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EXECUTIVE SUMMARY

This Environmental Assessment (EA) was prepared in accordance with guidance provided in Army Regulation (AR) 200-2, Environmental Effects on Army Actions, dated 29 March 2002, implementing the National Environmental Policy Act (NEPA) (42 United States Code (USC) 4321-4347). This EA, Environmental Assessment of U.S. Army Medical Research and Materiel Command (USAMRMC) – Sponsored Activities at the Oregon Health & Science University (OHSU) Vaccine and Gene Therapy Institute (VGTI), was prepared by USAMRMC with assistance from BSA Environmental Services, Inc. (BSA) and Analytical Services, Inc. under Contract Number W81XWH-04-T-0673.

This EA describes and analyzes the potential adverse environmental impacts, including human health impacts, associated with conducting a proposed research project funded by the USAMRMC. The proposed study is a necessary component of USAMRMC efforts to develop medical countermeasures against potential biological warfare threats. The proposed research was submitted to the USAMRMC in response to a Broad Agency Announcement solicitation. The proposed research – Development of a Novel Vaccine Vector for Multiple CDC Category A Pathogens – will be conducted by the Oregon Health & Science University’s Vaccine and Gene Therapy Institute (OHSU VGTI) in Hillsboro, Oregon. The long-term goal of the project is to demonstrate the potential utility of Human Cytomegalovirus (HCMV) as a safe, potent, large-capacity vaccine vector for Centers for Disease Control and Prevention (CDC) Category A agents. The proposed research is part of an overall effort to develop vaccines that will protect troops against debilitating, and/or deadly, biological warfare threats.

During the preparation of this EA, two alternatives to the Proposed Action were identified. These alternatives were to conduct the proposed USAMRMC-sponsored activities at another facility (Alternative II) and to not conduct the proposed USAMRMC-sponsored activities (Alternative III, No Action). This EA characterizes the probable environmental impacts, including impacts to human health, that might result from conducting either the proposed research (Alternative I, the preferred alternative) or the other two alternatives considered.

The principal conclusions of this EA are as follows: (1) the conduct of the proposed USAMRMC-sponsored Activities – Development of a Novel Vaccine Vector for Multiple CDC Category A Pathogens at OHSU VGTI (Alternative I, the preferred alternative) is not expected to result in significant adverse environmental impacts; (2) implementing the preferred alternative will likely result in important benefits to the U.S. by enhancing progress toward developing a novel vaccine vector for CDC Category A agents; (3) conducting the USAMRMC-sponsored activities at another facility (Alternative II) will likely result in similar negligible to minor environmental impacts at the selected site, depending on local environmental conditions at that geographic location; and (4) not conducting the proposed USAMRMC-sponsored activities (Alternative III, No Action) will eliminate the negligible to minor environmental impacts associated with conducting the research, but it would also eliminate potentially significant advances in national defense against potential biowarfare agents. 
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1.0 PURPOSE AND NEED FOR THE PROPOSED ACTION

This Environmental Assessment (EA) describes and analyzes the potential adverse environmental impacts, including human health impacts, associated with conducting a proposed research project sponsored by the U.S. Army Medical Research and Materiel Command (USAMRMC). The proposed research will be conducted by the Oregon Health & Science University (OHSU) Vaccine and Gene Therapy Institute (VGTI) in Hillsboro, Washington County, Oregon and is described in Section 2.0. This analysis considers impacts expected from conducting the proposed research, cumulative impacts that might occur after several years, impacts resulting from association with other activities in the area, and impacts resulting from an accident or incident. Two alternatives to the Proposed Action are also discussed (see Sections 3.0 and 5.0).

The proposed research study is viewed as a necessary component of USAMRMC efforts to develop medical countermeasures against potential biological warfare threats. The Army is the lead agent for the Department of Defense (DoD) Biological Defense Research Program (BDRP). Research and development activities in support of the BDRP are conducted at military research facilities and through contracts and Cooperative Research and Development Agreements with universities, other government institutions, and industry. These programs are directed and monitored by USAMRMC headquarters staff officers from grant award through completion. The proposed research is part of an overall effort to develop vaccines that will protect troops against debilitating, and/or deadly, biological warfare threats.

The National Environmental Policy Act (NEPA) (42 U.S. Code [USC] 4321-4347) requires that each Federal agency consider the potential environmental impacts associated with proposed major actions. The Council on Environmental Quality (CEQ), Executive Office of the President, has promulgated regulations implementing NEPA (40 Code of Federal Regulations [CFR] Parts 1500-1508). Army Regulation (AR) 200-2, Environmental Analysis of Army Actions, dated 29 March 2002 (32 CFR 651), is the Department of the Army’s (DA’s) implementation of NEPA and the CEQ regulations (USAMRMC, 2004). USAMRMC’s environmental policy requires that an EA be prepared in accordance with AR 200-2 and CEQ regulations for Proposed Actions involving the operation of biosafety level (BSL)-3/BSL-4 laboratories. This EA was prepared in accordance with AR 200-2 and CEQ regulations.

Programmatic aspects of the BDRP were previously evaluated within the context of NEPA (USAMRMC, 2004). In this EA, BDRP activities, funded by the USAMRMC and managed by and conducted at OHSU VGTI, are examined for their potential to cause significant adverse environmental impact.
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2.0 DESCRIPTION OF THE PROPOSED ACTION
2.1 Introduction

The location and description of the proposed research, Development of a Novel Vaccine Vector for Multiple CDC Category A Pathogens, are discussed in Sections 2.2 and 2.3, respectively. Research work with any potentially disease-causing microorganisms requires the application of special work practices and engineering controls to protect worker and public health and safety as well as the integrity of research findings. Safety practices and procedures are discussed in Section 2.4. Other issues important to the OHSU VGTI activities include security, waste stream management, transportation of etiologic agents and registration of facilities, inspections and documentation, animal care and use, and human health and safety, which are discussed in Sections 2.5, 2.6, 2.7, 2.8, 2.9, and 2.10 respectively.

2.1 Organization, Location, and Facilities

The research activities will be conducted at the OHSU VGTI Facility in Hillsboro, Oregon. The OHSU VGTI Facility is a 40,000-square foot building built in 2001. A description of the environmental setting in Hillsboro, Oregon is provided in Section 4.0. Figure 2-1 shows the location of the OHSU VGTI Facility on the OHSU West Campus.

The research will be performed in the OHSU VGTI Facility, using two laboratories, a BSL-3 facility and an animal BSL (ABSL)-3 facility. The BSL-3 facility consists of two main laboratory rooms, an equipment room, an anteroom, and a dressing/shower room, and the ABSL-3 facility consists of a main laboratory room, a shower room, a dirty change room, a clean change room, and an anteroom (Jones, 2004).
2.2 Proposed Study Activities

The proposed research, Development of a Novel Vaccine Vector for Multiple CDC Category A Pathogens, will be conducted over a period of one year at the OHSU VGTI Facility located in Hillsboro, Oregon. Interactions of etiologic agents (i.e., any viable microorganism or its toxin that causes, or may cause, human disease) with human hosts are likely to manifest specific features that may be characterized. 

The long-term goal of the project is to benefit the military by demonstrating the potential utility of Human Cytomegalovirus (HCMV) as a safe, potent, large-capacity vaccine vector for Centers for Disease Control and Prevention (CDC) Category A agents. Several properties of HCMV indicate that it may represent an ideal vaccine vector against acute and chronic bioterrorist weapons, including lack of significant disease, virus persistence, the ability to reinfect HCMV seropositive individuals, and a propensity to induce a large immunogenic response. This use of HCMV as a vaccine vector to protect against non-CMV viral infections will be an extension of currently accepted Food and Drug Administration (FDA) protocols enabling the unique properties of CMV to be harnessed to induce a targeted immune response against potential bioterrorist agents.

Unfortunately, CMV is a species-specific virus, and the rodent CMV models are sufficiently divergent to preclude easy extrapolation of the viral genetics and immune response back to the human virus. The best model for HCMV is the rhesus CMV (RhCMV)-Rhesus macaque (RM) model. This project will develop the RhCMV-RM model using Monkeypox virus (MPV) as the test pathogen to demonstrate effectiveness as a vaccine vector. Additional information on MPV appears in Section V of Appendix A.

Recently subunit deoxyribonucleic acid (DNA) vaccine vectors expressing multiple Vaccinia Virus (VV) genes were shown to protect mice from lethal challenge with MPV, as well as inducing a neutralizing antibody response in RM. In the proposed project, RhCMV vectors expressing the MPV correlate VV antigens will be generated, and the RM-MPV model will be developed to study the pathogenesis and immunology of this smallpox-like disease. Completion of the project will result in the development of a RhCMV-MPV vector and an MPV-RM model to test the efficacy of the poxvirus vector. 
2.3 Safety

The proposed research requires the use of materials that require special handling to mitigate potential risks to human health and the environment. In accordance with Occupational Safety and Health Administration (OSHA) regulations (29 CFR Part 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories), OHSU’s Environmental Health & Radiation Safety (EHRS) department has prepared a Laboratory Safety Manual. The manual contains personnel contact information and includes sections on laboratory Standard Operating Procedures (SOPs), Exposure Control Measures, Health and Safety Training Programs, Medical Consultation and Examinations, Procurement and Handling of Hazardous Chemicals, Emergency Response, Chemical Hygiene Responsibilities, Prior Approval, Storage and Labeling of Hazardous Materials, Waste Disposal, and Personal Protective Equipment (PPE). OHSU VGTI laboratory operations must adhere to these written safety and health programs as well as to the procedures developed specifically for the proposed research. These programs incorporate applicable laws and regulations and include the OHSU Respiratory Protection Policy, which is in accordance with OSHA regulations (29 CFR 1910.134 and 29 CFR 1910.139), and Oregon OSHA Oregon Administrative Rules 437, Division 2. These programs incorporate applicable laws and regulations and include the Model Bloodborne Pathogens Exposure Control Plan, which is in accordance with OSHA regulations (29 CFR Part 1910.1030, Bloodborne Pathogens). 

2.3.1 Biological Safety

The Department of the Army (DA) requires adherence to the guidelines for biological safety described in Biosafety in Microbiological and Biomedical Laboratories (BMBL) (CDC/National Institutes of Health (NIH), 1999). These guidelines recommend the laboratory practices, techniques, facilities, and equipment necessary to contain infectious organisms of varying degrees of pathogenicity and virulence and their products. These measures have been developed to minimize risks to human health and the environment. Regardless of location, research funded by the DA and involving biological defense agents must also meet the safety requirements detailed in AR 385-69 (Biological Defense Safety Program, dated July 1, 2000) and DA Pamphlet 385-69 (The Biological Safety Program; Technical Safety Requirements, dated July 1, 2000). These regulations require implementation of the CDC/NIH guidelines.

The CDC/NIH guidelines describe four BSLs established for conducting laboratory operations with infectious agents and/or their toxins. BSL-1 practices, safety equipment, and facilities are appropriate for work with defined and characterized strains of viable microorganisms not known to consistently cause disease in healthy adult humans. BSL-2 practices, safety equipment, and facilities are appropriate for work that involves the broad spectrum of indigenous (native) moderate-risk agents present in the community and associated with human disease of varying severity. BSL-3 practices, safety
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Figure 2-1. Location of the OHSU West Campus.
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equipment, and facilities are required for work with indigenous or exotic agents that have serious or lethal consequences if inhaled. BSL-4 practices, safety equipment, and facilities are required for work with dangerous and exotic agents posing a high individual risk of life-threatening disease. The CDC/NIH guidelines include agent summary statements that provide specific information on laboratory hazards associated with various agents and guidance for selecting appropriate BSLs. Under the guidelines, the laboratory director is responsible for determining the appropriate BSL based upon “the virulence, pathogenicity, biological stability, route of spread, and communicability of the agent; the nature or function of the laboratory; the procedures and manipulations involving the agent; the endemicity of the agent; and the availability of effective vaccines or therapeutic measures” (CDC/NIH, 1999).

In accordance with CDC/NIH guidelines and 32 CFR Part 626 (Biological Defense Safety Program and 32 CFR Part 627 Biological Defense Safety Program, Technical Safety Requirements), the USAMRMC Safety Officer inspected all the BSL-3 practices and facilities that are required for the proposed research activities. BSL-3 “differs from BSL-2 in that (1) more extensive training in handling pathogenic and potentially lethal agents is necessary for laboratory personnel; (2) all procedures involving the manipulation of infectious material are conducted within biological safety cabinets (BSCs), other physical containment devices, or by personnel wearing appropriate personal protective clothing devices; [and] (3) the laboratory has special engineering and design features, including access zones, sealed penetrations, and directional airflow” (32 CFR 627).

The proposed research also requires adherence to standards and procedures for the safe use of recombinant DNA (rDNA) molecules, which are defined as either “molecules that are constructed outside living cells by joining natural or synthetic DNA segments to DNA molecules that can replicate in a living cell” or “molecules that result from the replication of those described above.” The NIH Guidelines for Research Involving Recombinant DNA Molecules (NIH, 1999) specify practices for constructing and handling rDNA molecules and the organisms or viruses containing rDNA molecules. These guidelines specify procedures for authorizing and overseeing such work, laboratory facilities, and work practice controls. In addition, these guidelines classify agents according to risk and establish procedures for institutional oversight.

According to the CDC/NIH guidelines, BSL-3 practices must be applied to work with etiologic agents when there is a potential risk of exposure to an aerosol by inhalation or when the work requires quantities or concentrations of infectious materials. Research involving rDNA procedures on BSL-3 agents must be reviewed by an Institutional Biosafety Committee (IBC). The OHSU IBC has approved the procedures to be used in the proposed research in accordance with the NIH guidelines. Using those guidelines, the IBC must review all research involving biological materials to verify compliance with the guidelines and Federal regulations related to handling of biological materials. In addition, the BSL-3 Laboratory Manager and the Biological Safety Officer must review all research protocols before work in a BSL-3 laboratory can begin.

