Dam Name:	State ID:	Dates of Revisions:

	Emergency Action Plan for       Dam



[bookmark: Text24]State ID Number:      

[bookmark: Text27]Dam Owner:      

Hazard Classification:      

Nearest Downstream Development:      

Distance to Downstream Development (miles):       

Primary Emergency Responders:      

EAP Coordinator:      

      County Emergency Management Coordinator:      

Revision Date:      

Purpose

The purpose of this plan is to establish well-understood, readily applied procedures as defensive actions to prevent or minimize loss of life, injury, or property damage due to an emergency situation at the dam.

General Implementation Summary

1. The Dam Owner is responsible for monitoring the dam to detect unusual, adverse, and emergency conditions. 

2. In event of a Potential or Imminent Emergency Situation the Dam Owner must notify:
· Local emergency responders (usually County Sheriff or local police),
· ADWR Dam Safety Section, and 
· Residents and businesses located immediately downstream of the dam.

3. Inundation maps and descriptions of potentially affected areas are provided to assist emergency responders in identifying:
· Residents and businesses requiring stand-by alerts or evacuation, and
· Roads or highways requiring closure.  
[bookmark: _Toc1895458][bookmark: _Toc110043738]
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DAM AND RESERVOIR DATA

GENERAL
[bookmark: Text28]ADWR Dam Name:      	
[bookmark: Text29]ADWR Reservoir Name (if different):      
Year Constructed:      
LOCATION AND ACCESS – See Location Map on Next Page 
Stream, Tributary, etc.:      
Section:        Township:        Range:       
Latitude:        Longitude:       
Access Route to Dam:      
PHYSICAL DESCRIPTION AND CHARACTERISTICS
[bookmark: Text35]Type of Dam:      	 	
[bookmark: Text37]Height to Top of Dam (ft):      
[bookmark: Text38]Dam Length (ft):      
[bookmark: Text39]Width at Top of Dam (ft):      
Total Freeboard between Spillway Crest and Top of Dam (ft):       
Location and Width of Spillway:            
[bookmark: Text40]Reservoir Volume to Spillway Crest (acre-ft):      
[bookmark: Text36]Normal Operating Reservoir Level:      
Location(s) and Operation(s) of Low Level Outlet(s):      				
Time Required to De-water Reservoir (days):      
MONITORING SYSTEMS
Number and Locations of Piezometers (if any):      
Locations of seepage weirs (if any):      
Flood Warning Systems on Dam or within Watershed (if so, how can information be accessed):      
SAFETY STATUS
ADWR Identified Safety Deficiencies (if any):      
Is the Dam classified as being in an Unsafe, Non-emergency condition?       


	




INSERT LOCATION MAP 


EXAMPLE:  EXCERPT FROM USGS QUADRANGLE MAP SHOWING LOCATION


[bookmark: _Toc110043739]
required owner-performed Monitoring of the Dam

A License of Approval issued by the State of Arizona to operate a “High” or “Significant” hazard dam includes with it many serious responsibilities.  The most serious of these is monitoring the dam for any adverse, unusual, or emergency conditions that might pose a threat to the downstream public.


REQUIRED VISUAL OBSERVATIONS AND INSTRUMENTATION READINGS

      is responsible for monitoring the condition of the dam to detect any adverse, unusual, or emergency conditions.

During Normal Operations frequent, routine visual observations of the dam, outlet pipe, and emergency spillway and measurements of seepage rates, piezometer levels, and settlement monument movements must be made.  The frequencies should be increased when the reservoir is full or nearly full.

During Major Storm Events the rising reservoir level, discharges the outlet pipe and emergency spillway, overall condition of the dam, changes in seepage rates and piezometer levels must be closely monitored.	

After a Significant Nearby Earthquake or Strong Ground Shaking at the Dam a general overall visual inspection of the dam and measurement of seepage rates and piezometer levels must be made.  Settlement monuments should be surveyed as soon as possible if there is evidence of dam settlement or movement

TYPICAL EXAMPLES OF CONDITIONS TO BE WATCHED FOR

The following are typical examples, but not necessarily all, adverse, unusual, or emergency conditions that may occur at a dam and should be watched for.
[bookmark: _Toc1895469][bookmark: _Toc4386277]
· [bookmark: _Toc110043740]SEEPAGE PIPING OR INTERNAL EROSION evidenced by cloudy discharges, increases from “normal” seepage rates, appearance of new seepages or sinkholes on the crest or slopes.

