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Abstract

We have created a Biohazard Management Plan that addresses possible risks from biohazards at
the Gallup Refinery’s Wastewater Treatment Plant (WWTP). We have assessed risks through

literature reviews, independent analyses, and review of our monitoring data. To manage the most

significant risks (in absolute terms the risks are low, but could have severe consequences), we
have created a system of engineering practices and controls, physical protective equipment, and
the use of specialized containers to temporarily store, and later transport and dispose any
infectious wastes that could enter our WWTP. We find that environmental risks from the
attraction of vectors (such as rodents or birds) to our biomaterials are minimized by virtue of the
Aggressive Biological Treatment we utilize to treat our wastewater. Through our plan, we are in
conformity with recommendations of the U.S. Environmental Protection Agency and the New
Mexico Environment Department, as well as requirements related to blood-borne pathogens and
other infectious materials required by the Occupational Safety and Health Administration.



Executive Summary

This “Biohazard Management Plan” addresses the potential biohazards present in the wastewater
treatment plant (WWTP) of the Gallup Refinery of Western Refining. To develop this Biohazard
Plan, we have first assessed risks from our WWTP’s biohazards. Our major findings are -

On-site risks from biohazards to workers at the refinery’s WWTP in terms of health
effects are a small but finite possibility — therefore, we have created a series of
management controls to minimize these risks, including the use of appropriate physical
protective equipment, an immunization program, and training. There are risks to WWTP
workers from sharps (such as needles, etc.) contaminated with infectious wastes. As the
consequences could be severe, we plan to keep on-site specially designed containers for
infectious wastes and utilize existing programs of the State of New Mexico for disposal
of sharps or other authorized infectious waste handlers. (Risks to any inadvertent intruder
are estimated far lesser than the risks to on-site workers and risks to inadvertent intruders
are found to not be of any appreciable concern.)

Risks from airborne bioaerosols are shown to be the only route for risks from off-site
exposures. Levels of bioaerosols from WWTPs are known to drop off to background after
about 300 m. The nearest permanent residents are located 3000 m away. Other population
centers are the Pilot Travel Center, and the Interstate-40 corridor which have workers and
transient visitors. Both of these transient population centers are greater than 600 m away.
As the distances to population centers are much greater than 300 m, we do not anticipate
any risks from bioaerosols to these residents and transient visitors.

Environmental risks are minimized by making our wastewater and sludge unattractive to
vectors (such as rodents or birds).

Based on these assessments of risks and identification of risks that need to be minimized, we
have created a detailed plan to manage risks and control exposures. Our plan conforms to the
operational requirements mandated by the State of New Mexico’s Solid Waste Regulations
regarding infectious wastes that require the creation of a management plan for all WWTPs that
might handle infectious wastes (regardless of quantity).

We have created a management plan with engineering practices and controls as well as physical
protective equipment to manage and control likely biohazards at the Gallup Refinery. We offer
an immunization program for employees who work with wastewater, and have coupled this with
enhanced training, ongoing medical evaluations, and record-keeping. We will continually update
this plan as needed. The persons responsible for the implementation and oversight of this plan

are:

Refinery Manager

Mark Turri

Operations Manager — Off-sites (oversees the WWTP)

Joel Quinones



Health and Safety Manager
e Frank Deller
Environmental Manager
e EdRiege
Training Coordinator — Off-sites
e Kelly Sanchez
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o pathological wastes, including human or animal tissues, organs and body parts,
removed during surgery, autopsy or biopsy;

o disposable equipment, instruments, utensils, and other disposable materials which
require special precautions because of contamination by highly contagious
diseases;

o human blood and blood products, including waste blood, blood serum, and
plasma;

o used sharps, including used hypodermic needles, syringes, scalpel blades, Pasteur
pipettes and broken glass; and

o contaminated animal carcasses, body parts and bedding, especially those
intentionally exposed to pathogens in research, in the production of biologicals or
the "in vivo" testing of pharmaceuticals;”

The NMED regulations regarding infectious waste apply, without regard to the quantity of
infectious waste produced, to all infectious waste storage, treatment, and disposal facilities.

The U.S. Environmental Protection Agency (EPA) has a broader definition of biohazards than
OSHA, the CDC, and that adopted by the NMED. The EPA includes environmental risks in its
assessment of biohazards. The EPA has created the Biohazard Assessment Research Branch
(BARB) of the Microbiological & Chemical Exposure Assessment Research Division, National
Exposure Research Laboratory that operates within the Office of Research and Development.
“The Branch conceives, plans organizes, and conducts research that is designed to identify
measure and characterize microbial pathogens that are transmitted through water, soil, and air....
The primary emphasis within this mission is the development and evaluation of practical and
economical technology that will permit rapid, sensitive, and specific biohazard assessment of the
environment with emphasis on risk to human health. Determining the occurrence, distribution,
transport, and fate of human pathogenic microbes through the implementation and propagation
of analytical procedures permits the Branch to establish data bases that can link environmental
exposure of populations to microbial diseases.™

Along with the direct risks to human health from exposure, the EPA is concerned with risks from
vectors (such as rodents) that could be attracted to a wastewater treatment system’s sludge and
other biomaterials.” Such vectors could subsequently spread any potential biohazards present in
the biomaterials emanating from the WWTP. The EPA is also concerned with the risks posed by
the cross-species transfer of human pathogens and thus impacts to animal species other than
human.

Most facilities that routinely generate and handle biohazards develop their own definitions of the
term biohazard (usually combining the OSHA/CDC and the EPA approaches). For example. the
University of Illinois at Urbana-Champaign defines the term biohazard to include “agents
presenting a risk or potential risk to the well-being of man or animals, either directly through



infection or indirectly through disruption of the environment.”® We adopt this definition in our

Biohazard Plan, and consider both infectious and environmental risks in assessing risks from
biohazards.

1.2 Brief Description of the Gallup Refinery’s Wastewater Treatment Plant and Associated
Biohazards

The Gallup Refinery is a crude oil refinery with an approximate refining capacity of 23,000
barrels per day. Various process units are operated at the facility, including crude distillation,
reforming, fluidized catalytic cracking, alkylation, isomerization, sulfur recovery, merox treater,
and hydrotreating. Current and past operations have produced gasoline, diesel fuels, jet fuels,
kerosene, propane, butane, and residual fuel.

The refinery generates approximately 100-200 gallons per minute (gpm) of industrial
wastewater, or approximately 144,000 — 288,000 gallons per day (gpd). It is important to note
that some streams of the refinery’s wastewater have often undergone a variety of industrial
operations in process units that are hostile to biological growth, such as high temperatures, rapid
changes in pH, etc. However, we do not discount the fact that biomaterials may be present in the
industrial wastewater.

To the refinery’s industrial wastewater is added the sanitary effluent of the Pilot Travel Center
which is at a flow rate of the order of 20-40 gpm, or 28,800 — 57,600 gpd. The Pilot Travel
Center is not connected to a hospital or a clinic and so does not routinely generate hospital-
related wastes and materials such as sharps. A new lift-station with a filter screen is being
constructed to bring this sanitary effluent to the Gallup Refinery’s WWTP. The filter screen has
an automated system for removing sludge particles that are cleaned off through a rotary system
and placed into a bag and drum for subsequent disposal. As this location has the highest
probability of having sharps present, special care will be taken to train our WWTP workers in the
handling of such sharps and in providing them adequate protection. (This issue is discussed in
more detail in Chapter 3.)

The combined streams of the industrial wastewater and the Pilot Travel Center’s sanitary
effluents are treated in a series of two aeration lagoons where they undergo Aggressive
Biological Treatment through the action of five aerators that operate continuously. The treated
wastewater then enters a series of evaporation ponds. Wastewater from a Reverse Osmosis unit
at a flow rate of approximately 60 gpm enters into the second pond. This wastewater from the
Reverse Osmosis unit does not contain sanitary effluents, further diluting the sanitary effluents
that have come from the Pilot Travel center into the WWTP.

Raw sewage and WWTPs can contain a variety of disease organisms including bacteria, viruses,
fungus, worms and protozoa. Table 1 lists some of the organisms that may be found in
wastewater containing raw sewage and the symptoms caused by exposure to these organisms.’
This is an illustrative list — it is not a complete list of all pathogenic organisms that might be
contained in sewage. Although only about sixteen percent of the Gallup Refinery’s wastewater
stream contains sanitary effluents, organisms present in raw sewage are likely present in the
Gallup Refinery’s WWTP.



Table 1: Organisms that May Be Found in WWTPs or Sewage (illustrative list — not

complete)

Organism

Bacteria
Salmonella

Tetanus (lockjaw)
Shigella
Leptospirosis

(Weil’s Disease)
E. coli

Viruses
Hepatitis A

Hepatitis B
Hepatitis C

HIV

Parasites
Entameoeba
histolytica
(amebiasis)
Giardia lamblia

Signs & Symptoms

Nausea, headache, diarrhea and vomiting; almost
always with a fever.

Muscular stiffness in jaw, neck. Sweating, fever,
difficultly swallowing.

Cramps, diarrhea, fever, bloody stool, nausea,
vomiting.

Intestinal problems, liver and kidney disease,
jaundice.

Diarrhea, vomiting, little or no fever, blood often
seen in stool.

Fever, abdominal pain, nausea, jaundice, dark-
colored urine.

Nausea, vomiting, loss of appetite, jaundice, joint
pain.

Develops slowly, loss of appetite, stomach pain,
nausea and vomiting. Jaundice is less common.
Destroys immune system, prone to opportunistic
infections.

Average
Latency Period
6 to 72 hours

8 days

1 to 3 days

4 to 10 days
Approximately 3

days

Approximately
30 days

60 to 90 days
6 to 9 weeks

1 to 2 years

Mild nausea, loose stool, abdominal tenderness. In 14 to 28 days

severe cases can spread throughout the body and
attack other organs, especially the liver.

Cramps, weight loss, loose/greasy stool, bloating.
Fever is rare.

The major routes of exposure to such organisms are —

Oral, primarily from hand-to-mouth contact
Skin absorption (unlikely unless the skin has been damaged by cuts, etc.)
Inhalation of bioaerosols (i.e. aerosols containing microorganisms)

Mucous membranes (such as in the eyes or nose)
Parenteral, that is piercing of the skin or mucous membranes by sharps, etc.



1.3 Scope of this Biohazard Plan
In this Biohazard Plan, to assess risks from the WWTP’s biohazards our approach is as follows:

e We assess on-site risks from biohazards to workers at the refinery’s WWTP, as well as to
an inadvertent intruder

e We assess off-site risks to nearby residents
e We assess environmental risks

Based on these assessments we then present a detailed plan to manage these risks and control
eXposures.

Our plan conforms to the operational requirements mandated by the State of New Mexico’s Solid
Waste Regulations regarding infectious wastes that require the creation of a management plan
for all WWTPs that might handle infectious wastes (regardless of quantity).



Chapter 2
2.0 Assessment of Biohazards
2.1 On-site Exposures - Workers and an Inadvertent Intruder

Numerous detailed studies have considered the risks from biohazards to WWTP workers and
have not found higher infection rates for sewage workers compared to similar populations of
workers not exposed to sewage. Our WWTP workers will be dealing with lesser and more dilute
quantities of sewage than those in large municipal WWTPs. Therefore, we expect that the health
effects of dealing with sewage will be even lesser for the WWTP workers of the Gallup
Refinery.

A detailed review of a large number of health studies of WWTP workers is available in a paper
by R.J. McCunney (published in the American Journal of Industrial Medicine) that surveys the
literature on health effects of working at sewage plants and provides guidelines for medical
surveillance.® One of the studies described in this paper over one year found no difference in the
rates of parasitic organism infections between 125 sewage workers and 125 highway workers.
Another study involving 150 wastewater treatment workers found no cases of polio,
salmonellosis, leptospirosis, shigellosis, typhoid fever, hepatitis A, giardiasis or amoebiasis.’