Laboratory registration with the CDC is required to import and receive certain etiologic agents. OHSU VGTI has applied for and received registration with the CDC under the provisions of the Select Agent Transfer Tracking System (42 CFR Part 72.6), which regulates use, storage, and shipping of select pathogens and toxic materials that may be considered potential agents of biological warfare.

The proposed research sponsored by USAMRMC will be conducted by OHSU VGTI in a BSL-3 facility and an ABSL-3 facility. Access to the BSL-3 facility is restricted by electronic key card. Only trained and monitored laboratory workers who conduct the research are granted this access. Training specific to this area must be documented before the Biological Safety Officer and Laboratory Manager will sign the card key request form allowing entry. This training includes a general training session on chemical and biological safety as well as personal training regarding the suite operation, PPE requirements, entry and exit procedures, emergency response, and special instructions specific to the procedures planned for the project (Jones, 2004). 

The two main laboratory rooms in the BSL-3 facility are connected by and accessible through the “common room”, making the BSL-3 suite a grouping of three modules. BSL-3 workers must don biocontainment suits, shoe covers, two pairs of gloves, protective eyewear and/or face shield, and a N95 respirator prior to entering the BSL-3 modules. All workers are trained by the BSL-3 Laboratory Manager, and respirators are fit-tested by EHRS. 

Upon completion of work in a BSL-3 module, each worker thoroughly cleans and decontaminates all workspaces, and ensures that all equipment is properly stored. The worker then verifies that the room airflow monitor is green. The worker then removes his/her safety goggles and/or face shield, decontaminates them, and places them in the designated area. The researcher then enters the common room, where he/she removes his/her outer pair of gloves, coveralls, and the N95 respirator, making sure to stand inside the designated taped area while doing so. This PPE is placed in a biohazard container. The shoe covers are removed one at a time as the researcher steps from the taped area to the center of the room, removing the shoe cover on one foot and placing this foot outside the taped area, then repeating this action for the other foot. These shoe covers are placed in the biohazard container. Prior to exiting the common room, the worker verifies that the airflow monitor is green. 

The worker then enters the dressing/shower room. He/she removes the inner pair of gloves, places them in a waste receptacle, and thoroughly washes his/her hands. Prior to exiting this room, the worker verifies that the airflow monitor is green. After hand washing, the researcher is allowed to enter the anteroom. Prior to exiting the anteroom, the worker ensures that the door to the changing room is closed, and is at that point able to enter the outside corridor. The PPE is stored in an autoclave biohazard bag and is removed through the “common room” to the pass-through autoclave. The BSL-3 Lab Manager is responsible for autoclaving and disposing of all PPE on a routine basis.

The SOP guidelines and entry/exit procedures for researchers working in the ABSL-3 suite in the OHSU VGTI/Neurological Sciences Institute (NSI) building are somewhat different from those of the OHSU VGTI BSL-3 laboratory. All personnel working in the ABSL-3 suite are required to wear shoe covers under designated boots, three layers of nitrile gloves, coveralls, and 3M Breathe Easy Turbo Powered Air Purifying Respirators (PAPRs) (Jones, 2004). Prior to exiting the ABSL-3 lab, workers must make sure that all equipment is properly stored and clear of animal cages, NHP cages are locked, workspaces have been thoroughly decontaminated, and the emergency exit door is clear. 

The worker then enters the “dirty change room” and sprays his/her boots with disinfectant, standing within a specific taped area while doing so. The worker then removes the boots, as he/she steps into the center of the room, out of the taped area. The worker then removes the outer pair of gloves and places the gloves and boots into a biohazard container. At this point, the researcher removes the PAPR hood. The researcher hangs the hood on its designated hook, plugs the breathing tube with the stopper, and sprays the hood with Steris LpH solution, ensuring that the spray does not go inside the hood or up the breathing tube. After wiping off any residual LpH solution from the PAPR hood with paper towels, the worker then removes and discards the middle layer of gloves, and the coveralls (Jones, 2004).

The worker then opens the door to the shower room, and enters as he/she removes the inner layer of shoe covers from each foot, stepping into the shower room only after the covers are removed and placed in a waste receptacle that is within the dirty change room. The worker also removes the inner pair of nitrile gloves and places them in the same receptacle. At this point, the worker is free to close the door to the shower room. The worker is required to shower, and after doing so, places his/her scrubs and dirty towels in the designated hamper. The worker then enters the next room, redresses in street clothes, and is free to exit the suite (Jones, 2004).

The OHSU VGTI BSL-3 and ABSL-3 facilities are equipped with a redundant ventilation system with unidirectional airflow averaging 0.05 millimeters of mercury pressure differential at each entry point (Jones, 2004). The pressure differential results in airflow from the outside corridor into the anteroom, from the anteroom into the dressing/shower room, and from the dressing/shower room into each module. Additionally, as noted in the laboratory exit procedures described in the above two paragraphs, the workers entering the BSL-3 facility are trained to perform a visual check of the control panel and Magnahelic gauge to ensure appropriate directional air flow (Jones, 2004). All exhaust air must pass through a high-efficiency particulate air (HEPA) filter on the roof prior to discharge into the outside environment. 

The air supply and exhaust systems are interlocked so the supply fans will not activate without the exhaust system also activating. This is to ensure correct directional airflow and prevent at all times the potential of agents being dispersed outside the procedure room (Jones, 2004). 

The ventilation system is designed so that no air is recirculated back into the building. 

The HEPA-filtered air intake for the BSL-3 facility is located on the roof of the OHSU VGTI Facility, at a much lower level than the exhaust stack (Jones, 2004). 

All BSL-3 workers are trained in the proper emergency response protocol and are provided with appropriate contact information. In addition, these procedures as well as individual contact information are posted inside the BSL-3 facility.
The BSL-3 laboratory contains a foot pedal-controlled sink with an eyewash station, a double door pass through autoclave, and an anteroom connecting the hallway to the common space in the facility. The laboratory BSCs are Class II A/B3.

A double door autoclave is located between each of the BSL-3 procedure rooms and the common anteroom. One door is located on the procedure room side, and the other is located in an autoclave anteroom off the main corridor. This allows for easy removal of autoclaved waste. Only one door can be opened at a time, which prevents loss of pressure differential from the BSL-3 facility (Jones, 2004).

All interior surfaces of the BSL-3 facility are sealed and water resistant in order to facilitate decontamination. Laboratory work surfaces will be decontaminated with a 3% solution of Amphyl with a contact time of at least ten minutes. This is also used to disinfect any spills that may occur. All materials such as pipet tips or other disposable equipment is soaked in a solution of 10% Wescodyne before being removed from the BSC for autoclaving. Cleanup procedures will be in accordance with OHSU’s Model Bloodborne Pathogens Exposure Control Plan and the OHSU West Campus Emergency Response Plan. Potentially contaminated work materials are not removed from the BSL-3 facility until they have been rendered non-infectious by chemical disinfectant or autoclave (Jones, 2004).

A record of the work conducted using etiologic agents allows the Project Director to monitor all research activity, including quantities of etiologic agents in storage, use of frozen cultures, and decontamination of cultures. Users are required to keep a summary of where specific agents are kept, how much of these agents are stored, the concentration of these materials, the method of decontamination if this is appropriate, the name of the person using the material, and the date of each agent movement. Records are available from the Laboratory Manager upon request from the Biological Safety Officer or Laboratory Director. 

Materials are received at the campus by the CDC Responsible Official or by a designated, approved alternate. The agents are then delivered to the BSL-3 facility where they are entered into the recordkeeping system.

The BSL-3 facility has signs posted on all doors to indicate its BSL-3 designation, the agent(s) in use within the BSL-3 facility, and the individuals to contact in the event of an emergency. 

The BSL-3 Lab Manager and BSL-3 Director are responsible for ensuring adherence to biological containment guidelines. The BSL-3 Manager and the Biological Safety Officer approve access to the BSL-3 suite only after personnel complete the required instruction and training. The BSL-3 Lab Manager and the Biological Safety officer are responsible for training and documentation of training. The EHRS maintains training records for a minimum of three years. In addition, the BSL-3 Lab Manager is responsible for providing specific training and instruction in laboratory procedures. The BSL-3 Lab Manager administers written and oral examinations. SOPs include research activities with etiologic agents that are respiratory pathogens. All workers must read and sign the SOPs (Jones, 2004). 

Laboratory personnel must conduct routine safety audits of the BSL-3 suite using the 32 CFR Part 627, Laboratory Safety Inspection Checklist, as a guide. The Laboratory Manager inspects the laboratory every month and is responsible for documentation of safety audits. The Laboratory Safety Audits are maintained in the BSL-3 notebook (Jones, 2004).
USAMRMC personnel perform an annual safety inspection of BSL-3 and BSL-4 biological containment facilities. A USAMRMC inspection of the OHSU VGTI BSL-3 laboratories and support facilities was conducted on 31 August 2004 using the Basic Checklist for Biosafety Levels 1, 2, and 3 (DA Pamphlet 385-69) as a guideline. The facilities and procedures comply with USAMRMC requirements and met the guidelines for laboratory BSL criteria (CDC/NIH, 1999).

2.3.2 Chemical Safety

The handling and use of hazardous chemicals is in accordance with OSHA regulations (29 CFR Part 1910.1450, Occupational Exposure to Chemicals in Laboratories). At OHSU VGTI, the EHRS is responsible for safety programs pertaining to the use of chemicals. The EHRS Laboratory Safety Manual contains the plan for chemical safety and oversees its implementation. The plan contains information pertaining to emergency notification, chemical handling, fume hoods, spill response, chemical inventories, engineering controls, PPE, and storage and handling of chemicals. OSHA regulations require training for all personnel prior to work assignments on new tasks with the potential for exposure to hazardous chemicals. Information and training continue through occasional refresher courses. Training includes information about accessing Material Safety Data Sheets. 

For information about chemical waste handling and disposal, see Section 2.6.

2.3.3 Radiologic Safety

No radioactive materials will be used in conducting the proposed USAMRMC-sponsored research. At OHSU VGTI, EHRS is responsible for safety programs pertaining to the use of radioisotopes.

2.4 Security

The BSL-2 and BSL-3 laboratories at the OHSU VGTI Facility are locked when not in use, and access is restricted to authorized personnel. Only workers directly involved in the research are permitted access to the BSL-3 facility and only after completion of instruction and training by authorized personnel (Jones, 2004).

The proposed research sponsored by USAMRMC will be conducted by OHSU VGTI in both a BSL-3 facility and an ABSL-3 facility. Access to the BSL-3 and ABSL-3 facilities is restricted by electronic key card. Only trained and monitored laboratory workers who conduct the research are granted ABSL-3 and BSL-3 access, as noted in Section 2.4.1. The area is further secured by an additional card key point to gain access into the building, the familiarity of the staff in the area, the presence of a window for monitoring activities in the procedure rooms of the BSL-3 facility, and the immediate availability of security staff should an incident arise (Jones, 2004). 

2.6 Waste Stream Management

In Oregon, the State Health Division regulates medical wastes, including sharps (e.g., needles, pipettes, glass culture dishes), cultures and stocks of infectious agents from research laboratories, and quantities of fluids that cannot be directly discarded into the municipal sewer system (Jones, 2004). Medical wastes from OHSU VGTI are shipped off-site for incineration and/or disposal by an authorized commercial vendor. The monthly totals of shipped medical waste are approximately 500 pounds of sharps and approximately 690 pounds of materials to be incinerated from the campus (Jones, 2004). 
Based on the protocols set forth by the OHSU Biosafety Manual, specific medical waste stream procedures are followed before the wastes are suitable for collection and off-site disposal (Jones, 2004). Sharps are placed in rigid containers specific for sharps immediately after use. These containers must be sealed when they become no more than three-fourths full. Liquid wastes are autoclaved if necessary and then discarded into the sanitary sewer. According to Oregon Health Division regulations, all autoclave users must have protocols for correct autoclave performance. The autoclaves at VGTI are on a routine preventative maintenance agreement with the manufacturer. In addition to this maintenance, staff record the use of the autoclaves. Loads placed in the autoclaves are monitored with pressure sensitive tape and biological monitor organisms are routinely used for additional monitoring purposes. Solid or semisolid tissue is placed in appropriately labeled bags before being transported to the designated medical waste collection area. Animal carcasses are placed in labeled bags and are frozen or refrigerated as necessary before being taken to the designated collection area. 

Contaminated solid waste may be autoclaved, if applicable or appropriate, and then the remaining material can be discarded into the normal solid waste stream. Trash bags of all colors except red are permitted for waste entering the normal solid waste stream. Red is reserved only for biohazard waste. Biohazard warning labels must be present on containers of infectious waste, refrigerators and freezers containing tissue or body fluids, and all other containers used to store or transport tissue or body fluids. When appropriate, red bags or red containers which have the universal biohazard symbol prominently displayed may be substituted for labels (Jones, 2004). 

Before medical wastes are collected for shipment, the various types must be correctly packaged for shipping. Sharps containers must be separated into groups specific to the Principal Investigator or laboratory which used them. These containers are placed into larger containers provided by the vendor. Tissue wastes are stored in refrigerators or freezers until this waste is boxed in preparation for shipping. Both of the storage locations are locked at all times and require a key or card key for entry. Sealed and correctly packaged containers are given specific labels for the vendor to use for identification purposes. At this point, medical wastes contained in this way are ready to be shipped for off-site disposal.

The OHSU VGTI Facility uses approximately 3,700,668 gallons of potable water a year, a small fraction of the approximately 31,300,000 gallons used per year by the entire OHSU West Campus. Liquids such as culture supernatant fluids, blood and other aqueous fluids must be sterilized or inactivated before disposal. Bleach (sodium hypochlorite - Clorox or equivalent) at a 1:10 dilution is considered adequate for decontamination of bacterial or cell culture fluids, and blood. Once sterilized or inactivated, the fluids will be discarded into the sanitary sewer system as long as no other hazardous materials are present. Federal and state hazardous waste regulations do not permit hazardous liquid waste to be discharged into the sanitary sewer system. The Unified Sewerage Agency of Washington County operates the sanitary sewer system serving the OHSU West Campus. Water used by West Campus facilities discharges to the Rock Creek Wastewater Treatment Plant (Jones, 2004).

2.5 Transportation of Etiologic Agents and Registration of Facilities

Packaging and shipment or transport of etiologic agents are conducted in accordance with AR 385-69 and 42 CFR 72.6 (Additional Requirements for Facilities Transferring or Receiving Select Agents). OHSU VGTI laboratory personnel package etiologic agents in appropriate primary and secondary containers. 

Facilities that transfer or receive certain etiologic agents are required to apply for registration with the CDC under 42 CFR 72.6, and the transfer of agents to and from such facilities must be documented and reported to the CDC. OHSU VGTI has met these CDC requirements and holds CDC Select Agent Registration Number C20031121-0077, which has an effective date of 21 November 2003. 

OHSU VGTI also holds U.S. Department of Agriculture (USDA) permits for the transport and use of restricted pathogens. Such permits allow OHSU VGTI Facility to import serum and tissue specimens from domestic and wild animals. USDA permit restrictions are based on the animal-derived material being imported. These permits are specific for certain agents and currently OHSU VGTI has a USDA permit (#49489) for West Nile Virus that expires in May of 2005. 
2.6 Inspections and Documentation 

Biological defense work involving the use of etiologic agents must follow the recordkeeping provisions detailed in AR 385-69 and DA Pamphlet 385-69. Records that detail the following must be maintained for 3 years: safety audits and corrective measures; SOP reviews; risk assessments of new procedures; training records; testing and certification records for laboratory safety equipment; safety committee meeting minutes; and comments made by outside auditors or inspectors.

Safety inspections are an integral part of OHSU VGTI operations. AR 385-69 requires monthly inspection of BSL-3 and ABSL-3 facilities, and supervisors are required to conduct weekly inspections of their work areas. Biosafety inspections are conducted by the Laboratory Manager for each of the respective areas. 

2.7 Animal Care and Use
The care and use of laboratory animals within OHSU VGTI must comply with standards specified in DoD Directive 3216.1 (The Use of Animals in DoD Programs), AR 70-18 (Use of Animals in DoD Programs), the Animal Welfare Act as amended (7 USC 2131-2156), and the Guide for the Care and Use of Laboratory Animals (National Research Council, 1996), which also sets standards for animal-handling practices and the quality of care. As a facility working with etiologic agents in animal testing of biological defense products (e.g., vaccines) OHSU VGTI must comply with rules promulgated under 21 USC 154. Animal safety policies for OHSU VGTI are set forth in OHSU’s 2004 AAALAC Program Description, Main Campus. This document also describes the responsibilities and functions of the OHSU Institutional Animal Care and Use Committee (IACUC), the components of an animal use protocol, and the responsibilities of the Principal Investigator with respect to laboratory animal welfare and use (see Section 2.9.1 for information on the IACUC).

The Council on Accreditation of the Association for the Assessment and Accreditation of Laboratory Animal Care (AAALAC) International evaluates animal facilities and animal care and use programs at every 3 years with annual reporting to ensure maintenance of appropriate standards. The OHSU VGTI/NSI Facility was physically audited by AAALAC on 22 and 23 June 2004 and full accreditation was received 22 November 2004.

The OHSU Division of Comparative Medicine (DCM) performs various professional, technical, and service functions for the OHSU VGTI Facility and its scientists. Four veterinarians are employed with the DCM, and all have academic appointments at OHSU. The primary mission of these DCM veterinarians is to provide support, research, and consultation in laboratory animal medicine; attending veterinary care; comprehensive animal husbandry; training in laboratory animal medicine, science, and animal care and use procedures; and review of research protocols for proper and lawful animal use. Additionally, the Division of Animal Resources provides services to all researchers and programs using animals at the Oregon National Primate Research Center (ONPRC), which is located near the OHSU VGTI Facility on the OHSU West Campus. These services include animal procurement, husbandry, health care, scientific support and emergency planning and implementation (Jones, 2004).

The total number of laboratory animals required for research at OHSU VGTI depends on the nature and extent of testing requirements for various studies. All studies are designed to minimize the use of laboratory animals as much as possible. 

It is anticipated that no more than a total of sixteen Rhesus macaque non-human primates (NHP) will be part of the proposed research for USAMRMC. These animals are kept, until the time of the study, in housing areas maintained by the ONPRC. NHPs are provided by the ONPRC on location at the OHSU West Campus. The NHPs to be used at OHSU VGTI as part of the proposed research would be taken from the populations maintained by ONPRC. 

All animals are maintained and cared for in accordance with OHSU’s 2004 AAALAC Program Description, Main Campus. NHPs are quarantined at the ONPRC if necessary, but animals reared at ONPRC typically require no additional quarantine before being placed on projects within the campus. OHSU VGTI SOPs specifying animal care include: environmental conditions; sanitation; acquisition, quarantine, and distribution of animals; randomization and identification of animals; animal handling including sentinel and quality control; animal status and diagnostics; food and fluids; administration of test materials; anesthesia, treatment, and euthanasia; and sample collection.

Institutional Animal Care and Use Committee (IACUC)

The IACUC is a standing committee whose composition and responsibilities are mandated by the Animal Welfare Act as amended. By law, the IACUC must be composed of, at a minimum, three members: a Chair, a veterinarian with training or experience in Laboratory Animal Medicine, and a non-affiliated member. The OHSU IACUC is composed of 15 members, consisting of two veterinarians, one non-OHSU affiliated member, a lay member, and eleven scientists. The Provost for Academic Affairs at OHSU appoints the members of IACUC. The Vice President for Research at OHSU is the Institutional Official for IACUC at OHSU, and is responsible for a semiannual review of the IACUC program, minutes and reports at OHSU.

Role of the IACUC

Acting as an advisory body to the OHSU Institutional Official, the IACUC ensures that all animals in experimental research are used appropriately and treated in accordance with the highest standards of humane care. The IACUC represents society's concerns regarding the welfare of animal subjects used and is expected to be the conscience for the institution on animal welfare concerns.

The IACUC is responsible for reviewing, monitoring, and making recommendations to the Institutional Official on all matters related to animal care, treatment, and use. It is responsible for keeping abreast of changes in animal use legislation and guidelines and recommending modifications to the institution's program to ensure that research and the animal use program fully comply with the letter and spirit of the law.

In carrying out these responsibilities, the IACUC is not a scientific review group, per se. All projects have been determined to be appropriate and scientifically sound by the time they reach the IACUC. However, humane treatment and scientific methodology are closely related and often inseparable. Therefore, the science is discussed and reviewed only as it relates specifically to animal use.

IACUC Duties and Procedures

The primary duty of the IACUC is protocol review. The IACUC conducts a thorough and comprehensive review of all new proposals and amendments to existing protocols. All continuing protocols also receive annual review to ensure that no significant deviations from established and approved procedures are included. All principal investigators are required to complete an annual review report as part of this process.

When reviewing protocols, the IACUC must ensure that: (1) all procedures involving animals will avoid or minimize pain and distress to the animals; (2) the principal investigator has considered alternatives to procedures that cause more than momentary pain or distress to the animals; (3) the principal investigator has provided written assurance that the protocol proposed does not unnecessarily duplicate previous experiments; (4) appropriate anesthetics and analgesics are used when necessary; (5) personnel are properly trained to perform the proposed procedures; (6) activities that involve surgery provide for appropriate pre-operative and post-operative care and that aseptic practices are followed; and (7) methods of euthanasia are consistent with methods set forth by the American Veterinary Medical Association (AVMA) Panel on Euthanasia.

The IACUC is required to inspect, at least once every six months, the animal facilities, including animal study areas, which are defined as any areas in which an animal work is performed. Not only is the physical facility inspected, such as animal housing and facility maintenance, but the entire animal program is reviewed. This involves reviewing animal health records, observing surgery, reviewing post-operative records, and reviewing the Biosafety, chemical safety, radiation safety, and occupational health program. The IACUC can use subcommittees composed of at least two committee members to evaluate different aspects of the program. The IACUC must make a written report of its findings, which must be signed by a majority of committee members and submitted to the Director. The report must include minority views, if expressed.

The IACUC must review and investigate, if necessary, any concerns involving the care and use of animals at the research institute resulting from complaints or reports of noncompliance. The IACUC has the authority to suspend an activity that it previously approved if it determines that the activity is not being conducted in accordance with the description provided by the investigator in his or her protocol.

2.8 Human Health and Safety

2.8.1   Worker Health and Safety

In accordance with AR 385-69, a medical surveillance program has been established for personnel engaged in work involving high-hazard microorganisms. Personnel engaged in work with disease-causing microorganisms must be monitored to ensure that they have not become infected. Employees are offered the opportunity to participate in a serum banking program that collects baseline serum samples before potential exposure to biological agents. When the project is completed, a termination sample is also collected from participating employees. Samples may also be collected in the event an exposure is suspected.

All of the laboratory workers involved in the proposed USAMRMC-sponsored research will be enrolled in a medical monitoring program implemented and maintained by OHSU. The medical monitoring of personnel involved in the proposed activities will be as follows. Participation in the serum banking program is offered. In the event of a potential exposure, the employee will be referred to a physician who specializes in infectious diseases and is familiar with the project. The physician may prescribe a supplemental vaccination or other prophylactic treatments (Jones, 2004).

Each researcher working at the OHSU VGTI Facility is directly responsible for the cleanliness of his or her work space, and jointly responsible for shared or common areas of the particular laboratory where research is taking place (Jones, 2004). The maintenance workers and housekeeping staff at OHSU are only responsible for emptying the trash, sweeping and mopping the floors, and refilling paper towel dispensers. Maintenance workers and housekeeping staff are protected from exposure to potential pathogens by limiting access to the BSL-3 facility. Routine maintenance personnel are not allowed access to the BSL-3 or ABSL-3 areas unless escorted at all times by an authorized entrant. Maintenance of these areas is routinely performed by the users and Laboratory Manager (Jones, 2004). 

2.8.2 Accidents and Incidents

The BSL-3 facility at OHSU VGTI has been operational since March 2001. There have been no incidents of laboratory accidents or laboratory-acquired infections. 

There is a Class AC Fire Extinguisher located in the BSL-3 Facility along with a chemical spill kit, bleach, and other disinfectants for biological spills. Absorbent socks, a brush and dustpan, tongs and forceps are located in the facility to assist in containing a spill if one should occur. In addition, OHSU VGTI personnel will respond to on-site spills of hazardous materials with appropriate safety equipment (Jones, 2004).

In accordance with AR 385-69, OHSU VGTI coordinates emergency preparedness and maintains formalized agreements with local emergency service providers (i.e., police, fire, and Health Department). Emergency personnel were notified of the possession of select agents on 17 November 2003.
Job injuries, exposures or illnesses would be reported to the laboratory supervisor and Biological Safety Officer. During regular business hours, any personnel in need of a medical evaluation appointment should contact OHSU’s Infectious Disease Consultants or their primary care provider if medical attention is necessary but the injury is not infectious. For after-hours incidents, the Biological Safety Officer should be contacted and, if necessary, the injured or exposed personnel should report to the Providence St. Vincent Hospital Emergency Room (Jones, 2004). 
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3.0 ALTERNATIVES CONSIDERED

3.1 Introduction

The Proposed Action and subject of this EA is the conduct of USAMRMC-sponsored activities managed by the OHSU VGTI located in Hillsboro, Oregon (Alternative I, the preferred alternative). During the preparation of this EA, two reasonable alternatives to the Proposed Action were identified. These alternatives were to conduct proposed USAMRMC-sponsored activities at another facility (Alternative II) and to not conduct proposed USAMRMC-sponsored activities (Alternative lll, No Action).

3.2 Alternative I – Conduct Proposed USAMRMC-Sponsored Activities at OHSU VGTI

Alternative I entails the activities necessary to conduct the currently proposed USAMRMC-sponsored vaccine development activities at OHSU VGTI in Hillsboro, Oregon. The potential environmental impacts of this alternative are negligible to minor and mitigable, as demonstrated in Section 5. This alternative is preferred because of the suitability of facilities and expertise available at this facility.

3.3 Alternative II – Conduct Proposed USAMRMC-Sponsored Activities at Another Facility

Alternative II entails conducting the proposed USAMRMC-sponsored activities at another facility. The potential adverse environmental impacts of this alternative may be more severe than those of Alternative I, depending on local conditions at the selected site. This is not the preferred alternative because it may require renovation of the other facility or construction of a new facility, with potential adverse environmental impacts. 

3.4 Alternative III – Not Conduct Proposed USAMRMC-Sponsored Activities

Alternative lll (No Action) entails not conducting the proposed USAMRMC-sponsored activities at all. Therefore, the potential environmental impacts of Alternative I or Alternative II would not occur with this alternative. This alternative is not preferred because of the need to maintain continuing efforts toward developing safe and effective vaccines against validated biological warfare threats. The USAMRMC-sponsored activities leading to the development and FDA licensure of biological defense vaccines implement U.S. policy and have been funded by the U.S. Congress. Implementing this alternative would impair the national defense posture by disrupting efforts directed toward protecting U.S. forces from biological warfare threats.
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4.0 AFFECTED ENVIRONMENT

4.1 Introduction
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This section of the EA describes aspects of the biophysical and socioeconomic environment that could potentially be impacted by the Proposed Action. The OHSU West Campus is located on the eastern side of the City of Hillsboro in Washington County, Oregon. The City of Hillsboro covers approximately 22.7 square miles and is the largest city in Washington County (Hillsboro Chamber of Commerce, 2004a). The OHSU West Campus at Hillsboro covers 263 acres and has over 30 major buildings (McFall and Enright, 2004). The OHSU VGTI is housed in Building 637 on the southeastern end of the OHSU West Campus, near N.W. Holly Street, off of N.W. 185th Avenue, and adjacent to a largely residential section of Hillsboro (OHSU, 2003). See Figures 4-1 and 4-2.
Figure 4-1. Location of the OHSU VGTI West Campus.

4.2 Land Use 

Washington County covers 727 square miles of land area in northwestern Oregon (Convention and Visitors Bureau of Washington County, 2004). The county is located primarily in the Willamette Valley, with the western region rising in elevation to connect with Oregon’s Coast Range. Although the region supports many types of industry, natural resources, agriculture and forest services have long been the foundation of the regional economy. The valley is a major producer of fruits, nuts, berries, grass seed, corn and other vegetables, grains, and ornamental trees and shrubs. The area is also a producer of poultry, dairy products, and beef. Additionally, forest products processing and manufacturing have long been important components of the local economy in many of the valley’s smaller communities (Oregon Wetlands Joint Venture, 2002). Although Washington County is the fastest growing urban county in Oregon, progressive planning practices utilizing the region’s Urban Growth Boundary has resulted in 75% of the county’s agricultural and forestlands being conserved (Washington County, 2004).
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[image: image6.bmp]Figure 4-2. Topography of the OHSU West Campus.
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4.3 Geology

The City of Hillsboro is located in the Tualatin Valley, to the east of where the Willamette Valley geologic province and the Coast Range geologic province meet in the Puget-Willamette Lowlands. The Coast Range was formed by a volcanic island chain that connected with the North American continent 50 million years ago (Oregon Department of Geology and Mineral Industries, 2004a). The topography of the Willamette Valley geologic province is characterized as having a relatively low, even elevation when compared with the mountainous geologic provinces that surround it, the Coast Range and the Cascades. The OHSU VGTI Facility is located at an elevation of 214 feet above sea level (Environmental Data Resources (EDR), 2004a). 

A number of catch basins have formed between the two surrounding regions (Oregon Department of Geology and Mineral Industries, 2004a).The majority of the deposits that fill the catch basins of the Puget-Willamette Lowlands region are clay and silt with small amounts of sand, but sand and gravel become more common where major drainages flow into the basins forming broad alluvial fans. These sediments originated from both the Cascade Range to the west and the Columbia River and its tributaries, including the Willamette River (Gannett, 2002). Underneath these sediments are the oldest geologic formations in the Tualatin Valley, volcanic and sedimentary rocks that were formed during the Eocene and Oligocene ages of the Tertiary period. The volcanic rocks are mainly basaltic lavas and tuffs, and are overlain by the sedimentary rocks, which are mainly shale, claystone, sandstone, and siltstone. Near Hillsboro, the basalt lava bedrock is found under as much as 1,500 feet of sediment that has gathered in the center of the catch basin. The sediments that fill the center of the basalt lava bowl form two different categories. The lower layer is pre-Quaternary, and is called the Troutdale Formation or the Sandy River Mudstone equivalent, while the newer, upper layer consists or lacustrine sediments deposited during sudden flooding in the Pleistocene, about 2 million years ago (Tualatin River Watershed Council, 2004). During this time, ice and snow accumulated in the northern parts of North America due to unusually cold summers, and glaciers were resultantly formed. One of these glaciers dammed a historical waterway, forming what is known as Glacial Lake Missoula. Periodically, this ice dam would burst, releasing huge amounts of water, and sediments along with it, into the Puget-Willamette Lowlands Region, forming the upper layer of sediments the catch basin holds today. 

The seismic geology underlying the Puget-Willamette Lowlands is called the Cascadia Subduction Zone, which has been a source of damaging earthquakes and volcanic activity (United States Geological Survey [USGS], 2003). The Cascadia Subduction Zone, stretching from southern British Columbia to northern California, is a geologic region where the ocean floor subducts beneath Western North America. Earthquakes in this region originate in an offshore fault when the ocean floor, part of the Juan de Fuca geological plate, shifts beneath the North American Plate (Geological Survey of Canada, 2001). Much of the Pacific Northwest’s topographic relief, including the Willamette Valley, Coast Range, and the Cascade Mountains can be attributed to the plate tectonic setting of the region (Corvallis School District, 2003).

The three major fault lines underlying the greater Portland area are known as the Portland Hills, East Bank, and Oatfield Faults. Local geologists have confirmed in recent years that the Portland Hills Fault is active and has the potential to cause a major earthquake (Oregon Department of Geology and Mineral Industries, 2004b). Portland has experienced three significant earthquakes since records have been kept for the area. These earthquakes occurred in 1877, 1962, and 1993, at magnitudes of 5.3, 5.5, and 5.5 on the Richter scale, respectively. In addition to earthquake events local to Portland, larger magnitude earthquakes that have occurred in nearby areas such as Olympia, Washington (1949, 7.1 magnitude) have caused damage in the Portland area (Pacific Northwest Seismograph Network, 2004).

4.4 Soils

According to the Natural Resources Conservation Service (NRCS) of the United States Department of Agriculture (USDA) Soil Survey of Washington County, Oregon, soils in the vicinity of the OHSU VGTI Facility are classified as Aloha silt loam and Woodburn silt loam, three to seven percent slopes. The Aloha series are poorly drained soils that formed in alluvium or lacustrine silt on broad valley terraces. The Aloha silt loam is a nearly level soil located on smooth terraces. The soils are usually located at 150 to 200 feet in elevation, and the natural vegetation consists of Douglas-fir, Oregon oak, forbs, shrubs and grasses. A profile of the Aloha series surface layer is dark-brown silt loam approximately eight inches thick. The subsoil is dark-brown and dark yellowish-brown, mottled silt loam about 38 inches thick. The substratum is dark yellowish-brown, mottled silt loam and very fine sandy loam about 19 inches thick. The profile is medium acid throughout (USDA, 1982). 

The Woodburn series consists of moderately well drained soils that formed in old alluvium on low, broad valley terraces. Woodburn silt loam soils, three to seven percent slopes are gently sloping and are usually located at 150 to 200 feet in elevation, and the natural vegetation consists of Douglas-fir and Oregon white oak, shrubs and grasses. A profile of the Woodburn series surface layer is very dark grayish-brown silt loam approximately 11 inches thick. The subsoil is dark-brown and dark grayish-brown silt loam and silty clay loam about 30 inches thick. The substratum is dark grayish-brown silt loam about 19 inches thick. The profile is medium acid throughout (UDSA, 1982).

4.5 Water Resources

4.5.1 Surface Water

Washington County is located in the northwestern part of the Willamette Watershed Region. Much of the county is within the Tualatin Watershed (USEPA, 2004a). The Tualatin River is the most northern tributary within the Willamette River Watershed. Water from this river and its watershed drain eastward into the Willamette River. The Tualatin River is about 80 miles long and has four large elevation drops at Ki-a-cuts Falls, Haines Falls, Lee Falls and Little Lee Falls before it enters the Tualatin Valley plain at an elevation of 120 feet, near Cherry Grove. The Tualatin River drainage basin is approximately 43 miles long and 29 miles wide and covers an area of 712 square miles. Annually, more than 1.1 million acre-feet of water flow out of the watershed into the Willamette River, including water imported from the Trask and Bull Run Rivers. Nearly 85 percent of this flow is discharged during November through March, and less than 3 percent typically is discharged during June through October (Tualatin River Watershed Council, 2004). 
The Tualatin River has eight major tributaries, including Wapato Creek which drains from the Chehalem Mountains; Dairy and Rock Creeks, which drain the Tualatin Mountains; McFee and Chicken Creeks, which drain the northeast slopes of the Chehelem Mountains; Fanno Creek, which drains the valley floor and Portland’s Westhills area; and Scoggins and Gales Creeks which drain part of the Coast Range to the west. Scoggins Dam, which is located near the town of Gaston, west of Hillsboro, stores runoff from Scoggins Creek and its watershed in a reservoir called Henry Hagg Lake. Henry Hagg Lake has a storage capacity of approximately 56,000 acre-feet, and it provides flood control, water for irrigation and for municipal uses, along with opportunities for recreation. The goal of flow augmentation is to maintain minimum monthly mean flow of 120 cubic feet per second (cfs) from June to August and 150 cfs for September to November at the Farmington gauge of the Tualatin Watershed (Tualatin River Watershed Council, 2004). The lake and Scoggins Dam are owned by the Bureau of Reclamation and operated by the Tualatin Valley Irrigation District (TVID). TVID serves Hillsboro as well as other parts of Washington County; in 2001, a new pipeline was installed to help better serve agricultural entities around the city (TVID, 2004).

The Tualatin River and many of its tributaries experience very high peak flows in the winter months, due to flood events caused by precipitation. These high flows cause increased turbidity and generate large amounts of suspended solids in the Tualatin River and its branches, but the ways in which water quality is impacted by these factors have not been extensively studied. However, the effects of low summer flows in the rivers and streams of the Tualatin Watershed are widely known and are of some concern. Lower river water levels in the months of May through October are associated with low levels of dissolved oxygen, and high levels of phytoplankton growth (Tualatin River Watershed Council, 2004). Since both of these factors are major disruptors of stream ecosystems, summer flows are supplemented with releases of water from local reservoirs, including Henry Hagg Lake, and the Barney Reservoir, located on the Trask River (Oregon Department of Environmental Quality (DEQ), 2001). Because the waters of the Tualatin Watershed are used for so many purposes, including agriculture, industry, municipal water supply, and recreation, the watershed continues to be strained even with augmentation from reservoirs. 

Based on regulations set forth by the Federal Clean Water Act (CWA) of 1972, the Oregon DEQ listed the Tualatin River as a “water-quality limited” stream (USGS, 2004). The term “water-quality limited” is used to define waterways that do not meet established water-quality standards even after the implementation of standard technology to control point sources of various types of pollutants. When flow-related water quality controls are not enough to meet water quality standards, the CWA requires that Total Maximum Daily Loads (TMDLs) be created and implemented for the substances or pollutants in the water that hinder its quality. TMDL requirements have been implemented for ammonia, phosphorus, temperature, bacteria, arsenic, iron and manganese (Oregon DEQ, 2001).

The OHSU West Campus obtains its water supply from the city of Hillsboro, which is served by the Tualatin Valley Joint Water Commission and the Hillsboro-Cherry Grove public water systems. This water is withdrawn from three intakes on the Tualatin River, as well as from the Upper Tualatin River at the Hillsboro Reservoir, and the North Fork Trask River at the Barney Reservoir (Oregon DEQ, 2004a). These two public water systems jointly provide water to approximately 65,350 people, and are located within the boundaries of a Drinking Water Protection Area (Oregon DEQ, 2004b). The geographical boundaries of this Drinking Water Protection Area surround 467 stream miles and encompass a total of 220 square miles (Oregon DEQ, 2004a). 
Two creeks run through or near the OHSU West Campus. Bronson Creek runs from the southwest to the northeast, diagonally bisecting the campus. North of the campus, a flood plain is associated with Bronson Creek. The 500-year and 100-year flood plains along the banks of this creek do not reach the OHSU VGTI Facility; the 500-year flood plain is approximately 1400 feet away at its nearest point. South of campus, a 100-year flood plain is associated with Beaverton Creek, which runs west to east. This is approximately 1800 feet away from the OHSU VGTI Facility at its nearest point (EDR, 2004b).

4.5.2 Groundwater

The groundwater system that underlies Hillsboro and the Willamette River Watershed region is an elongated basin that extends from just south of the Canadian border in Washington to central Oregon. This system is called the Puget-Willamette Trough, and it is composed of unconsolidated-deposit and Miocene basaltic-rock aquifers. The following data were compiled by the USGS, for their Ground Water Atlas of the United States. North of Hillsboro, near Portland, unconsolidated deposits are greater than 800 feet thick, and the sand and gravel within these deposits yield large volumes of water to wells. In the Portland metropolitan area, 36-inch-diameter wells which supply groundwater yield as much as 10,000 gallons per minute from the unconsolidated-deposit aquifers. Further south in the Willamette River Valley, the unconsolidated deposits are thinner; the deposits gradually decrease in thickness from north to south, until they are at a thickness of about 200 feet near Salem, Oregon (USGS, 2002). 

The basaltic-rock aquifers are part of the Columbia River Basalt aquifer system, and are also important sources of groundwater for Washington County (Hedin, 2004). Basaltic-rock aquifers are made up of the volcanic geology underlying the region, which is lava rock with porous cavities that hold water (City of Beaverton, 2003). Wells that reach these aquifers have been used heavily, and some parts of the county have been designated as “Ground Water Limited Areas” (GWLA) by the Water Resources Commission (Hedin, 2004). Hillsboro is not located in a GWLA. The Miocene basaltic-rock aquifers in the Portland metropolitan region are about 1,500 feet thick, and yields from these aquifers vary widely, from less than 10 gallons to 1,000 gallons per minute (USGS, 2002).
Groundwater is a heavily used resource throughout the Willamette Basin. In order to prevent its overuse, the Oregon Water Resources Department (OWRD) manages the resource using water right applications, permits, certificates, transfers, and leases (Oregon DEQ, 2004b). The water rights available in the Willamette Valley are for domestic, livestock, irrigation, municipal, commercial, power, mining, recreation, wildlife, pollution abatement, wetland enhancement, and industrial uses (Oregon DEQ, 2004b). 