· [bookmark: _Toc1895472][bookmark: _Toc4386280][bookmark: _Toc110043741]INSTABILITY OF THE DAM OR FOUNDATION evidenced by visible slumping or movement of the slopes, lowering of the crest, or appearance of new cracks.

· [bookmark: _Toc1895475][bookmark: _Toc4386283][bookmark: _Toc110043743]EROSION by wave action against of upstream face or across the top of the dam.

· [bookmark: _Toc1895478][bookmark: _Toc4386289][bookmark: _Toc110043744][bookmark: _Toc1895479][bookmark: _Toc4386290]DAM OVERTOPPING BY FLOOD WATERS 

[bookmark: _Toc110043745]	General Guidelines for Identifying Development of a “Potential Dam Failure Situation”

1. The reservoir level reaches within three (3) feet of the crest of dam and is projected to continue to rise.
2. Based on the anticipated runoff from an arriving major storm, the reservoir level is projected to rise within three (3) feet of the crest of dam.
3. The spillway or outlet works is plugged and the reservoir level is projected to rise within three (3) feet of the crest of dam.

[bookmark: _Toc1895480][bookmark: _Toc4386291][bookmark: _Toc110043746]	General Guidelines for Identifying when Dam Failure is “Imminent”  

1. The reservoir level reaches within eighteen (18) inches of the top of dam and is projected to continue to rise, or at any time the reservoir level is projected to rise above the crest of the dam.
2. Based on anticipated runoff from an arriving major storm, the reservoir level is projected to rise above the crest of dam.
3. The spillway is plugged and the reservoir level is projected to rise above the crest of dam.
· [bookmark: _Toc1895487][bookmark: _Toc4386301]ABNORMAL INSTRUMENTATION READINGS

· A guide for the reservoir level may be an unexpected drop in the reservoir of two feet or more.  
· A guide for increased or decreased seepage rates may be fifty percent (50%) of “normal” flows previously established for the existing season and/or reservoir level.  
· A guide for increased or decreased piezometer levels may be a significant change (two feet or more) of “normal” levels previously established for the existing season and/or reservoir level.
· A guide for survey monuments may be 6-inches vertical or horizontal per year.

RESPONSIBLE PARTICIPANTS TO THE PLAN


The two included Action Flowcharts for use during potential or imminent dam failures and unusual outlet or spillway discharges require actions and/or notifications to be performed by three entities: (1) The Dam Owner, (2) Designated Emergency Responders, and (3) The ADWR Dam Safety Section.

3.1   The Dam Owner

The names and phones numbers of the persons within the Dam Owner’s organization with responsibility to carry out the required actions and notifications are listed below:

Primary Responsibility
	
Name:       						
Position/Title:       		
Daytime Telephone Number:       
After-hours Telephone Number:       			  


Alternate
	
Name:       						
Position/Title:       		
Daytime Telephone Number:       
After-hours Telephone Number:       			  


3.2    Designated Emergency Responders

The Local Emergency Management Coordinator has identified the       as the emergency response agency that should be notified in the event of an emergency situation:	

Daytime Telephone Number:       
	After-hours Telephone Number:       






	


3.3    ADWR Dam Safety Section

Primary Responsibility
	
Name:       					
Position/Title:       		
Daytime Telephone Number:       
	After-hours Telephone Number:       

Alternate 1

Name:       					
Position/Title:       		
Daytime Telephone Number:       
		After-hours Telephone Number:       

Alternate 2

Name:       					
Position/Title:       	
Daytime Telephone Number:       
		After-hours Telephone Number:       
	

Emergency Action Flowchart for Potentially Developing, Imminent, and In-Progress Dam Failures 
The “Responsible Parties” Section (past two pages) gives names and numbers for the Responsible Parties to the EAP.  The next page describes areas requiring warning or evacuation. 



[bookmark: _Toc110043747]Dam Owner Detects Adverse, Unusual, or Emergency Condition at the dam


[bookmark: _Toc110043748]

[bookmark: _Toc110043749]Dam Owner Immediately contacts ADWR Dam Safety Section for consultation
Dam Owner Decides Dam Failure is Imminent or       In-Progress
Dam Owner Immediately Notifies:
(1) Designated Emergency Responders
(2) Residences and businesses located immediately downstream of the dam (see next page)
(3) ADWR Dam Safety Section

[bookmark: _Toc110043750]
[bookmark: _Toc110043751]NO
YES

[bookmark: _Toc110043752]
[bookmark: _Toc110043753]
[bookmark: _Toc110043754]
[bookmark: _Toc110043755][bookmark: _Toc110043756]Designated Emergency Responders immediately enact necessary evacuations and road closures (see next page)
ADWR Dam Safety Section Decides Dam Failure is Imminent or           In-Progress
Dam Owner Immediately notifies residences and businesses located immediately downstream of the dam (see next page)


[bookmark: _Toc110043757]
[bookmark: _Toc110043758]YES


[bookmark: _Toc110043759]ADWR Dam Safety Section Immediately:
(1) Notifies Designated Emergency Responders 
(2) Travels to serve as technical advisors to Emergency Responders
ADWR Dam Safety Section immediately travels to dam to serve as technical advisors to Emergency Responders


[bookmark: _Toc110043760]
[bookmark: _Toc110043761]


[bookmark: _Toc110043762]ADWR Dam Safety Section Immediately:
(1) Notify Designated Emergency Responders 
(2) Travels to dam to serve as technical advisors to Emergency Responders

[bookmark: _Toc110043763]NO

[bookmark: _Toc110043764]
[bookmark: _Toc110043765]Designated Emergency Responders immediately enact necessary evacuations and road closures (see next page)
ADWR Dam Safety Section Decides a Potential Dam Failure Situation is Developing


[bookmark: _Toc110043766]
[bookmark: _Toc110043767]YES
Designated Emergency Responders establish precautionary stand-by alerts as appropriate for the severity of the situation

[bookmark: _Toc110043768]
[bookmark: _Toc110043769]
[bookmark: _Toc110043770]
[bookmark: _Toc110043771]NO
Dam Owner immediately begins performing emergency monitoring and remedial actions as required by the ADWR Dam Safety Section


[bookmark: _Toc110043772]Dam Owner performs necessary maintenance to prevent a potential failure situation from developing


[bookmark: _Toc1895503][bookmark: _Toc4386320][bookmark: _Toc110043773]DOWNSTREAM AREA TO BE EVACUATED IN EVENT OF DAM FAILURE


When DAM FAILURE IS IMMINENT OR IN PROGRESS these residences and businesses located immediately downstream of the dam where available warning time is very limited are contacted directly for evacuation by the Dam Owner:

	Business or Resident Name
	Address
	Phone Number(s)

	
	
	

	
	
	

	
	
	

	
	
	

	<Add or delete rows as needed>
	
	



· Description of Potential Inundation Area:       
· [bookmark: Text55]Approximate Number of Residences and Businesses to Evacuate:       
· Roads and Highways Requiring Closure:       
· [bookmark: Text57]Inundation Map(s) Attached:       


	
	




INSERT DAM FAILURE INUNDATION MAP(S)







	
Emergency Action Flowchart for Flooding from Unusual Outlet and Spillway Releases
The “Responsible Parties” Section gives names and numbers for the Responsible Parties to the EAP.  The next page describes areas requiring warning or evacuation.



[bookmark: _Toc110043776]Major Storm Event Occurs Within Dam’s Contributing Watershed


[bookmark: _Toc110043777]

[bookmark: _Toc110043778]Dam Owner performs Required Monitoring of Dam and Reservoir 


[bookmark: _Toc110043780][bookmark: _Toc110043790]

Dam Owner Immediately Notifies:
(1) Designated Emergency Responders
(2) Residences and businesses located immediately downstream of the dam (see next page)
(3) ADWR Dam Safety Section

[bookmark: _Toc110043779]
[bookmark: _Toc110043784][bookmark: _Toc110043785]Are any adverse, unusual, or emergency conditions observed at the dam?
Are operational releases from outlet pipes or the spillway causing (or expected to cause) hazardous flooding downstream?


[bookmark: _Toc110043786]

YES


[bookmark: _Toc110043789][bookmark: _Toc110043783]Designated Emergency Responders establish precautionary stand-by alerts or enact evacuations and road closures (see next page) as appropriate for the severity of the situation

[bookmark: _Toc110043787]NO

NO





YES




[bookmark: _Toc110043795][bookmark: _Toc110043794]Dam Owner immediately Enacts “Emergency Action Flowchart for Potentially Developing, Imminent, and In-Progress Dam Failures” 


[bookmark: _Toc110043803]DOWNSTREAM AREA TO BE EVACUATED IN EVENT OF UNUSUAL OUTLET OR SPILLWAY DISCHARGES
	

When UNUSUALLY LARGE DISCHARGES ARE IMMINENT OR IN PROGRESS these residences and businesses located immediately downstream of the dam where available warning time is very limited are contacted directly for evacuation by the Dam Owner:

	Business or Resident Name
	Address
	Phone Number(s)

	
	
	

	
	
	

	
	
	

	
	
	

	<Add or delete rows as needed>
	
	



· Description of Potential Inundation Area:       
· Approximate Number of Residences and Businesses to Evacuate:       
· Roads and Highways Requiring Closure:       
· Inundation Map(s) Attached:       	
	




INSERT OUTLET OR SPILLWAY DISCHARGE MAP(S)






APPENDIX I
[bookmark: _Toc1895499][bookmark: _Toc110043804]EMERGENCY RESOURCES

In an emergency situation, equipment, supplies and construction personnel will likely be needed on short notice.  The table below lists general emergency resources, and also indicates how to access them.

