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Purpose: The purpose of this afternoon’s lecture is to provide you with some fundamental guidance for the anticipation and control of environmental challenges associated with natural or man-made disasters.  The information contained  herein will not attempt to systematically characterize the health hazards resulting from catastrophes, but rather, provide specific advice about the public health services you should reasonably be expected to perform (or understand), in the event you are requested or volunteer for disaster-related public health work.  

Objectives:

At the termination of the lecture, each student should be able to:

·
Describe common procedures public health professionals utilize to minimize environmentally-related hazards common in the aftermath of natural or man-made disasters.

·
Possess greater appreciation for the contributions of environmental health professionals in disaster preparations and response.
I. Background
Natural Disasters may or may not be more frequent than they were earlier in recorded history. However, urban migration has resulted in substantially higher concentrations of individuals in cities than in prior years.  The presence of intense human population concentrations may exacerbate health-related trouble after a disaster. All of the advice provided in this lecture is considered “best practice” which may or may not be achievable in any particular instance.  

Assumption: This presentation assumes planning and implementation is being conducted within the framework of a disaster emergency management committee. Within that context, there should ideally be some type of environmental health subcommittee which is chartered to prepare for the sanitation aspects of the disaster. To the degree feasible, environment, health, and safety (EHS) components should fit “seamlessly” with other critical disaster response activities (e.g., epidemiology, health systems, recovery, & hazard mitigation) and primary and support government and non-governmental organizations, including standardized emergency management systems.

Environmental health and safety disaster response management systems should be integrated within the entire response protocol. That is, water, food, sewage, solid waste, housing/mass care shelters, vector control, hazardous materials, medical wastes and radiological incident responses should be, to the degree feasible, implemented in harmony with other facets of a response effort.  Understanding the incident command system (or equivalent) is paramount to a successful response effort.

II. Drinking Water
Primary Priority - Assessment & Distribution
1) Arrange and coordinate distribution of temporary water supply or precautionary treatment of current water supply.

2) Damage Assessment: Contact Water Purveyors to assess damage

3) Verify lab ability to conduct sample analysis (bacteriological & chlorine residual)

4) Use coli-alert if available (quick turn-around)

5) Assist purveyors to assess damage

Public Notification
1) Notify service population about water condition

2)  Notify service population about availability and location of emergency sources

3) Notify service population about the need to ration 

4) Technical information about storage and disinfection

Secondary Priority - System Repair
1) Assist in restoration or replacement activities; provide advice or assistance in disinfection

Emergency Water Issues
Drinking and Cooking: 4 liters/day

Personal Hygiene - 4 liters/day

Laundry and Dishwashing - 8 liters/day

Common Emergency Sources: 

household water heater: 30-60 gallons

toilet reserve tanks 

melted ice cubes

juice from canned foods

swimming pool water (last resort)

Disinfection
The purpose of disinfection is to destroy potentially pathogenic organisms.

Many disinfection methods exist. These include water treatment with chlorine, bromine, iodine, ozone, etc.

Boil water vigorously for 3 - 5 minutes; add one minute for each 1000 feet above sea level.

Chlorination
For clear water, add 2 drops chlorox/liter, contact time 30 minutes

For cloudy water, add 4 drops chlorox/liter, contact time 30 minutes

Water Storage
Plastic, opaque containers, with tight fitting screw-on caps

Shelf life varies; up to one year for self chlorinated water; several months for bottled water

Well Disinfection
Flooded or recently repaired wells must be disinfected

1) Pump well until turbidity disappears

2) Stop Pump

3) Add Chlorine until residual chlorine level is 50 ppm (many tests available)

4) Allow well to stand for 30 minutes

5) Pump water to the furthest end-point (check chlorine concentration to document)

6) Let stand for 24 hours

7) Pump water until chlorine odor is absent

Standard tables exist for quantity of chlorine to use to achieve well concentration of 50 ppm. This amount to be used is a function of well casing diameter and water depth (hence volume).  In case these are not known, 1 pound of 65% chlorine (such as High Test Hypochlorite), or one gallon of Chlorox (5.25% chlorine) should do the trick.

Municipal or Large Water Systems
These systems should be evaluated and maintained by experts.

	Product
	Packaged as
	Percent Chlorine

	Chlorox Bleach
	liquid
	5.25%

	Sodium hypochlorite (swimming pool chlorine)
	liquid
	12%

	Calcium Hypochlorite (HTH)
	granular powder
	25%

	Chloride of Lime
	powder
	25%

	Chlorine Gas 
	compressed gas
	100%


Table 1. Chlorine Disinfection Fun Facts

III. Food Quality
Primary Priority - Provide Consultation

1) Act in a consultative capacity to hospitals and shelters

2) Provide information regarding protection of perishable foods and provide advice on sorting and disposal of potentially contaminated foods.

