CAMEO Refresher Exercise Set:  September, 2011
CAMEO Suite: Fixed Facility Incident
Scenario:

About noon on July 29, 2011, a local facility drained the contents of a 1,500 gallon ammonia transport tank.  The mobile tank had been sold to a different coop and the new owners wished to ensure the tank was completely empty before taking possession.  Accordingly, personnel opened the belly valve located at the bottom of the tank, and emptied the tank.  

About 2 blocks downwind is a Dollar General store.  At about 12:15 on that day, store employees and personnel complained of a strong ammonia odor in the store, and some exhibited symptoms of watery eyes and sneezing.  The store manager called 911 at 12:30 to report the incident.  At this time, no one at the store or the 911 operations center knew about the ammonia tank release at the coop.  The local emergency manager discovered the information about the coop ammonia release on the following morning, July 30, 2011.

The question arose as to whether there could be adverse health effects to the store employees and customers from the incident, and whether that was caused by the coop tank drainage.  Responders attempted to test the area for residual ammonia, but with zero results.  Obviously, sampling today for ammonia released yesterday is not effective. 
You are directed to investigate the incident and report to local authorities.
Additional Information:
You visit the release area and interview the coop personnel involved.  The actual tank involved has now been transported to another state; however there are several identical nurse tanks on site.  Tank dimensions appear to be about 12 feet long by 4 feet in diameter for a 1500 gallon tank.  There are several valves on the tank, but coop personnel maintain only the Liquid Withdrawal valve was opened.  The liquid withdrawal valve appears to be about 0.5 inch in diameter.  The best estimate by the coop personnel is that the tank was less than 2% full, and the ammonia was released at a very slow rate for about 10 minutes.

The National Weather Service estimates atmospheric conditions at the time of the incident are:

   Wind: 6 miles/hour from sw at 3 meters

   Ground Roughness: urban or forest     
 Cloud Cover: 3 tenths

   Air Temperature: 88° F                 

Stability Class: C

   No Inversion Height                   

 Relative Humidity: 25%
Aerial Photo:
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CAMEO Chemicals
1.  Use CAMEO Chemicals to gather information for Anhydrous Ammonia.  (CAMEO Companion pages 31-34)
a. What information in the Datasheets, ERG, and CHRIS manual will be useful?
b. What are the major hazards of the product?

c. What are the typical exposure symptoms?

d. Is it possible to have exposure symptoms without sustaining any permanent or transitory health effects?
e. What are the various “action levels” for Anhydrous Ammonia?

A. IDLH value

__________________

B. AEGL-1

__________________

C. AEGL-2

__________________

D. AEGL-3

__________________

f. Which AEGL values (10 minute, 30 minute, 60 minute, 4-hour, 8-hour) would be most appropriate for this incident?

g. What is the ERG-suggested Immediate Isolation Zone and Downwind Protective Distance?

MARPLOT

1. Launch MARPLOT
2. Select a location in your area to use as the incident site

3. Navigate to the incident location (CAMEO Companion pages 57-62)
4. Mark the Nurse Tank and Dollar General locations using the MARPLOT Symbol Drawing tool (CAMEO Companion pages 76-77)
5. Use the “Circle” drawing tool to display the ERG-suggested Downwind Protection Distance on the map  (CAMEO Companion pages 74, 81)
6. Copy and paste a screenshot of the mapped area from MARPLOT to WORD.  (CAMEO Companion pages 85)
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ALOHA

Questions:

1. Given the information at hand, can you use ALOHA to model the release?
2. What selections will you make under the Site Data menu?

3. What will you input for the Chemical and Atmospheric Conditions information?

4. What will you use for the ALOHA Source?  Direct, Puddle, Tank, or Gas Pipeline?

5. What will you use for the Level of Concern value?  AEGL, IDLH, ERPG?  Some other value?

6. Did ALOHA produce any useable information for this incident?

Answers:

Given the information at hand, can you use ALOHA to model the release?

