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Executive Summary 

This LHMP Update serves to update the 2014 Federal Emergency Management Agency (FEMA) approved 
Amador County LHMP.  The purpose of hazard mitigation is to reduce or eliminate long-term risk to people 
and property from hazards.  Amador County, five incorporated communities, and ten special districts 
prepared this Local Hazard Mitigation Plan (LHMP) Update to the FEMA approved 2014 Amador County 
LHMP, in order to make the County and its residents less vulnerable to future hazard events.   

as a tool to help decision makers direct mitigation activities and resources.  This LHMP Update was also 
developed, among other things, to ensure Amador 
eligibility for certain federal disaster assistance: specifically, the FEMA Hazard Mitigation Grant Program 
(HMGP), Pre-Disaster Mitigation Program (PDM), and the Flood Mitigation Assistance Program (FMA).   

Each year in the United States, natural disasters take the lives of hundreds of people and injure thousands 
more.  Nationwide, taxpayers pay billions of dollars annually to help communities, organizations, 
businesses, and individuals recover from disasters.  These monies only partially reflect the true cost of 
disasters, because additional expenses to insurance companies and nongovernmental organizations are not 
reimbursed by tax dollars.  Many natural disasters are predictable, and much of the damage caused by these 
events can be alleviated or even eliminated. The purpose of hazard mitigation is to reduce or eliminate long-
term risk to people and property from hazards. 

LHMP Plan Development Process 

Hazard mitigation planning is the process through which hazards that threaten communities are identified, 
likely impacts determined, mitigation goals set, and appropriate mitigation strategies determined, 
prioritized, and implemented.  This LHMP Update documents the hazard mitigation planning process and 
identifies relevant hazards and vulnerabilities and strategies the County will use to decrease vulnerability 
and increase resiliency and sustainability in the community. 

This is a multi-jurisdictional plan with the following seeking approval of the plan by FEMA: 

 Amador County* 
 City of Amador City* 
 City of Ione* 
 City of Jackson* 
 City of Plymouth* 
 City of Sutter Creek* 
 Amador Water Agency* 
 Amador Fire Safe Council* 
 Lockwood Fire Protection District* 
 Jackson Valley Irrigation District 
 Pine Grove Community Services District 
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 River Pines Public Utility District 
* Participated in 2014 Amador County LHMP 

This LHMP Update was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 
(Public Law 106-390) and the implementing regulations set forth by the Interim Final Rule published in the 
Federal Register on February 26, 2002, (44 CFR §201.6) and finalized on October 31, 2007.  The County 
and all participating jurisdictions followed a planning process prescribed by FEMA as detailed in Table 
ES-1. 

Table ES-1 Local Hazard Mitigation Planning Process  

DMA Process Modified CRS Process 

1) Organize Resources  

    201.6(c)(1)   1) Organize the Planning Effort 

    201.6(b)(1)   2) Involve the Public 

    201.6(b)(2) and (3)   3) Coordinate with Other Departments and Agencies 

2) Assess Risks  

    201.6(c)(2)(i)   4) Identify the Hazards 

    201.6(c)(2)(ii)   5) Assess the Risks 

3) Develop the Mitigation Plan  

    201.6(c)(3)(i)   6) Set Goals 

    201.6(c)(3)(ii)   7) Review Possible Activities 

    201.6(c)(3)(iii)   8) Draft an Action Plan 

4) Implement the Plan and Monitor Progress  

    201.6(c)(5)   9) Adopt the Plan 

    201.6(c)(4) 10) Implement, Evaluate, and Revise the Plan 
 

The planning process began with the organizational phase to establish the Hazard Mitigation Planning 
Committee (HMPC) comprised of key County representatives, and other local and regional stakeholders; 
to involve the public; and to coordinate with other departments and agencies.  A detailed risk assessment 
was then conducted followed by the development of a focused mitigation strategy by all participating 
jurisdictions or the Amador County Planning Area.  Once approved by Cal OES and FEMA, this LHMP 
Update will be adopted and implemented by the County and all participating jurisdictions over the next five 
years. 

Risk Assessment 

The HMPC conducted a risk assessment that identified and profiled hazards that pose a risk to the County 
and participating jurisdictions, assessed the vulnerability of the Planning Area to these hazards, and 
examined the existing capabilities to mitigate them.   
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The Amador County Planning Area is vulnerable to numerous hazards that are identified, profiled, and 
analyzed in this Plan.  Floods, earthquakes, drought, levee failures, landslides, wildfires, and other severe 
weather events are among the hazards that can have a significant impact on the County.  Table ES-2 details 
the hazards identified for this Amador County LHMP Update. 
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Hazard 
Geographic 
Extent 

Likelihood of 
Future 
Occurrences 

Magnitude
/ Severity Significance 

Climate 
Change 
Influence 

Agricultural Hazards:  
Severe Weather/Insect/Pests 

Extensive Highly Likely Limited Medium Low 

Aquatic Invasive Species Significant Highly Likely Limited Low Low 

Avalanche Limited Likely Negligible Low/ 
Medium 

Medium 

Climate Change Extensive Likely Limited Medium  

Dam Failure Limited Unlikely Critical High Medium 

Drought & Water shortage Extensive Likely/Occasional Limited Medium High 

Earthquake (large damaging/small) Significant Unlikely/Likely Catastrophic High Low 

Floods: 1%/0.2% annual chance Significant Occasional/ 
Unlikely 

Critical High Medium 

Floods: Localized Stormwater Extensive Highly Likely Critical Medium Medium 

Landslide, Mudslide, Debris Flow Significant Highly Likely Critical Medium Medium 