4.5.3 Wetlands

Wetlands are jointly defined by the U.S. Environmental Protection Agency (USEPA) and the U.S. Army Corps of Engineers (USACE) as “those areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas” (40 CFR 230.3(t) and 33 CFR 328.3 (b)). 

Historically, the Willamette Valley Watershed contained abundant and diverse wetlands, including wet prairies, shrub swamps, forested wetlands, oxbow lakes, and permanent marshes. Because of urbanization, agriculture, industry and other development, the wetlands became fragmented, but those that remain still contain an abundance of wildlife. In Hillsboro, the Jackson Bottom Wetlands Preserve, a refuge for Canadian geese and numerous duck species, had restored 650 acres of Tualatin River floodplain as of 2002, with a goal of 3,000 acres of restored wetland habitat containing six river miles (Oregon Wetlands Joint Venture, 2002; Tualatin River Watershed Council, 2004). 
Wetland areas on or near the OHSU West Campus are shown on Figure 4-3 and described in Table 4-1. Most of these wetlands are associated with Bronson Creek or Beaverton Creek. The locations and characteristics of seven wetlands identified in the National Wetlands Inventory and located within 3,000 feet of the OHSU VGTI Facility are summarized as follows: 

Table 4-1. Description of Wetlands near the OHSU VGTI Facility.

	Location
	Approximate distance from OHSU VGTI 
	Characteristics

	on campus, north of the Research Annex (Building 619) and east of the Bronson Creek floodplain 
	800 feet west
	palustrine, unconsolidated bottom, permanently flooded, and diked/impounded

	south of the campus, and just south of the light rail tracks
	1,400 feet directly south
	palustrine, unconsolidated bottom, permanently flooded, and diked/impounded

	on campus, adjacent to Bronson Creek east of Building 683
	1,500 feet north
	palustrine, unconsolidated bottom, permanently flood, and diked/impounded

	south of the campus, and just south of the light rail tracks
	1,700 feet directly south
	palustrine, unconsolidated bottom, permanently flood, and diked/impounded

	associated with Bronson Creek
	2,700 feet southwest
	palustrine, emergent, seasonally flooded, and diked/impounded

	associated with Bronson Creek
	2,800 feet southwest
	palustrine, unconsolidated bottom, permanently flooded, and diked/impounded.

	North of campus, associated with Bronson Creek, and just north of N. W. Walker Road
	2,800 feet north
	small and palustrine, unconsolidated bottom, permanently flooded, and diked/impounded
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4.6 Plant and Animal Ecology

Because much of Hillsboro and the surrounding region now consist of urban, agricultural, and industrial areas, vegetation within the area has changed dramatically in response to this development. Native species compete with non-native invasives such as reed canary grass (Phalaris arundinacea) and blackberry bushes (Rubus spp.) (Tualatin River Watershed Council, 2004). 

Several parts of the OHSU West Campus support more diversity that the surrounding urbanized area. The campus contains several forested areas that contain many species of plants and wildlife. The southern and eastern portions of the campus, including areas near the OHSU VGTI Facility, have stands of coniferous forest. These stands are predominantly composed of Douglas fir, and also contain grand fir, western red cedar, Oregon white oak, big-leaf maple, hazelnut, vine maple, ocean spray, acascar, Indian plum, Oregon grape, and sword fern (The Bookin Group, 1998). The riparian and wetland habitats along Bronson Creek include several different plant species, including red alder, Oregon ash, black cottonwood, Pacific willow, Douglas hawthorn, red osier, Douglas spiraea, reed canary grass, small-fruit bulrush, and common cattail (The Bookin Group, 1998). The animal species found within the OHSU West Campus include coyote, beaver, black-tailed deer, muskrat, raccoon, moles, fox, Douglas squirrels, Townsend’s chipmunks, Pacific tree frogs, common garter shakes, and nearly 20 species of birds (The Bookin Group, 1998).

The Willamette River and its tributaries, including the waterways of the Tualatin Watershed, two of which run through or near the OHSU West Campus, contain the steelhead trout, listed as threatened under the Endangered Species Act (Oregon Wetlands Joint Venture, 2002). However, natural areas do not exist within a one mile radius from the OHSU VGTI Facility (EDR, 2004b). The searched databases included officially designated wilderness areas, officially designated federal and state wildlife preserves, sanctuaries, and refuges, and wild and scenic rivers. 
4.7 Climate and Air Quality

The climate of Oregon is highly variable. Because Hillsboro is on the western edge of the Willamette Valley geologic region, relatively far from the Cascade Mountain Range, it does not receive the precipitation formed when clouds formed in the Pacific hit the Cascades (Tualatin River Watershed Council, 2004). Summers are mild and dry, and winters are wet enough to keep the region lush and green, but Hillsboro does not receive as much rainfall as surrounding regions in Washington and the Cascade Range.

Hillsboro is close enough to the Pacific Ocean to have a mild marine-influenced climate. The prevailing wind direction is westerly, coming from the ocean, and this makes winters warm and summers mild. The following temperature data were compiled from 1948 to 2003 (Western Regional Climate Center, 2003). The average high temperature in Hillsboro ranges from 45.4 degrees Fahrenheit ((F) in January to 80.7 (F in July, with an average of 62.9 (F, and the average low temperature in Hillsboro ranges from 33.3 (F in January to 52.5 (F in July, with an average of 42.1 (F. The average annual precipitation is 38.3 inches. The average total annual total snowfall is only 5.3 inches, which falls between November and March. Although the greatest amount of snowfall occurs in January, it is never enough to form significant groundcover. 
Meteorological conditions and the location and size of pollution sources contribute to air quality. Under the Clean Air Act, the USEPA adopted the National Ambient Air Quality Standards (NAAQS) to control a select group of widely occurring pollutants and establish safe concentration levels for each criteria pollutant. The NAAQS criteria pollutants include carbon monoxide (CO), nitrogen oxides (NOx), sulfur dioxide (SO2), ozone (O3), lead (Pb), and particulate matter less than or equal to 10 microns in aerodynamic diameter (PM10). According to the USEPA air quality report for Washington County, none of the NAAQS criteria pollutants and particulate matter exceeded the USEPA air quality standard between 1999 and 2004. The overall air quality in Washington County, including the OHSU West Campus, is good, with moderate air quality readings for particulate matter. Washington County is in attainment for all criteria pollutants (USEPA, 2004b).
4.8  Historical and Cultural Resources

The history of OHSU dates back to 1867 when the medical staff at Willamette University started a medical education program. In 1913 the University of Oregon Medical School was formed with the merger of the medical education programs at Willamette University and the University of Oregon. The school moved to its current location at the Marquam Hill campus in 1917. Through a succession of name changes, the school was eventually designated the Oregon Health & Science University (OHSU) in 2001 after its merger with the Oregon Graduate Institute (OGI) of Science and Technology. The merger of the two schools added a West Campus, on which the OHSU VGTI Facility was constructed in 2001 (OHSU, 2004a)

The National Historic Preservation Act of 1966 mandates protection of historical and cultural resources, including historic sites, architecturally important buildings, and unique geological locations. There are no sites currently listed on the National Register of Historic Places within a one-mile radius of the OHSU VGTI Facility (EDR, 2004b).
4.9 Socioeconomic Environment

Hillsboro, Oregon is a fast-growing city west of Portland and the seat of Washington County. Incorporated in 1876, the city played a role in the pioneer days of America’s westward expansion. Economic activities within Hillsboro include the manufacture of high tech products, such as computer processing systems and software, medical equipment, plastics, and furniture. Agricultural products are packaged in the city and timber remains an important contributor to the local economy (Encyclopedia.com, 2004; Hillsboro Chamber of Commerce, 2004b). 

According to the U.S. Conference of Mayors, the Gross Metropolitan Product for the Portland metropolitan region in 2001 totaled $73.64 billion. It is the 30th largest city/region economy in the U.S. (U.S. Conference of Mayors, 2004). 

According to the 2000 U.S. Census, the population of Hillsboro was 70,186 and the population for Washington County was 445,342, which was an increase of 42.9 % since 1990 (U.S. Census Bureau, 2004a; 2004b; 2004c). The population distribution for Hillsboro was 77.5% white, 6.5% Asian, 1.2% black, 0.8% American Indian and Alaska Native, and 0.3% Pacific Islander. Approximately 13.7% were listed as some other race or more than one race. The Hispanic population, who may be listed as any race, represent 18.9% (U.S. Census Bureau, 2004a).

Of persons age 25 years or older, 34.5% earned a bachelor’s degree or higher in Washington County, as compared to 25.1% in the State of Oregon in the year 2000 (U.S. Census Bureau, 2004c). The breakdown of the top three occupations in Hillsboro during the year 2000 was as follows: management or professional (37.6 %), sales and office (24 .9%), and production, transportation and material moving operations (13.9 %) (U.S. Census Bureau, 2004a). 

The median household income for Washington County in 1999 was $52,122. Approximately 7.4% of the people in Washington County lived below the poverty level in 1999 (U.S. Census Bureau, 2004c). The U.S. Census Bureau defines the poverty level as the income level; based on family size, age of householder, and the number of children less than 18 years of age; that is considered too low to meet essential living requirements without regard for the local cost of living. A “poverty area” is defined by the U.S. Census Bureau as an area in which at least 20 percent of the population lives below the poverty level. Therefore, the City of Hillsboro is not considered to be a low income community. The unemployment rate for Hillsboro was 3.1% in April 2000 (Hillsboro Chamber of Commerce, 2004b) 

OHSU is Portland’s largest business and employs over 11,000 people. More than 3,500 students, clinical trainees, interns, residents and fellows attend five colleges within the university (OHSU, 2004b). OHSU VGTI employs 72 full-time personnel, including 65 research, development, test, and evaluation (RDTE) employees, five administrative and clerical positions, and two part time students (Jones, 2004). The workforce at the OHSU VGTI Facility also includes ten domestic engineering and maintenance staff and four safety personnel (Jones, 2004).
4.10 Noise

There have been no noise complaints for the OHSU VGTI research facility (Jones, 2004).
4.11 Odors

The only complaint regarding odors at the OHSU VGTI research facility was brought up internally by a VGTI employee who worked in an office recently converted from a storage area. The employee reported that there were non-specific but irritating odors in the new office. A Certified Industrial Hygienist performed an evaluation and tested for molds as well as a variety of organic compounds (Jones, 2004). Although the evaluation did not indicate any significant findings, the odors abated when the ventilation in the office was improved to increase the rate of air exchange (Jones, 2004).

4.12 Transportation

The main entrance to the OHSU West Campus is situated at the intersection of N.W. 185th Avenue and N.W. Holly Lane. The OHSU West Campus is located approximately 1.3 miles south of the 185th Avenue exit on Highway 26 (Sunset Highway) (OHSU, 2004c) 

The OHSU West Campus is accessible via the region’s public transportation system, the Tri-County Metropolitan Transportation System of Oregon (Tri-Met). Tri-Met’s MAX train may be taken to the Willow Creek station, where an OHSU shuttle bus runs to and from the West Campus at 15-minute intervals during rush hour periods. Alternately, the #47, #48, and #52 Tri-Met buses run along 185th Avenue from the Willow Creek MAX station to the West Campus (OHSU, 2004c).
4.13 Energy Resources

The OHSU VGTI Facility receives electricity from Portland General Electric and consumes approximately 402,900 kilowatt-hours annually. Natural gas is provided by Northwest Natural Gas; the OHSU VGTI Facility consumes approximately 55, 900 ccf per year. 
5.0 ENVIRONMENTAL CONSEQUENCES

5.1 Introduction

This section will identify and analyze potential environmental impacts that may result from implementation of the Proposed Action or the alternatives. Such an analysis entails detailing the potential impacts associated with the implementation of the Proposed Action or the alternatives that may not necessarily occur, but which are reasonably foreseeable. The term “consequence” refers to the results of an event or events without consideration of probability. Where possible and appropriate, potential events will be characterized both in terms of their potential consequences and the probability that they will occur. Consequences of the Proposed Action and the alternatives on the public, on workers, and the environment will be considered. Direct, indirect, and cumulative effects will be considered.

Section 5.2 discusses potential impacts to the affected environment associated with the implementation of the Proposed Action and the alternatives. Section 5.3 presents a comparison of the potential environmental impacts associated with the Proposed Action and the alternatives.

5.2 Environmental Consequences of the Proposed Action

5.2.1 Land Use

It is highly unlikely that the Proposed Action (Alternative I, conducting the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon) would impact land use patterns at the OHSU West Campus or within Hillsboro. All proposed activities will be conducted in the existing OHSU VGTI Facility, which has been sited in conformance to local topography. Because no construction is planned or anticipated, no disruption of land-use patterns is likely. Operation of the OHSU VGTI Facility is consistent with current land use planning. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to land use at and near the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor impacts to land use at that site.

5.2.2 Geology

Potential impacts to geologic and soil resources are discussed in Section 5.2.3. 

5.2.3 Soils

The net impact on geology and soil resources resulting from operation of the OHSU VGTI Facility will be negligible. All proposed activities will be conducted in the existing OHSU VGTI Facility, which has been sited in conformance to local topography. No new construction is planned, and no soil disturbances will occur as a result of the Proposed Action at the OHSU VGTI Facility. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to geography and soils at the OHSU West Campus or within Hillsboro would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor impacts to geology and soil resources at that site.

5.2.4 Water Resources

No significant adverse impacts to water resources at the OHSU VGTI Facility will result from the implementation of the Proposed Action (Alternative I, conducting the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon). Qualitatively, wastewater generated by the proposed research activities will be similar to wastewater generated by current research and will be decontaminated prior to discharge to the sanitary sewers, as noted in Section 2.6. Quantitatively, any change in potable water consumption and wastewater generation resulting from the Proposed Action will be negligible, because the proposed research activities will be a continuation of currently existing research. Furthermore, water use at the OHSU VGTI Facility comprises a small fraction of the total water use of the OHSU West Campus (estimated at 3,7770,668 gallons versus approximately 31,300,000 gallons annually) (Jones, 2004). 
Under the No Action Alternative, the negligible to minor impacts of the Proposed Action to water resources would be eliminated.

Groundwater protection is mandated by the Resource Conservation and Recovery Act (40 CFR Parts 261-270), the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (40 CFR Parts 300-399), and the Safe Drinking Water Act (SDWA) (40 CFR Part 144). The SDWA requires state agencies to identify and protect critical aquifer areas. As noted in Section 4.5.2, Hillsboro is not located in a GWLA. The OHSU VGTI Facility is operated in a manner that will not disturb groundwater. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible to minor impacts of the Proposed Action to water resources at the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor impacts to water resources at that site.

5.2.5 Wetlands

Wetland resources are unlikely to be impacted by the implementation of the Proposed Action. The proposed research activities will be conducted in the existing OHSU VGTI Facility and no construction is planned or anticipated; therefore, stormwater runoff patterns will not be impacted. Wastewater will not be discharged into wetlands near the OHSU VGTI Facility.  

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to wetlands at the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor impacts to wetlands at that site. 

5.2.6 Plant and Animal Ecology

Implementation of the Proposed Action (Alternative I, conducting the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon) will have negligible impacts on the plant and animal ecology of the immediate area of the OHSU VGTI Facility. No construction or renovation is planned that could impact plant or animal habitats. The organisms being used do not cause plant disease. Impacts to animals near the OHSU VGTI Facility in which etiologic agent research will be conducted are very unlikely. Some of the wildlife associated with urban areas has the potential to contract Monkeypox if exposed to an infected animal (CDC, 2003). However, the many redundant features associated with the OHSU VGTI ABSL-3 facility are in place to create an environment where the escape of an infected animal would be virtually impossible. See Section 5.2.16.3, Accidents and Incidents, for a discussion of the precautions in place to prevent NHPs from escaping the OHSU VGTI ABSL-3 facility.

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to plant and animal ecology at the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor impacts to plant and animal ecology at that site.

5.2.7 Air Quality

Impacts to local air quality at OHSU VGTI Facility resulting from implementation of the Proposed Action will be negligible. Wastes requiring incineration that will be generated by the proposed USAMRMC-sponsored research conducted at the OHSU VGTI Facility will be taken by a contractor for off-site incineration. Vehicular emissions from commuting by the workforce and supplier deliveries will likely be an insignificant portion of the total transportation activity in the Hillsboro area. In general, the air quality in the Portland metropolitan area is good. in 2003, 314 days of good air quality were listed by the Oregon DEQ, 50 days were designated as having moderate air quality, air quality was listed as unfit for some groups only once, and no unhealthy air quality days were recorded (DEQ, 2004c).

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to local and regional air quality would not occur. However, under Alternative II, the impacts to air quality at another site may be more significant, depending on existing air quality at that site.
5.2.8 Historical and Cultural Resources

It is unlikely that significant historic and cultural resources will be impacted by the Proposed Action since no significant historic or cultural resources are located within a mile of the OHSU VGTI Facility. No construction is planned, and the proposed research will be conducted indoors in existing facilities.

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to historical and cultural resources at the OHSU VGTI Facility would not occur. However, under Alternative II, the impacts to historical or cultural resources at another site may be more significant, depending on the proximity of historical or cultural resources at that site. In addition, construction may be required under Alternative II, which could result in negligible to minor impacts to historical and cultural resources at another site. 

5.2.9 Socioeconomic Environment

A minor positive impact to the local economy (e.g. vendors) is anticipated with the implementation of the Proposed Action (Alternative I, conducting the proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon). Negligible adverse socioeconomic impacts (employment, housing values) are anticipated.

Potential exists for substantial positive benefits nationwide through greater knowledge regarding the MPV, which will provide medical countermeasures against the use of this virus as a potential biological warfare threat. Economic impacts are also possible through the application of research findings that improve and protect human health. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) the negligible adverse socioeconomic impacts of the Proposed Action would occur at the selected site. However, the potential nationwide benefits noted above would occur. 

Under the No Action Alternative, (Alternative III, not conducting the proposed USAMRMC-sponsored activities) the positive nationwide benefits noted above and the negligible adverse impact of the Proposed Action to the socioeconomic environment at the OHSU VGTI Facility would not occur.

5.2.10 Noise

The quantity of noise originating from the operation of the OHSU VGTI Facility at the proposed location is unlikely to increase as a result of the Proposed Action. All proposed activities will be conducted in the existing OHSU VGTI Facility, and no construction is planned or anticipated. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action to noise levels at the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required, which could result in temporary negligible to minor noise impacts at another site. 

5.2.11 Odors

Minor odors may originate during the transportation and disposal of waste from the OHSU VGTI Facility. However, it is not expected that implementation of the Proposed Action will generate odors that are qualitatively or quantitatively different from those currently generated on the OHSU VGTI Facility. 

Under the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible to minor impacts of the Proposed Action due to odors at the OHSU VGTI Facility would not occur. However, under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) new construction may be required, which could result in temporary negligible to minor odor impacts at another site. 

5.2.12 Transportation

Implementation of the Proposed Action (Alternative I, conducting the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon) is unlikely to have a significant adverse effect on traffic conditions on the OHSU West Campus and in the Hillsboro area. The personnel working on the proposed research will be current employees of OHSU VGTI. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible to minor transportation impacts of the Proposed Action at the OHSU VGTI Facility would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor temporary impacts to traffic at that site.

5.2.13 Energy Resources

Adverse impacts to energy resources are unlikely to result from implementing the Proposed Action. The proposed research will be conducted in existing facilities in which similar activities are currently conducted, and it is not anticipated to alter existing resource utilization at the OHSU VGTI Facility and in the Hillsboro area. 

Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) and the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible impacts of the Proposed Action on energy resources at the OHSU VGTI Facility and in the Hillsboro area would not occur. However, under Alternative II new construction may be required at another site, which could result in negligible to minor temporary impacts to energy resources at that site.

5.2.14 Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low Income Populations, requires Federal agencies to consider whether their projects will result in disproportionate adverse impacts on minority or low-income populations. The U.S. Census defines the poverty level as the income level (based on family size, age of householder, and the number of children under 18 years of age) that is considered too low to meet essential living requirements without regard to the local cost of living. The U.S. Census considers a poverty area as an area in which at least 20 percent of the population lives below the poverty level. As discussed in Section 4.19, the Hillsboro area is not considered a poverty area. 

It is unlikely that the Proposed Action will have proportionately greater impact on disadvantaged (e.g., minority, low income) populations. Under Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) and the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities), the negligible environmental justice impacts of the Proposed Action at the OHSU VGTI Facility and in the Hillsboro area would not occur. However, under Alternative II adverse environmental justice impacts may occur at another site, depending on the local socioeconomic conditions. 

5.2.15 Public Opinion

Public opinion towards a Proposed Action must be considered to the maximum extent practicable in accordance with NEPA and AR 200-2. Evaluation of public opinion includes an assessment of national and/or local perception of issues. As part of the NEPA process, public comments are being solicited and encouraged.

There is strong congressional and public support for DoD policy to provide service men and women with the best possible protection against potential biological warfare agents. Potential criticisms, however, include the perceived potential for this research to be used for offensive purposes, the efficacy of biological defense vaccines, and whether the military should be involved in vaccine development. Other potential public concerns are specific to the impacts of the actions, such as the use of animals in research and the use of rDNA technology. Issues such as these are not unique to the proposed USAMRMC-sponsored research but are concerns associated with vaccine and/or other biomedical research and development activities in general.

The government and facilities supported by the government (e.g., OHSU VGTI) do not engage in work related to the production or use of offensive biological weapons as required by the Convention on the Prohibition of the Development, Production and Stockpiling of Bacteriological (Biological) and Toxin Weapons and on their Destruction (the Biological Weapons Convention of 1972) to which the U.S. is a signatory. 

Programmatic NEPA analysis of the BDRP and site-specific assessments have not identified actual significant adverse impacts resulting from the use of rDNA technology (Joint Program Office for Biological Defense, 1997; USAMRMC, 2004).

5.2.16 Human Health and Safety

The proposed USAMRMC-sponsored research project at the OHSU VGTI Facility involves using etiologic agents capable of causing human disease which can result in adverse health effects on OHSU VGTI workers and the general public. 

5.2.16.1 Public Health and Safety

The risk to public health from the implementation of the Proposed Action (Alternative I, conducting the proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility) is extremely small. Because of the laboratory procedures and the redundant engineering safety features required of BSL-3 facilities, it is highly unlikely that the public would be exposed to viable etiologic agents originating from the OHSU VGTI BSL-3 laboratory. This is documented in the Maximum Credible Event (MCE) analyses developed by OHSU VGTI which appear in Appendix A. Adherence to Federal and state regulations pertaining to the safe handling and disposal of hazardous chemicals and potentially infectious material further mitigates the likelihood of impact to public health and safety. Similar work has been performed at the OHSU VGTI Facility without observed impacts to public health in the Hillsboro area. This negligible adverse impact on public health and safety is offset by the potential nationwide positive impact to efforts toward medical defense against validated biological warfare threats and infectious diseases.

Similarly, implementing Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) would result in negligible risk to public health and safety at the selected site, offset by the potential nationwide positive impact noted above. Under the No Action Alternative (not conducting the proposed USAMRMC-sponsored activities at all) the negligible impact to public health and safety associated with the conduct of the proposed activities would not occur anywhere. However, the potential nationwide positive impact noted above would be eliminated.

5.2.16.2 Occupational Health and Safety

Significant adverse impacts to the health and safety of laboratory workers at the OHSU VGTI Facility are not anticipated as a result of implementing the Proposed Action (Alternative I, conducting the proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility). The inherent risks associated with etiologic agents and the use of laboratory animals that may be infected with etiologic agents transmissible to humans are minimized by implementing the environmental engineering and work practice controls described in the BMBL (CDC/NIH, 1999), AR 385-69, DA Pamphlet 385-69, and numerous other Federal, state, and local regulations, as discussed in Section 2.4.1.

Environmental engineering controls are in place in the OHSU VGTI BSL-3 laboratory to prevent etiologic agents from contaminating the laboratory environment. Risk of worker exposure is further mitigated by the use of required laboratory work practices designed to reduce the potential for aerosol production during routine activities. Work practice controls used to prevent contamination of environments external to the biological containment laboratories include disinfecting work surfaces, floors, and drains and segregating and autoclaving waste materials, work clothes, and other material prior to removal from containment facilities. In addition to the use of engineering and work practice controls to reduce the risk of exposure to etiologic agents, regular medical monitoring is required of those employees engaged in work with etiologic agents, as noted in Section 2.10.1. Individuals who occupy positions that require working with etiologic agents, volunteer to undergo vaccination with available vaccines. 

Implementing Alternative II (conducting the proposed USAMRMC-sponsored activities at another facility) would result in similar negligible to minor impacts to worker health and safety at the selected site. Under the No Action Alternative (Alternative III, not conducting the proposed USAMRMC-sponsored activities) the negligible to minor impacts to worker health and safety at the OHSU VGTI Facility associated with the Proposed Action would not occur.

5.2.16.3 Accidents and Incidents

In accordance with the requirements of AR 385-69, MCE analyses have been developed for the proposed USAMRMC-sponsored research activities at the OHSU VGTI Facility. See Appendix A. MCE analyses are performed to assess the range of possible consequences that could arise as the result of mishaps. An MCE is a realistic worst-case scenario using credible information about existing safeguards. The purpose of performing these analyses is to estimate the effectiveness in existing safeguards. 

Safeguards include such features as the engineering controls and the attributes of facility design that prevent the release of etiologic agents or infected animals from the facility. The probabilities of such accidents occurring are remote given the operational and facility safeguards required, and there have been no such incidents associated with similar past and current research activities at the OHSU VGTI Facility. 

Potential Release of MPV to the Atmosphere

MCE analyses for potential release of MPV to the atmosphere as the result of a laboratory spill are presented in Appendix A. 

Potential Escape of a Laboratory Animal Infected by MPV 

The design and construction of the ABSL-3 facility and the multiple control barriers, make it highly unlikely that a NHP could escape to the outside the building. The ABSL-3 facility is located in a highly confined area within the OHSU VGTI/NSI building. The ABSL-3 suite is locked and uses multi-plane key cylinders (Jones, 2004). These doors can only be opened by authorized personnel. The OHSU VGTI/NSI building is monitored in its entirety by a central system which detects problems such as doors remaining open for unusually long periods of time, unauthorized entry events, and power failures within locking devices. 

Although NHPs have never escaped from the OHSU VGTI/NSI building, they would be most likely to escape when being transferred between cages. If a NHP escapes from its cage, two or three experienced personnel go into the animal room to net the animal. The door is kept closed at all times and an alert is sent out to the rest of the animal housing area to keep the doors closed and the personnel out of the area until the NHP is caught and returned to its cage. 
Caretakers, investigators, and veterinary technicians observe the animals daily and would notice a missing NHP. Furthermore, if a NHP becomes loose in the room, the other NHPs become quite noisy which would immediately alert the caretakers. If an animal did manage to escape its locked cage, it would have difficultly leaving the animal room and gaining access to the laboratory suite corridor. If an animal managed to make it to the suite corridor, there are no doors that lead directly out of the facility. Outside doors are locked and open only with the use of a key card. Again, if only one of the many control barriers would prevail, the animal would not be able to escape the building. 

Animal transportation has been eliminated to lessen the possibility of an infected animal escaping. The OHSU VGTI/NSI building was designed such that the movement of NHPs in and out of the ABSL-3 animal room will not occur. Moreover, when the NHP cages are changed, the cages are closed to prevent the NHPs from opening them. It is highly unlikely that a NHP could escape from the OHSU VGTI/NSI building to the outside environment. No NHPs have ever escaped to the outside environment from the OHSU VGTI/NSI building.

5.2.17 Cumulative Impacts

The CEQ regulations implementing NEPA define cumulative impacts to the environment as those effects resulting from the impact of the Proposed Action when combined with past, present, and future actions (40 CFR 1508.7). Thus, cumulative impacts are the sum of all direct and indirect impacts, both adverse and positive, that result from the incremental impacts of the action when added to other past, present, and reasonably foreseeable future actions regardless of source. Cumulative impacts may be accrued over time and/or impacts in conjunction with other pre-existing effects from other activities in the area (40 CFR 1508.25).

It is unlikely that significant cumulative impacts will result from implementation of the Proposed Action (Alternative I, conducting the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility). Activities qualitatively and quantitatively similar to the Proposed Action at OHSU VGTI have occurred on the OHSU West Campus for years with no evidence of adverse cumulative impacts to the environment. Contributions of the Proposed Action to the OHSU West Campus waste streams or resource utilization are negligible. The proposed research will be conducted in the existing OHSU VGTI Facility, and no construction or renovations are planned or anticipated. 

Under Alternative II (conduct the proposed USAMRMC-sponsored activities at another facility) or the No Action Alternative, (Alternative III, not conducting the proposed USAMRMC-sponsored activities) the negligible to minor cumulative impacts at and near the OHSU West Campus anticipated by the implementation of the Proposed Action would not occur. However, implementing Alternative II may result in more significant cumulative impacts at the selected site, depending on local conditions at that geographical location. 

5.3 Comparison of the Proposed Action With the Alternatives

As summarized in Table 5-1, no significant environmental impacts are anticipated with implementation of the Proposed Action. Possible negligible to minor impacts include: negligible impacts to terrestrial resources, negligible impacts to historical and cultural resources, negligible to minor impacts to stormwater management, negligible impacts to utility consumption and waste generation, negligible odors and noise, negligible impacts to air quality, and negligible to minor impacts to the health and safety of the workforce and the public. All of the potential impacts were deemed to be negligible to minor and mitigable, provided that CDC/NIH guidelines and the regulatory requirements detailed in Sections 2.4.1 and 2.10 are strictly adhered to during implementation of the Proposed Action at the OHSU VGTI Facility. Implementing any of the other alternatives would eliminate the negligible to minor impacts associated with implementation of the Proposed Action.
5.3.1 Alternative I – Conduct Proposed USAMRMC-Sponsored Activities at OHSU VGTI

Alternative I entails the activities necessary to conduct the currently proposed USAMRMC-sponsored vaccine development activities at the OHSU VGTI Facility in Hillsboro, Oregon. This alternative is preferred because of the suitability of facilities and expertise available at this facility. As noted above, all of the potential impacts were deemed to be negligible to minor and mitigable. 

5.3.2 Alternative II – Conduct Proposed USAMRMC-Sponsored Activities at Another Facility

Alternative II entails conducting the proposed USAMRMC-sponsored activities at another facility. The potential adverse environmental impacts of this alternative may be more severe than those of Alternative I, depending on local conditions at the selected site. This alternative is not the preferred alternative because it may require renovation of another facility or construction of a new facility, with potential adverse environmental impacts.

5.3.3 Alternative III - Not Conduct Proposed USAMRMC-Sponsored Activities

Alternative lll (No Action) entails not conducting the proposed USAMRMC-sponsored activities at all. Therefore, the potential environmental impacts of Alternative I or Alternative II would not occur with this alternative. This alternative is not preferred because of the need to maintain continuing efforts toward developing safe and effective vaccines against validated biological warfare threats. The USAMRMC-sponsored activities leading to the development and FDA licensure of biological defense vaccines implement U.S. policy and have been approved and funded by the U.S. Congress. Implementing this alternative would impair the national defense posture by disrupting efforts directed toward protecting U.S. forces from biological warfare threats.

Table 5‑1. Summary of Potential Environmental Impacts Related to Implementation of the Proposed Action at the OHSU VGTI Facility.

	Environmental Attribute
	Potential Environmental Impacts Related to Conduct Proposed USAMRMC-Sponsored Activities at OHSU-VGTI

	Land Use
	Negligible adverse land use impacts in the immediate area. The OHSU VGTI Facility will conform to projected land use patterns.

	Geology
	Negligible adverse geologic impacts.

	Soils
	Negligible adverse impacts to soils.

	Water Resources
	Negligible adverse surface water impacts. Negligible adverse groundwater impacts.

	Wetlands
	Negligible adverse impacts to wetlands.

	Plant and Animal Ecology
	Negligible adverse impact to plant and animal resources. No alteration of critical habitats.

	Air Quality
	Negligible adverse air quality impacts.

	Historic and Cultural Resources
	Negligible adverse impact to historic or cultural resources. 

	Socioeconomic Environment
	Minor positive socioeconomic impact.

	Noise
	Negligible noise impacts.

	Odors
	Minor impact from waste disposal operations in the vicinity of the OHSU VGTI Facility.

	Transportation
	Negligible adverse impacts to traffic in the vicinity.

	Energy Resources
	Negligible adverse impacts to energy resources.

	Environmental Justice
	No disproportionate adverse impacts to minority or low-income populations are anticipated.

	Public Opinion
	Potential minor adverse public opinion.

	Human Health and Safety
	Potential negligible to minor impacts to worker health and safety, Mitigated by adherence to safety standards (e.g., AR 385-69). Negligible adverse impacts to public health and safety.

	Cumulative Impacts
	Significant adverse cumulative impacts are not anticipated.
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6.0 CONCLUSIONS

The principal conclusions of this EA are as follows: (1) the conduct of the proposed USAMRMC-sponsored activities – Development of a Novel Vaccine Vector for Multiple CDC Category A Pathogens at OHSU VGTI (Alternative I, the preferred alternative) is not expected to result in significant adverse environmental impacts; (2) implementing the preferred alternative will likely result in important benefits to the U.S. by enhancing progress toward developing a novel vaccine vector for CDC Category A agents; (3) conducting the USAMRMC-sponsored activities at another facility (Alternative II) will likely result in similar negligible to minor environmental impacts at the selected site, depending on local environmental conditions at that geographic location; and (4) not conducting the proposed USAMRMC-sponsored activities (Alternative III, No Action) will eliminate the negligible to minor environmental impacts associated with conducting the research, but it will also eliminate potentially significant advances in national defense against potential biowarfare agents.

Laboratory work involving etiologic agents will be conducted at the OHSU VGTI Facility without significant environmental impact. The most severe potential effects associated with the proposed etiologic agent research are predicted to be negligible to minor, and mitigable. Potential risks to human health and the environment will continue to be mitigated by applying required standards, practices, and controls pertaining to the safe use and disposal of hazardous biological and chemical materials; the protection and conservation of natural resources; and the safe and ethical conduct of studies requiring animal studies.
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8.0 ACRONYMS AND ABBREVIATIONS

AAALAC
The Council on Accreditation for the Assessment and Accreditation of 



Laboratory Animal Care

ABSL

Animal Biosafety Level

AR

Army Regulation

AVMA

American Veterinary Medical Association

BDRP

Biological Defense Research Program

BMBL

Biosafety in Microbiological & Biomedical Laboratories

BSA

BSA Environmental Services, Inc.

BSC

Biological Safety Cabinet

BSL

Biosafety Level

CDC

Centers for Disease Control and Prevention

CEQ

Council on Environmental Quality

CERCLA
Comprehensive Environmental Response, Compensation, and Liability 



Act

CEV

Cell-associated envelop virus

CFR

Code of Federal Regulations

cfs

Cubic feet per second

CO

Carbon monoxide

CWA

Clean Water Act

DA 

Department of the Army

DCM

Division of Comparative Medicine

DEQ

Department of Environmental Quality

DNA

Deoxyribonucleic acid

DoD

Department of Defense

EA

Environmental Assessment

EDR

Environmental Data Resources

EEV

Extracellular envelop virus

EHRS

Environmental Health & Radiation Safety

(F

Degrees Fahrenheit

FDA

U.S. Food and Drug Administration

GWLA

Ground water limited area

HCMV

Human cytomegalovirus

HEPA

High-efficiency particulate air (filter)

IACUC

Institutional Animal Care and Use Committee

IBC

Institutional Biosafety Committee

ID

Infectious dose

IMV

Intracellular mature virus

MCE

Maximum Credible Event

ml

Milliliter

MPV

Monkeypox virus

NAAQS
National Ambient Air Quality Standards

NEPA

National Environmental Policy Act

NHP

Non-human primate

NIH

National Institutes of Health

NOx

Nitrogen oxides

NRCS

National Resources Conservation Service

NSI

Neurological Sciences Institute

O3

Ozone

OGI

Oregon Graduate Institute

OHSU

Oregon Health & Science University

ONPRC
Oregon National Primate Research Center

OSHA

Occupational Safety & Health Act

OWRD

Oregon Water Resources Department

%

Percent

PAPR

Powered Air Purifying Respirator

Pb

Lead

PM10

Particulate matter less than/equal to 10 microns in aerodynamic diameter

PPE

Personal Protective Equipment

rDNA

Recombinant DNA

RDTE

Research, development, test and evaluation

RhCMV
Rhesus cytomegalovirus

RM

Rhesus macaque
SDWA

Safe Drinking Water Act

SOP

Standard Operating Procedure

SO2

Sulfur Dioxide

TMDL

Total maximum daily load

Tri-Met

Tri-County Metropolitan Transportation System of Oregon

TVID

Tualatin Valley Irrigation District

USACE
U.S. Army Corps of Engineers

USC

U.S. Code

USDA

U.S. Department of Agriculture

USEPA
U.S. Environmental Protection Agency

USAMRMC
U.S. Army Medical Research and Materiel Command

USGS

United States Geological Survey

VGTI

Vaccine and Gene Therapy Institute

VV

Vaccinia virus
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APPENDIX A

Maximum Credible Event (MCE) Analyses for the BSL-3/ABSL-3 Facility
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I.   Introduction
The hazards associated with the use of biological organisms varies depending upon a number of factors. These factors include the type of infectious organisms, the objectives of the studies, the experimental approaches involved, etc. The Maximum Credible Event (MCE) analyses for individual research projects would have some variations related to the research purposes and particular project characteristics. Also, because each hazardous organism has unique physical and biological properties, the effect of a release after an MCE would vary as a function of the type of organism being considered and the circumstances surrounding the event. The MCE analyses for both the BSL-3 and ABSL-3 at the Oregon Health & Science University (OHSU) Vaccine and Gene Therapy Institute (VGTI)/Neurological Sciences Institute (NSI) Building areas are presented below. 

To calculate the actual release associated with such an event, several features about the room in which it occurred must also be known. The BSL-3 procedure room is 435 square feet in area with an average of 30.4 air changes per hour, while the ABSL-3 animal housing room is 242 square feet in area with an average of 33.9 air changes per hour. This information will be used to estimate the worst case aerosol concentration that could be released in the event of an MCE.

For both the laboratory and the animal housing areas, aerosols represent the primary potential pathway for infection. Therefore, during an MCE, the amount of hazardous organism released into the atmosphere via aerosolization must be considered. The amount of any organism aerosolized is dependent on the nature of the agent and the process producing the aerosol. Because both the BSL-3 and ABSL-3 spaces are maintained under negative pressure, all aerosolized material would be contained within the biological safety cabinet (BSC) and/or the room.  Additionally, the BSC and the room ventilation systems have independent High-efficiency particulate air (HEPA) filters to trap and remove aerosol particles from the air exhausted to the atmosphere. These HEPA filters would effectively mitigate a potential release of agent to the atmosphere.

II. Infectious Organisms
The MCE for containment areas must be considered in terms of physical containment of microorganisms. Thus studies of infectious disease organisms (such as pathogenic bacteria, rickettsia, and viruses) require, in accordance with established regulations and procedures, physical containment of these organisms in biocontainment suites for the protection of the workforce within the facility and the general population external to the facility. Both the physical features of the ABSL-3 and BSL-3 spaces and the training of staff working with Monkeypox Virus (MPV) adhere to the CDC/NIH guidelines and the Department of Army Pamphlet 385-69 for safe handling of this agent. 

III. Physical Containment
Biological containment areas are unique work environments that may pose unique risks to personnel working within that environment. Individuals working within the areas must be trained in how to handle various non-emergency and emergency situations. Many, or a few, individuals may be affected by a mishap depending upon the situation. Historically, a majority of these accidents have been related to mouth pipetting, use of needles and syringes, accidental aerosol generation from centrifugation procedures, cell disruption by sonication, and other laboratory procedures. Evolving biosafety practices and improved biocontainment equipment and facilities have greatly reduced risks to the workforce, but the individual accident or incident where, for example, an individual could inhale an aerosol or inadvertently ingest organisms is still an ever present risk.