There is certainly enough information available to operate ALOHA.  However, there will be several issues that you will need to investigate, and some issues simply will not have a clear resolution.  The ALOHA estimations will be completely dependent on your choices as the user.

What selections will you make under the Site Data menu?

For best accuracy, you will want to enter a new Location and Date and Time, as well as select the appropriate Building Type.  (CAMEO Companion pages 93-94)  
Location:  you can use MARPLOT to determine the Location Latitude/Longitude and Elevation.  

1. Launch ALOHA and select the Site Data menu.

2. Select “Location”

3. Select “Add”
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4. Go to MARPLOT

5. Right-click on the incident location

6. Select “Get Elevation”
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7. Return to ALOHA; Enter Elevation to the ALOHA Add Location screen.  DON NOT ENTER THE LAT / LONG VALUES!!!  These Lat / Long values are in Decimal Degrees format, and ALOHA needs Degrees / Minutes format.
8. Return to MARPLOT and right-click directly on the release point

9. Select “Go To Lat/Long”

10. Choose “Degrees/Minutes” format
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11. Enter the Degrees/Minutes to ALOHA Add Location screen

12. Enter the remaining ALOHA Add Location information
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13. Select the “OK” button

14. Select the “Select” button

ALOHA should now be set for this incident as the Location.  You now need to enter the proper Building Type and Date and Time.
1. In ALOHA, select the Site Data menu

2. Select “Building Type”

3. Select “Enclosed Office Building” (this is probably the best choice for the Dollar General store as a building type)
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4. Select “OK”

5. Select the Site Data menu

6. Select “Date and Time”

7. Select “Set a constant time”

8. Input “7”, “29” “2011”, “12”, and “00”
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9. Select “OK”

Your ALOHA Text Summary should now show the entered data.

SITE DATA:

   Location: AMMONIA INCIDENT, OKLAHOMA

   Building Air Exchanges Per Hour: 0.50 (enclosed office)

   Time: July 29, 2011  1200 hours CDT (user specified)

What will you input for the Chemical and Atmospheric Conditions information?

You now need to select the chemical and enter the atmospheric conditions.  (CAMEO Companion pages 94-96)

 CHEMICAL DATA:

   Chemical Name: AMMONIA                 Molecular Weight: 17.03 g/mol

   AEGL-1(60 min): 30 ppm   AEGL-2(60 min): 160 ppm   AEGL-3(60 min): 1100 ppm

   IDLH: 300 ppm      LEL: 160000 ppm     UEL: 250000 ppm

   Ambient Boiling Point: -30.4° F

   Vapor Pressure at Ambient Temperature: greater than 1 atm

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 

   Wind: 6 miles/hour from sw at 3 meters

   Ground Roughness: urban or forest      Cloud Cover: 3 tenths

   Air Temperature: 88° F                 Stability Class: C

   No Inversion Height                    Relative Humidity: 25%

What will you use for the ALOHA Source?  Direct, Puddle, Tank, or Gas Pipeline?

Now is the more difficult part…what Source should you use?  First of all, what ALOHA Source options could you use?
Given the information at hand, you could use either the Direct or Tank source models.  Which one will be most accurate?  It is impossible to determine in advance which source model will be best.  You will need to model this incident using both the Direct and Tank source models with varying inputs and compare the results.

DIRECT Source for this incident:

The coop personnel stated that there was less than 2% capacity in the tank, and that the release lasted about 10 minutes.  With this information, you can use the ALOHA Direct / Continuous source model.
1.  What amount is 2% of a 1500 gallon capacity tank?  Answer: 30 gallons.

2. In ALOHA, select the Setup / Source / Direct menu

3. Select “Gallons” and “Continuous”

4. Enter a release rate of “3 gallons” per minute for “10” minutes.  (that will give us a total release of the 30 gallons)
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5. Select “OK”

6. Select “Liquid” and “Ambient Temperature”
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7. Select “OK”
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8. ALOHA displays a warning screen suggesting you model this incident with the Tank source instead, due to the fact that a constant release rate for this product under these conditions is not likely.  We will complete the Direct / Continuous model; and then model using the Tank source.