Although the above-referenced studies have considered health risks to workers at WWTPs, other
studies have measured the air concentrations of bioaerosols at WWTPs and compared these with
standards for occupational exposures. At WWTPs, the air concentrations of bioaerosols are
generally highest at locations such as incoming wastewater inlets, aeration lagoons, and sludge
treatment areas.'® At a city of 160,000 people in Poland, samples were collected at nine critical
locations within the sewage plant and three at different locations in the city.'' At this sewage
treatment plant, the study found the concentrations of total mesophilic bacteria (both Gram-
positive and Gram-negative) were within a range of 2.4-70.7 x 107 colony forming units
(cfu)/m3. Altogether, 20 potentially pathogenic species or genera of bacteria and fungi were
identified in the air samples taken in the examined plant. The values of the respirable fraction of
airborne microflora varied within a fairly wide range and were between 24.1-100%. The
concentrations of airborne endotoxin were in the range of 0.104-5.2 ng/m3. The conclusions of
this study, which are representative of those determined by other similar studies, are that the
concentrations of microorganisms and endotoxin in the examined municipal sewage treatment
plant were low and did not exceed occupational exposure limit values. No treatment units were
within enclosed spaces at this WWTP. The refinery’s WWTP also does not have any enclosed
areas in which treatment units are located. We believe the conclusions of this study are
applicable to the Gallup Refinery’s WWTP.

It should be noted that the Pilot Travel Center’s sanitary effluents are not as concentrated in bio-
solids as is generally the case for WWTPs that handle municipal wastewater. For example, we
have found that the levels of Volatile Suspended Solids in the Pilot Travel Center’s effluent are
of the order of 75 ppm'?; as compared to levels generally accepted to be typical of domestic
sewage which are of the order of 240 ppm."* Therefore, our WWTP workers will be at less risk



than workers in a municipal WWTP - the Pilot Travel Center effluent is less concentrated to
begin with and further diluted by non-sewage containing wastewater.

2.1.1 Assessment of Risks to Workers from Hazardous Health-care Waste

The Pilot Travel Center does not have a connection to a health facility or a clinic. However, there
is a possibility of customers disposing off hazardous health-related wastes (as well as other
wastes of a similar nature, such as needles contaminated with human blood from intravenous
drug users). Therefore, we evaluate in this section the risks that could result from exposure to
such wastes at the Gallup Refinery’s WWTP.

In a survey of occupational exposure of waste industry workers in Washington State, W.L.
Turnberg and F. Frost found that about 6 percent of these workers had suffered an injury from a
needle.'” A larger percentage had been exposed to human blood.

The U.S. Agency for Toxic Substance and Disease Registry (ATSDR) of the U.S. Public Health
Service and the U.S. EPA have reported to the U.S. Congress on the risks of injury from sharps,
and the risks of contracting a viral infection from such injury.'” Table 2 presents these data for
waste workers.

Table 2: Viral Hepatitis B Infections Caused by Occupational Injuries from Sharps

Category of worker Annual Number of People = Annual Number of HBV
Injured by Sharps (ATSDR) Infections Caused by Sharps
(EPA)
Waste workers (outside 500-7300 (mean = 3900) 1-15 (mean = 8)
hospitals)

As reported by the EPA and the ATSDR, the risk to contract a viral infection for waste workers
who deal with hospital wastes and receive an injury from a sharp has a low probability. Not all
waste workers receive cuts from sharps. Therefore, the actual risk for any worker, not just those
who receive a cut, will be lower. This estimate includes all waste workers, and not just those at a
wastewater treatment plant. It is likely that sanitation workers that first pick up solid wastes and
then handle the sharps, etc., will be at greater risk than workers at a wastewater treatment plant.
For WWTP workers, the risks from sharps will be even lesser. Considering that the Pilot Travel
Center is not connected to a hospital or clinic and generates even lesser quantities of health-
related wastes than the facilities considered by the EPA and the ATSDR, we believe the risks to
the refinery’s WWTP workers will be even lesser.