IV. Monkeypox Virus 

MPV is a member of the orthopoxvirus group of viruses. This group of viruses also includes smallpox virus, vaccinia virus and cowpox virus. MPV causes a disease which is characterized by a fever and vesiculopustular rash. The symptoms of MPV are like those of smallpox, but usually they are milder. People infected will get a fever, headache, muscle aches, and backache. Their lymph nodes will swell and they will typically feel tired. Approximately one to three days after the fever starts, they will get a rash. This rash develops into raised bumps filled with fluid and often starts on the face and spreads. The bumps go through several stages before they get crusty, scab over, and fall off. After an incubation period of about twelve days, the illness begins and usually lasts for two to four weeks. 

MPV has been associated with human fatalities. In 1996, a MPV outbreak was associated with over 25 deaths in the Democratic Republic of Congo (formerly Zaire). A MPV isolate obtained from infected individuals during this outbreak was characterized and subsequently denoted human MPV, Zaire strain. Due to the pathogenic potential of the Zaire strain in humans, this strain will be selected for the proposed U.S. Army Medical Research and Materiel Command (USAMRMC) sponsored research project. 

MPV is a large DNA virus that replicates in the cytoplasm of infected cells. During replication, the virus produces three types of infectious virus particles; intracellular mature virus (IMV), extracellular envelop virus (EEV) and cell-associated envelop virus (CEV). Of the three, IMV is the most stable and is capable of being spread by aerosol. For this particular MCE, we will assume IMV are highly stable in aerosols and undergo a biological decay rate of about one percent per minute over a wide range of humidities (30 to 85% relative humidity) and temperatures (0 to 30SYMBOL 176 \f "Symbol" C). Because of its high level of stability IMV is considered extremely infectious in a small-particle aerosol. It is believed that as few as 100,000 particles can cause infection in humans via the pulmonary route. These properties (high concentration of virus particles, low rate of biological decay, medium infective dose for man) make IMV of MPV an ideal organism to use in MCE analyses. If the accident were not adequately contained or neutralized within the facility, a number of IMV particles sufficient to cause numerous infections could be released as an aerosol to the outside into the surrounding community.

V.   Description of the BSL-3 Laboratory
The BSL-3 laboratory procedure area at the OHSU VGTI Facility occupies 435 square feet in the biohazard containment suite. The equipment present in this room includes four (Class II, A/B3) 4 foot long biological safety cabinets, four standard size carbon dioxide incubators, two tabletop refrigerated centrifuges with aerosol free adapters, and a HEPA-filtered ultracentrifuge, a pass through autoclave, a hands free sink with an emergency eye wash, and a wall mounted fire extinguisher.

The entire suite is at negative air pressure relative to other areas of the OHSU VGTI/NSI building. This means the air pressure inside the laboratory is lower than the air pressure outside, and there is a net inward flow of air to the biohazard suite. Exhaust air is removed from the laboratory via a HEPA-filtered duct and discharges to the outside environment through an exhaust stack on the roof of the OHSU VGTI/NSI building. This ventilation system produces an average of 30.4 air changes per hour in the containment suite. The air handling system within the biocontainment facility is connected to emergency power and tested routinely. 

Laboratory drains in this area that lead to the sanitary sewer system are either plugged or filled with disinfectant. All liquids discharged directly into the sewer are decontaminated by autoclaving or exposure to disinfectant before disposal. All materials leaving the room are either appropriately contained or disinfected either chemically or by steam sterilization. 

Entry to the anteroom of the biohazard suite is through a locked door with electronic, computer-monitored card key access. Only individuals who have appropriate training and clearance from both the Laboratory Manager and the Biological Safety Officer are allowed to enter. Before proceeding from the anteroom through an interlocked set of cascading doors into the BSL-3 procedure room, personnel are required to don a Tyvek body covering, double gloves, N95 face mask (respiratory protection), head covering, eye protection and shoe covers over their street clothes. Should the protective equipment become contaminated, an emergency shower is located in the changing room within the suite. A pass-through autoclave is also available to decontaminate materials. In case of a spill, appropriate disinfectants are located within the suite as well as a telephone to notify others of the situation. Should the circumstances require outside assistance, the emergency response personnel have been trained in the hazards of the organism and will be escorted at all times by an authorized area representative.

VI. Description of ABSL-3 Animal Housing Area

The ABSL-3 animal housing area adjacent to the VGTI occupies approximately 242 square feet in the biohazard containment suite. The equipment present in each of these rooms includes a (Class II, A/B3) 4 foot long BSC, a sink with an emergency eyewash, a fire extinguisher, appropriate animal caging, and a pass through autoclave.

The entire suite is at negative air pressure to relative to other areas of the building. This means the air pressure inside the suite is lower than the air pressure outside, and there is a net inward flow of air to the biohazard containment suite. Exhaust air is removed from the area via a HEPA- filtered duct and discharges to the outside environment through an exhaust stack on the roof. This ventilation system produces an average of 33.9 air changes per hour in one procedure room and 24.9 air changes per hour in the other procedure room. These rooms comprise the two procedure rooms on either side of the suite. The air handling system within the biocontainment facility is connected to emergency power and tested routinely.

Laboratory drains in this area that lead to the sanitary sewer system are plugged. All liquids discharged directly into the sewer are decontaminated by autoclaving or exposure to disinfectant before disposal. All materials leaving the room are either appropriately contained or disinfected either chemically or by steam sterilization. 

Entry to the anteroom of the biohazard suite is through a locked door with electronic, computer-monitored card key access. Only individuals who have appropriate training and clearance from both the Department of Comparative Medicine and the Biological Safety Officer are allowed to enter. Before proceeding from the anteroom through the interlocked set of cascading doors into the procedure room, personnel are required to don a Tyvek body covering, double gloves, N95 face mask or powered air purifying respirator depending upon the task being performed, head covering, eye protection and shoe covers over their dedicated surgical scrubs. As an additional level of containment, infected animals will be housed in a “Bio-bubble” with directional airflow exhausting through a HEPA filter. Should the protective equipment become contaminated, an emergency shower is located in the changing room within the suite. 

In case of a spill, appropriate disinfectants are located within the suite as well as a communication device to notify others of the situation. A pass through autoclave is also available to decontaminate materials. Should the circumstances require outside assistance, the emergency response personnel have been trained in the hazards of the organism and will be escorted at all times by an authorized area representative.

VII. Description of a Hypothetical Accident in the BSL-3 or ABSL-3 Space
A laboratory worker is growing cultures of MPV (20 x 25 milliliter (mL) cultures in vented screw-capped, 150 cm2 Corning flasks) to be used for the preparation of purified virus for use in generating peptides for mass spectrometry analysis. While carrying five flasks from the incubator to the biological safety cabinet (in preparation of harvesting virus to begin preparing a purified stock), the worker accidentally hits all five flasks on the lip of the BSC and drops them. Inadvertently, the worker involved had forgotten to tighten the screw caps of these flasks, and 95% of the entire contents of all flasks, approximately 120 mL of culture at a concentration 1x109 plaque forming units (pfu) of virus/mL spill onto the individual and onto the floor. Based on an assumed human infectious dose (HID) of 105 pfu (100,000 particles), the spill represents a total of 1.2 x 106 HIDs (109 pfu/mL x 120 mL spilled /105 HID/pfu).

The technician shouts an oral alarm to a coworker (work is performed in pairs whenever possible), but before he/she can contain the spill, the co-worker rushes over to provide assistance in managing the spill. 

Although this accident is credible, it would not normally occur because laboratory personnel routinely tighten the screw caps of Corning culture flasks before transporting them between the incubator and the BSC. Furthermore, the screw capped vented plastic flasks are used for culture primarily to minimize the chance for breakage and spills. However, MCE analyses are based on the worst likely scenario of infectious aerosol and its potential impact on the laboratory workers and on the public outside the facilities.

A similar scenario is hypothesized for the ABSL-3. A laboratory worker is preparing to inject the animals with MPV from five flasks, as above, and drops the preparation onto the floor. 

The situation is unlikely in the animal housing area because strict SOPs are followed and samples are placed in several layers of containment.

VIII. Description of the Aerosol and its Fate

Percent aerosol recovery (aerosol efficiency) is based on the number of HIDs of MPV rendered airborne in the approximately 200-400 nanometer (nm) particle size range. This range represents the maximum infectivity for human beings, and is based in part on the size of the bronchial structure of the human respiratory tract. Percent aerosol recovery must be derived empirically, based on observed data and informed experience. Professional judgment suggests the most reasonable aerosol recovery from a spill event to be about 0.01%, with a range of 0.001% to 0.1%. 

The logic for the selection of these parameters is as follows: Liquid cultures are similar to Newtonian liquids such as water; such fluids aerosolize somewhat easier than more viscous solutions; aerosol recoveries with two-fluid nozzles (the most efficient aerosolizing device) have a maximum level of about ten percent under experimental conditions (1). The liquid culture used in this hypothetical scenario represents the first step in a purification procedure, and spillage is not an efficient aerosol generator. Even so, procedures which generate an aerosol are one of the most potentially hazardous operations in handling infectious organisms. However, in comparison to the two-fluid nozzle disseminator as a means of creating infectious aerosols, spillage is less efficient by several orders of magnitude. Thus, aerosolization efficiency would likely be much less, but we use 0.1% aerosolized as a conservative assumption (likely to result in an overestimate of risk). On that basis, 

(1.2 x 106 ID spilled) x (0.001) = 1,200 HID aerosolized. 

A calculation is also necessary to determine the volume of air of the room. Room volume will be expressed in Liters, because medical literature defines a person’s breathing rate in units of Liters of air per minute and infectious aerosol studies report organism concentrations in infectious doses per Liter. The calculations of room size and resultant aerosol concentration, assuming perfect air mixing, are summarized as follows: 

	
	BSL-3 procedure room 
	ABSL-3 animal housing room 

	Room Dimensions
	435 ft2 x 10 ft high ceiling
	242 ft2 x 9 ft high ceiling

	Room Volume
	4,350 ft3 =123,105 Liters
	2,178 ft3 = 61,637 Liters.

	Aerosol Concentration
	0.00975 HID/Liter
	0.0195 HID/Liter


The aerosol concentrations are rapidly diluted by the ventilation. The values listed above represent only the initial concentrations.    

IX. Maximum Number of Infectious Doses Presented by Exhaust Air
Aside from the danger of laboratory workers inside the biocontainment areas, which is discussed in the next section, the most serious consequence of an accident would be the release of a concentrated aerosol into the surrounding community. It is therefore necessary to calculate the maximum number of aerosol infectious doses represented to the community. 

The BSL-3 and ABSL-3 exhaust are each HEPA filtered, which would capture an estimated 99.97% of the aerosolized organisms. The remaining 0.03% x 1200 HID = 36 HID would be released to the atmosphere via the exhaust system. Calculations of the aerosol concentration at the exhaust are summarized as follows:

	
	BSL-3 procedure room 
	ABSL-3 animal housing room 

	Air change rate
	30.4 air changes/hour =

0.507 air changes/min
	33.9 air changes/hour =

0.565 air changes/min

	Exhaust air rate
	62,373 L/min
	34,825 L/min

	Aerosol concentration in the exhaust air stack
	0.0000029 HID/Liter
	0.0000058 HID/Liter


As in the preceding tabulation, the aerosol concentrations in the exhaust stack listed above are initial values, which will be rapidly diluted by the ventilation. Furthermore, upon emerging from the exhaust stack, the aerosol concentrations will be significantly diluted by mixing with atmospheric air. The exposure of an individual at ground-level would be negligible. 

X.   Impact of the Accident on Laboratory Workers

In the example above, the workers in the BSL-3 procedure room or ABSL-3 animal housing room are at the greatest risk of becoming infected with MPV. The 1,200 HID of MPV aerosolized by the spill quickly disperse throughout the room volume, and the ventilation, exchanging the room air approximately once every 2 minutes, will remove the aerosolized MPV particles from the room. However, for purposes of a worst-case scenario, it is assumed that the ventilation failed at the time of the accident, so the laboratory workers are exposed to the resultant aerosol concentration for an extended time. The calculated potential exposure of inhaling the aerosol at a normal breathing rate of 15 L/min and actual exposure for a laboratory worker wearing a fit-tested N95 respirator (capable of removing 95% of aerosol particles) as personnel protective equipment are as follows: 

	
	BSL-3 procedure room 
	ABSL-3 animal housing room 

	Aerosol concentration
	0.00975 HID/Liter
	0.0195 HID/Liter

	Potential exposure 
	0.146 HID/min
	0.292 HID/min

	Exposure using PPE
	0.0073 HID/min
	0.0146 HID/min


The individual who dropped the flasks, being at the site of the spill, will have a somewhat greater exposure than the values above. Assuming that the worker and the coworker who came to his/her assistance both exit the procedure room within about a minute after the spill, neither of them would have had a significant exposure.  

In accordance with SOPs, the exposed workers would report the accident to their supervisor, the laboratory manager, and the biological safety officer. They would then be medically evaluated and, if deemed necessary by the Occupational Health Physician, offered additional vaccine. All OHSU VGTI employees working in this area have recently been vaccinated against MPV. An Occupational Health Physician is available 24 hours a day 7 days a week to assist with accidents involving the BSL-3 and ABSL-3 areas. Since the exposed employees would receive immediate medical attention, the risk of disease transmission from them to other workers and people in the community is minimal.

A report of the mishap would be recorded. The spill event would be fully investigated and steps taken to reduce this potential for future accidents of that type.

XII. Conclusions

The BSL-3 and ABSL-3 facilities of the OHSU VGTI/NSI building are specifically designed for the containment of hazardous etiologic agents. All procedures involving MPV are performed under specific SOPs adhering to the CDC/NIH guidelines (2) as modified for the Department of the Army's Biological Defense Safety Program (3), thus the risks to the laboratory workers and general population associated with the proposed USAMRMC-sponsored MPV research projects at OHSU VGTI are minimal. 
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