Levee Failure Limited Occasional Limited Low Medium 

Severe Weather:  Extreme Heat Extensive Highly Likely Limited Medium High 

Severe Weather: Heavy Rains and 
Storms (Hail, Lightning) 

Extensive Highly Likely Critical Medium Medium 

Severe Weather: High Winds and 
Tornadoes 

Extensive Highly Likely/ 
Occasional 

Limited Medium Low 

Severe Weather: Winter Storms and 
Freeze 

Significant Highly Likely Limited Medium Medium 

Wildfire Extensive Highly Likely Catastrophic High High 

Geographic Extent 
Limited: Less than 10% of planning 
area 
Significant: 10-50% of planning area 
Extensive: 50-100% of planning area  
Likelihood of Future Occurrences 
Highly Likely: Near 100% chance of 
occurrence in next year, or happens 
every year. 
Likely: Between 10 and 100% chance 
of occurrence in next year, or has a 
recurrence interval of 10 years or less.  
Occasional: Between 1 and 10% 
chance of occurrence in the next 
year, or has a recurrence interval of 
11 to 100 years. 
Unlikely: Less than 1% chance of 
occurrence in next 100 years, or has a 
recurrence interval of greater than 
every 100 years. 

Magnitude/Severity 
Catastrophic More than 50 percent of property severely damaged; shutdown 
of facilities for more than 30 days; and/or multiple deaths 
Critical 25-50 percent of property severely damaged; shutdown of facilities 
for at least two weeks; and/or injuries and/or illnesses result in permanent 
disability 
Limited 10-25 percent of property severely damaged; shutdown of facilities 
for more than a week; and/or injuries/illnesses treatable do not result in 
permanent disability 
Negligible Less than 10 percent of property severely damaged, shutdown of 
facilities and services for less than 24 hours; and/or injuries/illnesses treatable 
with first aid 
Significance  
Low: minimal potential impact 
Medium: moderate potential impact 
High: widespread potential impact 
Climate Change Influence 
Low: minimal potential impact 
Medium: moderate potential impact 
High: widespread potential impact 
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Mitigation Strategy 

Based on the results of the risk assessment, the participating jurisdictions and the HMPC developed a 
  risk and vulnerability to 

hazards.  The resulting Mitigation Strategy for the Amador County Planning Area is comprised of LHMP 
goals and objectives and a mitigation action plan which includes a series of mitigation action projects and 
implementation measures.  Based on the risk assessment, the HMPC identified goals and objectives for 
reducing the Amador County Planning Area
multi-hazard mitigation plan are: 

 Minimize impact to existing development 
 Minimize impact to future development 
 Minimize risk and vulnerability to wildfire 
 Minimize risk and vulnerability to flood 
 Minimize risk and vulnerability to dam failure 
 Minimize economic and resource impact 
 Promote resiliency strategies  

 Implement critical facility upgrades and mitigation measures to ensure reliability of services 
 Update and maintain GIS list of critical facilities:  Essential Services, At-Risk Populations, Hazardous 

Materials Facilities 

 Enhance public and stakeholder outreach, education and preparedness program to include all hazards 
of concern 

 Increase public and stakeholder knowledge about the risk and vulnerability to identified hazards and 
how to take responsibility for and mitigate these risks with a focus on high priority hazards such as 
wildfire and flood 

 Leverage existing public outreach and education mechanisms such as community coalitions and other 
existing forums; expand social media presence and local community boards 

 Increase use of technology to communicate hazard information (e.g., GIS) 
 Provide education and outreach on evacuation routes, roles and responsibilities, as well as on various 

emergency communication modes 

 Improve community capabilities to mitigate hazards and reduce losses 
 Improve interagency (local, state, federal) emergency coordination, communication, and operational 

capacity to ensure effective community preparedness, response and recovery  
 Increase the capacity to respond and recover, countywide 
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 Improve emergency communication systems (cell phones, radios, sirens, reverse 911, multi-media, etc.) 
 Increase first responder preparedness and education to hazards of concern 
 Improve identification, education, and emergency notifications of vulnerable citizens 
 Enhance the use of shared resources/Develop a strong mutual aid support system 
 Make better use of technology (e.g., GIS)  
 Establish and expand GIS technologies to map hazards and develop models of mitigation planning and 

to support hazard response and community recovery 
 Maintain coordination of disaster plans, data, and related needs 
 Mitigate future hazard losses through adequate land use/facilities planning 

 Improve community ability to be competitive/successful with grant funding opportunities from 
application development to project delivery 

 Establish and share best practices among agencies for development of grant applications, project 
permits, etc. 

 Educate (and advocate) local officials to support local access to funding. 

Actions to support these goals are shown on Table ES-3. 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Amador County 

Multi-Hazard Actions 

Action 1. Integrate Local Hazard Mitigation Plan 
into Safety Element of General Plan 

Amador County 2014 Action X X X 

Action 2. Enhance Public Education and 
Awareness of Natural Hazards and Public 
Understanding of Disaster Preparedness 

Amador County and all 
jurisdictions 

2014 Action X X X 

Action 3. Evaluate All Major and Minor 
Structures Along Evacuation Routes within Amador 
County Right of Way 

Amador County and all 
jurisdictions 

New Action X X  

Action 4. Evaluate All Roadways Used as 
Evacuation Routes within Amador County Right of 
Way 

Amador County and all 
jurisdictions 

New Action X X  

Action 5. