with the U.S. Department of Labor, Occupational Safety and Health Administration
Standard 29 CFR 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories
and other applicable regulations issued by DOC.

The senior official at this site has primary responsibility for this location’s chemical hygiene
program. Functional responsibility has been delegated to:

To be determined and assigned by each lab user group’s Area Safety Representative (ASR)

All tenant components at this site are covered by the program as such: NOAA employees,
MUSC employees, SCDNR employees, NIST employees, and College of Charleston employees
and all of the above designated representative.

Upon request, the Occupational Safety and Health Administration (OSHA) and the National
Institute for Occupational Safety and Health (NIOSH) shall have access to this written plan at the
following location:

http://hmlintranet/safety/ (the latest version of the plan) and/or in each HML laboratory.

Familiarize yourself with the plan’s location nearest your lab and list same on your Job Hazard
Analysis (JHA) posted form.



PART ONE
PERSONNEL RESPONSIBILITIES

HML has established a chain of command to handle specific safety responsibilities within the
facility. The HML Safety Committee, in conjunction with individual laboratory supervisors,
holds primary responsibility for developing and maintaining a safe working environment for
laboratory workers.

The responsibilities of various staff positions are described below.

A. ALL LABORATORY STAFF

All laboratory staff is expected to obey the safety rules and to report all unsafe conditions
and all accidents. Each person working with or around chemicals must be properly trained and is
responsible for remaining aware of the hazards associated with these chemicals and handling
them in a safe manner. If there is any doubt as to the specific hazards associated with a material,
or to the proper method of handling, the employee is expected to ask his or her supervisor or the
Environmental Health and Safety (EH&S) Officer for the appropriate information.

B. SAFETY COMMITTEE

The Safety Committee is responsible for overall coordination of safety policies within
HML including routine inspections. The Safety Committee is chaired by the HML EH&S
Officer, with member representation from each of the Joint Partnership Institutions
(NOAA/National Ocean Service (NOS), NIST, SCDNR, MUSC, and CofC).

C. LABORATORY SUPERVISOR

1. Provide assistance, information, or instruction to employees regarding safety issues
identification of hazards or potential hazards, and ensure that adequate supervision is provided.

2. Provide laboratory employees with information, as applicable, to allow an effective review
of existing procedures and policies in regard to safety issues.

3.  Ensure that workers comply with the Occupational Health and Safety Act and that they
carry out all prescribed safety measures and procedures.

4. In addition to posting a copy of the Occupational Health and Safety Act poster in a
conspicuous place in the HML copier/fax room # A-108, post a copy of any OSHA inspection
reports and responses to orders issued.

5. Ensure that all equipment, whether leased, rented, or owned outright is maintained in good
condition.



6. Ensure that proper facilities, equipment, protective devices, or services are provided and
maintained in good order for safe handling, storage, and disposal of chemicals and biological
materials or wastes.

7. Maintain a list of all hazardous materials used in the lab and keep the Chemical Inventory
List up to date.

8. Ensure compliance with legislative requirements regarding dangerous drugs, radioactive
isotopes, hazardous chemicals or reagents, biological materials, or wastes in conjunction with the
EH&S Officer.

9. Ensure that workers are familiar with the Chemical Hygiene Plan and comply with all its
requirements.

10. Enforce proper procedures in chemical handling, storage, dispensing, and transportation
within the lab and any related bulk chemical storage rooms, as appropriate.

11. Ensure that all new employees are properly trained, adequately supervised, and familiarized
with all aspects of lab safety to ensure adherence to Job Hazard Analysis (JHA) protocols for
their lab areas.

12. Be involved in clean-up of significant lab chemical spills and ensure that proper procedures
and precautions are carried out. Carry out all required reporting of spills or releases.

13. Ensure that waste is disposed of in an appropriate manner.

D. LABORATORY DIRECTOR

Under the OSHA Laboratory Standard, the Laboratory Director of the facility has ultimate
responsibility for the implementation of this plan and must, with other administrators, provide
continuing support for institutional chemical hygiene (CFR 1910.1045 OSHA law).



PART TWO
RULES FOR SAFE PRACTICE
A. GENERAL SAFETY
1. Fundamental Rules

a. Do not eat, drink, smoke, or app