Although the probability that a sharp reaches the Gallup Refinery’s WWTP and ultimately
affects a worker is small, it is not negligible, and potentially with high consequences. Therefore,
we address this possibility as a part of our biohazard controls plan, through training,



immunizations, appropriate personal protective equipment, and appropriate packaging, storage,
transport, and disposal requirements (discussed in Chapter 3).

2.1.2 Risks to an Inadvertent Intruder

The refinery boundary is fenced, marked in key locations with warning signs, and its WWTP is
staffed 24-hours. As we have seen in our evaluation of risks to workers, the maximum
biohazards are present in the most active sections of the WWTP. It is these sections that are the
most closely monitored. Therefore, we expect that an inadvertent intruder could spend
undetected only a fraction of the time that a WWTP worker will be at the site, as the intrusion
would be readily discovered by on-site workers. As the risks to a worker are small, the risks to an
inadvertent intruder will be even smaller.

2.2 Exposure Risks to Off-site Residents

It is important to note that no groundwater contamination from the WWTP has ever left the
refinery’s boundary and an extensive series of monitoring wells exists around the WWTP and at
the perimeter of the facility. Quarterly, bi-annual and annual monitoring occurs at and around the
WWTP, and reports are regularly submitted to the OCD, as well as the New Mexico
Environment Department. Therefore, we believe the only route for exposure of off-site residents
is via the airborne release of bioaerosols.

In a detailed study'® of the effects of bioaerosols on residents near a large scale composting
facility, doctors collected 356 questionnaires from nearby residents. Self-reported health
complaints, doctors’ diagnoses, and residential odor annoyance were assessed. Simultaneously,
microbiological pollution was measured in residential outdoor air. The results established that
concentrations of > 10° colony forming units of thermophilic actinomycetes, molds, and total
bacteria/ m*> were measured 200 m from the site, dropping to near background concentrations
within 300 m. Reports of irritative airway complaints were associated with residency in the
highest bioaerosol exposure, 150-200 m, dropping off > 400-500 m from the site.

At the Gallup Refinery, the nearest permanent off-site residents are at a distance of
approximately 3000 m. Transient population centers are somewhat closer, and at about 600 m.
Therefore, no effects from any releases of bioaerosols can be expected. This conclusion is
irrespective of wind direction, as studies have found that all effects drop off to background levels
within 300 m. As the nearest off-site residents are a distance greater than ten times this level, we
have confidence that no off-site effects from bioaerosols are probable.

2.3 Environmental Risks

The EPA has created regulations that govern the application of sewage sludge on land and that
deal with the issue of the environmental effects of pathogens in sewage sludge. These regulations
are in 40 CFR Part 503. In the case of the Gallup Refinery, all sludge is disposed off either at a
landfill or (if containing hydrocarbons) sent for reprocessing at a refinery — this is in accordance
with all applicable rules and regulations. None of our sludge is applied to land in a manner that
makes it accessible to enter the open environment. Although not directly applicable to the case of

10



the Gallup Refinery, as we do not apply sewage sludge to land outside our boundary, the Part
503 regulations provide some guidance on the environmental risks posed by our WWTP and its
associated evaporation ponds. Key provisions of the EPA’s Part 503 regulations to minimize
risks to the environment are to treat pathogens in sewage sludge by specified methods, and to
treat the sewage in a manner that makes it unattractive to vectors (such as rodents, birds, etc.).
Such vectors could spread the sludge further into the open environment.

To make sewage sludge less attractive to vectors, the EPA recommends that all volatile solids be
reduced to less than 38% of the incoming stream. At the Gallup Refinery, to meet requirements
of reducing benzene in our wastewater as well as treating other hydrocarbons and preventing oil
from reaching our evaporation ponds, we aggressively treat our wastewater in two aeration
lagoons using five aerators, and then subsequently treat the wastewater through a series of
evaporation ponds. We aerate our lagoons vigorously with a residency time of approximately 2-4
days, and with an estimated 114 HP per Mgal of wastewater treated. We are confident that
through this process we reduce our volatile solids by a factor far greater than 38%, which is the
reduction factor recommended by the EPA.