Secondary Priority 

Ensure proper disposal of contaminated foods and possibly assessing condition of foods at commercial facilities.

Mass Feeding Center Guidance
1. Attempt to validate the quality of food and water.

2. Provide hand washing facilities at toilets.

3. Prepare only enough food which can be used immediately.

4. Cool all perishable foods rapidly. Use shallow pots and pans to divide hot foods.

5. Observe Temperature Controls (>140 degrees F, <45 degrees F)

6. Minimize hand contact with food.

7. Where feasible, use single service utensils.

8. Avoid contact between raw and ready-to-eat foods.

Mass Feeding Center Food Sanitation Advice
1. Four separate sinks or staging areas should be employed:

·
one for hand-washing

·
one for washing food preparation utensils

·
one for sanitizing utensils

·
one for preparing foods

2. For sanitizing, use two teaspoons of chlorine bleach per gallon (100 ppm)

3. For food handlers, provide a brief training session which emphasizes good sanitary practices

4. Foods should be stored off the ground in insect-proof containers

5. Supervise food preparation and serving:

·
avoid self-service whenever possible

·
use single-use utensils when possible

6. Properly Wash, Rinse, and Sanitize utensils

·
pre-scrape

·
detergent wash

·
rinse

·
sanitize w/ 100 ppm chlorine

Finally, provide adequate supplies of dishwashing detergent, hand-washing soap (or equivalent), paper towels, and liquid household bleach for sanitizing at all mass feeding areas.

Commercial Facilities

Salvage activities at commercial facilities involved in flooding, chemical exposure, or similar contamination should involve individuals specifically trained in this area.  There will varying protocols depending on whether foods are canned, glass packaged, sealed metal or wood barrels, sealed foil or cellophane containers, multi-layer paper bags, raw fruits or tubers, etc.

If food is present in refrigerators or freezers, avoid opening and closing the doors because this will enhance the rate of cooling loss.

IV. Liquid Waste /Sewage
Primary Priority
Assist in the assessment of public sewer systems, if they exist.

If sewer systems have been compromised, assist in coordinating toilet facilities to hospitals, emergency care facilities, refugee shelters, emergency command posts and local government facilities. This can be achieved through the following:

a) Use chemical or alternative toilets (box type pit latrines, pail latrines, pit privies, etc.) Be certain not to place them within 100 feet of lakes, springs, streams, or wells.

b) Assist in disposal of household toilet wastes. (Double-bagged plastic, if possible)

c) Advise and direct the diversion of overflowing sewage. Move the sewage away from habitation and domestic water supplies. This activity poses potential exposures of biological origin (cholera, hepatitis, etc.) to personnel; therefore extreme caution should be exercised.

Secondary Priority

If there is a delay in the resumption of sewage services, then the instruction on the construction emergency toilet facilities should be provided.

Disinfection of contaminated housing (this is a big problem as witnessed in recent flooding in Katrina/Rita)

Assess damage to drinking water wells due to contamination from sewage contaminated water.
V. Solid Waste Disposal
First, understand the environmental health-jargon.

Refuse: all wastes except liquid carried wastes discharged to sewers

Garbage: wastes which will decay or spoil (including dead animals)

Rubbish: wastes which will not decay or spoil.

Combustible Rubbish: Rubbish which will burn

Noncombustible Rubbish: Rubbish which will not burn

Leachate: liquid derived from decomposed garbage and/or water that has been in contact with garbage.

Primary Priority
Assess normal refuse collection/disposal sites

If normal collection is not available:

1) Establish temporary disposal system

2) Issue instructions for waste disposal

3) Separate rubbish from garbage

4) Where possible, bag garbage - remove from medical, housing, and food service areas

5) Where feasible, assign individuals to remove garbage daily - provide appropriate safety equipment such as heavy boots, gloves, nuisance dust masks, etc.

6) Rubbish should be routinely disposed of, but is less of a priority than garbage

7) Avoid open dumping of garbage

On-site Burial
Select a burial site at least 100 feet away from water sources, where digging is not difficult.

Dig a trench 6 feet deep, 12 feet wide and 20 feet long. (A trench this large should handle 8,000 person days of garbage)

Place garbage in trench, compact it if possible, cover with 6 inches of soil. When trench is filled within one foot of service, completely fill with soil, and then build a dirt mound on top. (This will help divert rain-water).

Medical Waste should be handled separately.

Secondary Priority
Establishment of Residential Disposal System

1. Dispose of garbage in plastic or some type of sealed container.

2. Garbage should be buried daily (Flies have short breeding cycles)

3. Residents should create a 3 foot by 3 foot hole, bury garbage, then cover with 3 inches of soil.

Demolition Waste
This is a major challenge as large quantities of waste are generated by disasters. This includes carpets, furnishings, etc.  Some basic advice includes:

·
Try and keep demolition sites wet or moist to reduce dust and possible exposures to asbestos containing dust.