	Item	Contact/Telephone	Location		
Earthmoving Equipment:
[bookmark: Text45][bookmark: Text46] 	General	     		     	
	Bulldozers	     		     	
	Excavators	     		     	
Sand and Gravel	     		     	
Sandbags	     		     	
Pumps	     		     	
Pipe		     		     	
Laborers	     		     	
[bookmark: Text50][bookmark: Text51]Engineering Services1	     		     	
	

1Professional Engineer with knowledge of dam technology


[bookmark: _Toc1895511][bookmark: _Toc1896727][bookmark: _Toc2042999][bookmark: _Toc4385972][bookmark: _Toc4386326][bookmark: _Toc110043805]APPENDIX II
[bookmark: _Toc1895512][bookmark: _Toc110043806]EAP UPDATING

[bookmark: Text58]      is responsible for reviewing the current EAP annually.  This person is also responsible for providing revisions to the record copy-holders when major changes have occurred.  Major changes include the following:

· Changes in assignments of personnel or telephone numbers.
· Changes in Equipment and Supplies information.
· Changes made to the dam.
· Changes in the flood inundation areas, downstream developments, or in the reservoir.
· Other items as applicable.







[bookmark: _Toc4386328][bookmark: _Toc110043807]
APPENDIX III
[bookmark: _Toc110043808]EAP DISTRIBUTION

This section lists which owner(s), agencies and entities have record copies of this EAP.  Provide all updates to each record copy-holder.  Make a complete copy of the EAP available to all dam tenders, emergency service agencies and entities, and appropriate local officials.


Contact/Agency	Contact Person/Title	                    Telephone/Address  
	ADWR Office of Dam Safety and Flood Mitigation
	Ravi Murthy, P.E.
Chief Engineer
	(602) 771-8659
1110 W Washington Street, Suite 310,
Phoenix, AZ  85007

	[bookmark: Text66]     
	[bookmark: Text65]     
	[bookmark: Text64]     

	[bookmark: Text67]     
	[bookmark: Text73]     
	[bookmark: Text75]     

	[bookmark: Text68]     
	[bookmark: Text74]     
	[bookmark: Text76]     

	<Add or Delete Rows as Needed>
	[bookmark: Text78]     
	[bookmark: Text77]     













		
[bookmark: _Toc4386330][bookmark: _Toc110043809]
APPENDIX IV
[bookmark: _Toc110043810]DAM SAFETY EMERGENCY SITUATION REPORT

(Photocopy and fill-out after termination of Emergency Situation.  Complete ALL sections that are applicable to the situation.  Distribute copies to Sheriff(s) and ADWR with five (5) days.)

[bookmark: Text85][bookmark: Text86]Dam Name:      		ADWR Dam Number:      	
[bookmark: Text87][bookmark: Text88][bookmark: Text89]Dam Location:      	     	     	
			(City)			(County)				(Stream/River)
[bookmark: Text90][bookmark: Text91]Date:      		Time:      	
[bookmark: Text92]Weather Conditions:      	
[bookmark: Text93]General Description of Emergency Situation:      	
[bookmark: Text94]Area(s) of Dam Affected:      	
[bookmark: Text95]Extent of Dam Damage:      	
[bookmark: Text96]Possible Cause(s):      	
[bookmark: Text97]Effect on dam’s operation:      	
[bookmark: Text98]Effect on operational capabilities of outlet works:      	
[bookmark: Text99][bookmark: Text100]Initial Reservoir Elevation:      		Time:      	
[bookmark: Text101][bookmark: Text102]Maximum Reservoir Elevation:      		Time:      	
[bookmark: Text103][bookmark: Text104]Final Reservoir Elevation:      		Time:      	
[bookmark: Text105]Description of area flooded downstream/damages/injuries/loss of life:      	
[bookmark: Text106]Other Data and Comments:      	
[bookmark: Text107]Observer’s name and telephone number:      							
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