After aeration, our biological treatment continues through a series of evaporation ponds, with no
wastewater or sludge leaving our boundaries to enter the open environment. Another indication
of how effectively the entire system treats the sewage component in our wastewater is the
reduction in the levels of E. Coliform bacteria that we find in our evaporation ponds. Table 3
describes the levels of E. Coliform bacteria in our system ponds. There are a series of
approximately 12 ponds, with some ponds in parallel. After treatment in six ponds, levels of E.
Coliform bacteria fall from a starting level of >60,000 cfu/100 ml to below detection limits.

Table 3: Reductions in Levels of E. Coliform Bacteria in Our Ponds

Evaporation Pond 1 Evaporation Pond 3 Evaporation Pond 7

>60,000 cfu/100ml > 6000 cfu/100 ml Non-detect

Although it may be possible that some birds may find untreated water located in our aeration
lagoons and early ponds of interest and could act as vectors of pathogens, we only notice birds
attracted to the later ponds in our series. At these ponds, the levels of bacteria have fallen to
extremely low levels as is evidenced by the low levels of E.Coliform bacteria that we have
measured. There are daily, weekly, and monthly checks of our pond dikes, water levels, etc., by
various personnel, and we have never noticed any large animal activity at our ponds. We believe
this lack of activity shows the unattractiveness of any biosolids that may be present in our ponds.
The environmental risks we believe are in conformity with the guidelines established by the
EPA, which are developed for the entirely open application of sewage materials such as in
forests and farm fields. Even though our materials are within our boundaries, we believe we still
meet these requirements of the EPA for open environment application.
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Chapter 3

3.0 Biohazard Management Plan

The New Mexico Solid Waste regulations require that, regardless of the quantity of infectious
waste dealt with, all infectious waste treatment, storage and disposal facilities shall comply with
the following operational requirement to create a management plan:

e “Every person who generates, transports, stores, treats, or disposes of infectious waste
shall prepare and maintain on file a management plan for the waste that identifies the
type of waste the person generates or handles, the segregation, packaging, labeling,
collection, storage, and transportation procedures to be implemented, the treatment or
disposal methods that will be used, the transporter and disposal facility that will be used,
and the person responsible for the management of the infectious waste.”

The management plan we present in this document addresses all of these operational
requirements.

We also present our engineering practices and controls, and our existing training, record-
keeping, medical evaluations, immunizations, and personal protective equipment policies.

3.1 Infectious Wastes — Especially Sharps

Of particular concern at the Gallup Refinery’s WWTP is the possibility that health-care related
wastes or infectious waste (such as sharps) may enter the WWTP through the Pilot Travel
Center’s sanitary effluents. Of these infectious wastes, special care will need to be given to
sharps that may have to be handled, segregated, packaged, labeled, and transported for proper
disposal.

If any sharps are found by our WWTP Operators (or other personnel) we will ensure that —

e Sharps shall be contained for storage, transportation, treatment, and disposal in leak-
proof, rigid, puncture-resistant containers which are manufactured for the purpose of
sharps containment and are taped closed or tightly lidded to preclude loss of contents.
(Figure 3 depicts a picture of such a container for sharps.)All bags used for containment
purposes will be red or orange and clearly identified as specified in 29 CFR 1910.145(f)
(4). Rigid containers will be conspicuously labeled as holding infectious waste.
Disposable rigid containers will meet or exceed the standards for a classified strength of
at least 200-pound mullen test. At any given time, we will ensure that we have available
containers with our WWTP Operators.

e No other waste will be placed in the same container as regulated infectious waste

¢ Rigid infectious waste containers will not be reused

e Temporary storage and containment areas shall protect infectious waste from the
elements, be ventilated to the outdoors, be only accessible to authorized persons, and be
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