·
If possible, attempt to provide demolition workers with gloves, nuisance dust masks, and heavy soled shoes.

·
Control demolition wastes so it does not create a secondary hazard. (nail punctures, rodent or pest harborage, falling debris, etc.)

VI. Emergency Housing
The idea is to get everyone back home as soon as possible. 

Primary Priority
1. Determine the location, capacity, and condition of all significant or strategic emergency mass shelters. EHS professionals are often requested to conduct safety and habitability inspections.

2. Contact, inspect, and advise each emergency shelter on the issues of:

·
potable water

·
sewage disposal

·
food handling

·
general sanitation and vector control

·
solid and infectious waste disposal

Secondary Priority


Provide Status Reports to Public Information Officer

Advise decision-makers on adequacy of shelter and public health issues

Provide housing sanitation guidance and oversight in disaster aftermath

Emergency Shelter Information
Some basic advice:

·
Provide at least two means of egress

·
If using a permanent structure (such as gymnasium), maximize space utilization

·
Shelters should ideally have cots/blankets

·
Housing Center should have 4-5 gallons/person/day water

·
Feeding Center should have 4-5 gpd water

·
First Aid Station: 10-15 gpd water

Toilets 
one toilet for every 10-20 females

one toilet/urinal for every 25-50 males

Space/Ventilation/Light
· 30 square feet per person

· 40-50 cubic feet per person

· beds - 3 feet apart

· beds arranged alternately head to toe to reduce spread of communicable disease

· provide for adequate solid waste disposal

· emergency equipment: fire extinguishing plans

· health supervision (one full-time medical professional trained in Red Cross principles)

Hygiene
one handwashing fixture/15 people

one shower/15 people

Tents
16 feet x 16 feet - ideal size

tents should be separated by at least 10 feet

tents should be made of flame retardant material

heating, smoking, or open flames not advisable

Cleaning and Disinfecting Residential Locations after Floods

Be alert to potential problems:

pathogenic organisms

structural integrity

electrical and explosive hazards

“confined space” entry

Be sure to:

keep children away

wash hands after work

enter buildings under extreme caution

perform clean-up only after structural integrity has been assured

Interior Clean-up
pump out water

dispose of porous items (carpets, pads, furniture)

clean and sanitize household items

sanitize non-porous surfaces with 100 ppm chlorox solution (2 teaspoons of chlorox/gallon water)

moldy surfaces: 1:10 solution (Chlorox to water) - 20 minute contact time

Exterior Surface
Disinfect contaminated soil with Calcium Oxide (lime)

Lime can be used as a caustic disinfectant

VII. Vector Control
This is a very complicated subject. Key things to consider are:

1. Determine effects of disaster on vector breeding environment

·
pooled water for mosquitoes
·
dead animals/rotting vegetation for flies

·
damaged sewer systems forces rats out into open

·
related (displaced animals - cobras, etc)

The specific control response, including judicious use of pesticide and basic sanitation efforts, will depend on the nature of the disaster, concentration of humans, geographic considerations and other factors.

“SAD COW” Dilution Formula for Pesticide Applications
Most insecticides/pesticides are now sold with the label indicating pounds of insecticide per gallon and percentage of toxic materials.  This is useful information if we are attempting to control various pests who may reproduce rampantly after a disaster. For example, flies, roaches, fleas, mosquitoes, and other unwanted vectors may undergo explosive population growth in crowded, unsanitary conditions. In many cases, relief agencies can only transport pesticides in concentrated solutions, therefore you will have to dilute them yourself before administration. A useful equation to know in these circumstances is :

Q = S x A x D
          C x W

Where: 

Q = quantity of concentrate required in gallons

S = Strength of percentage of active ingredient in finished spray.

A = Amount of spray to be prepared in gallons

D = density of diluent (a good estimate is 8.34 lbs/gallon)

C = Concentrate: percentage of active ingredient, expressed as a whole number - we assume this to be technical grade or 100%.

W = weight of actual insecticide (lb) in each gallon of concentrate

Example:

20 gallons of 5% emulsion of Propoxur (Baygon) are required to control cockroaches in a food distribution center. World Vision relief services has provided you with a concentrate which contains 10 lbs of Propoxur per gallon of solution. How much of the emulsion is needed to make 20 gallons of a 5% solution of Propoxur?

Q = 5 x 20 gallons x 8.34 lbs/gal

        100 x 10lbs/gal


=   0.83 gallons

Answer: Take .83gallons (or roughly 3.3 quarts) and mix with 19.17 gallons of water. 
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