9. Select the Display / Threat Zone menu
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10. For this incident, we are interested in the Toxic Area; select Toxic Area and select “OK”.
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Now we have another decision point.  What is the most appropriate Level of Concern value?  Is it AEGL?  If so, which time value for AEGL?  Is it IDLH?  Is it ERPG?

Select the “Help” button.  The ALOHA help screen for Level of Concern (LOC) will display.  Here you can research information relative to the various LOC choices.
I decided to use AEGL-30 minute values, because the persons inside the store might be exposed for longer than 10 minutes, but probably less than 60 minutes.  You might decide differently…

Changing from the AEGL-60 minute values to the AEGL-30  minute values is accomplished this way:

1. Go to the CAMEO Chemical Datasheet for Ammonia and review the Physical Properties information.  You will find the following values:

	AEGL-1
	AEGL-2
	AEGL-3

	30.0 ppm for 10 minutes
30.0 ppm for 30 minutes
30.0 ppm for 60 minutes
30.0 ppm for 4 hours
30.0 ppm for 8 hours     
	220.0 ppm for 10 minutes
220.0 ppm for 30 minutes
160.0 ppm for 60 minutes
110.0 ppm for 4 hours
110.0 ppm for 8 hours     
	2700.0 ppm for 10 minutes
1600.0 ppm for 30 minutes
1100.0 ppm for 60 minutes
550.0 ppm for 4 hours
390.0 ppm for 8 hours 

	(AEGL, 2003)

	ERPG-1
	ERPG-2
	ERPG-3

	25.0 ppm 
	150.0 ppm 
	750.0 ppm 

	(AIHA, 2008)


TEEL: data unavailable 

IDLH: 300.0 ppm (NIOSH, 2003) 
Notice the only difference between AEGL 30 minute and 60 minute values is for the AEGL-3 only.  

2. Return to the ALOHA LOC screen.  Select the AEGL-3 box, and choose “User-Specified”.  Enter 1600 ppm for the value
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3. Select “OK”
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4. Display the Threat Zone on the MARPLOT map
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Notice the Threat Zone does not reach the Dollar General store.

HOWEVER, this Threat Zone is measuring toxic area, correct?  Is it possible that the people in the store could be exposed to lower ppm of ammonia?  Yes it certainly is possible.

What is the Odor Threshold for Ammonia?  You can find this in the General Desciption section of CAMEO Chemicals.  Answer:  17 ppm.

We should model also for the Odor Threshold, correct?

1. Return to ALOHA

2. Select the Display / Threat Zone menu; select Toxic Area

3. Select the AEGL-1 box; choose “User-specified” and enter “17 ppm”
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4. Select “OK”

5. Return to MARPLOT

Notice the Yellow Threat Zone is larger and longer than previously, but still does not encompass the Dollar General store.

HOWEVER, ALOHA warned us earlier that the Direct source model was likely to be less accurate than the Tank source model.  Let’s return to ALOHA and model this incident using the Tank source.

1. Return to ALOHA; select the Setup / Source menu

2. Choose “Tank”

3. Enter “1500 gallons” and “12 feet” in length
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4. Select “OK”

5. Enter “Tank contains “liquid” at “ambient temperature”
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6. Select “OK”

7. Enter tank is “2%” full by volume
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8. Select “OK”
9. Select “Leaking tank, chemical is not burning…”
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10. Select “OK”

11. Enter “circular” opening; “0.5” inch; “short pipe or valve”
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12. Select “OK”

13. Enter “0”for the bottom of the leak value.
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14. Select “OK”

Notice the change in the Threat Zone!!!!

Review the ALOHA Text Summary Source Strength.  

SOURCE STRENGTH:

   Leak from short pipe or valve in horizontal cylindrical tank 

   Flammable chemical escaping from tank (not burning)

   Tank Diameter: 4.61 feet               Tank Length: 12 feet

   Tank Volume: 1500 gallons

   Tank contains liquid                   Internal Temperature: 88° F

   Chemical Mass in Tank: 0.13 tons       Tank is 2% full

   Circular Opening Diameter: 0.5 inches

   Opening is 0 feet from tank bottom

   Release Duration: 3 minutes

   Max Average Sustained Release Rate: 130 pounds/min

      (averaged over a minute or more) 

   Total Amount Released: 260 pounds

   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

What is the ALOHA-estimate Release Rate?   Answer: 130 pounds per minute

What is the ALOHA-estimate Release Duration?   Answer: 3 minutes

Using the ALOHA “Threat Point”:

1. In MARPLOT, left-click on the Dollar General store location

2. Select the Sharing / ALOHA / Set Threat Point menu

ALOHA will display a graphic analysis of the incident ammonia concentrations both inside and outside the store location.  The indoor concentration estimates are based on the “Enclosed Office Building” data that we selected earlier in this exercise.  ALOHA uses an “air changes per hour” values to estimate the indoor concentrations over time.
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Notice the indoor concentrations are quite low compared to the outdoor concentrations.  Also, the indoor concentrations are persistent and long-lasting compared to the outdoor concentration, which is simply a short, high spike.  
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The indoor concentrations never rise to the odor threshold level of 17 ppm.  However, that estimation is based on 0.50 air changes per hour.  With customers entering and exit the Dollar General, it is likely the number of air changes per hour is much higher than 0.50 per hour.  Notice, you can enter your own value for air changes per hour; enter 3 air changes per hour and observe the changes.
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Notice the indoor exposure is much higher, and there is no effect on the outdoor concentrations.

Which ALOHA Source is correct; the Direct/Continuous or the Tank?

All air dispersion models are simply estimates of reality.  ALHOA is no different than other types of models in this regard.  Did the release take 10 minutes or 3 minutes?  What effect does the release time have on the exposure of the persons inside the Dollar General store?   
Why are the distances so drastically different for the Direct/Continuous and the  Tank source models for this incident estimations?  One factor is certainly the Release Duration difference between the 3 minutes for the Tank model and 10 minutes for the Direct model.  You can investigate those differences quite easily by returning to ALOHA and setting the Direct / Continuous model to 3 minutes rather than 10 minutes.

Another important item that you may have overlooked is the Dispersion Model.  Generally, ALOHA chooses between the “Gaussian” and “Heavy Gas” dispersion models without informing the user.  In this case, ALOHA used the Gaussian dispersion for the Direct release, and the Heavy Gas dispersion for the Tank release.  This is not uncommon depending on the Molecular Weight of the substance being modeled.  Choice of dispersion model will definitely make a difference in the Threat Zone outputs.

1. Return to ALOHA.

2. Use the identical parameters for a Tank release of the ammonia

3. Select the Setup / Calculation Options menu; it should be set to “Let ALOHA decide” option

4. Choose the “Gaussian dispersion only” dispersion model and choose “OK”

5. Select the Display / Threat Zone menu; use the same LOC values as previously…17 ppm for the Yellow LOC

Notice the difference in the Threat Zone distances.  Mine showed about half the area as for the Heavy Gas model!  The results for the Tank source using the Gaussian dispersion were much closer to the results for the Direct source…why?  A great deal of that is due to the dispersion model…whether the dispersion model used was the Gaussian or the Heavy Gas.
In all cases using ALOHA, whether that is before, during, or after a chemical release, the user needs to have a thorough understanding of the inner workings of ALOHA, and the factors that contribute to model inaccuracies and differences.  Running ALOHA several times with varying conditions for the Source information and the LOC choices is always recommended!

Did ALOHA produce any useable information for this incident?  In my opinion, it most certainly did.  Our conclusion (based on several factors) was that the people inside the Dollar General store were most likely exposed to low levels of ammonia; high enough to smell it (above the odor threshold), but not high enough concentrations to experience permanent health effects.  Perhaps some transitory effects, such as watery eyes, were possible.  
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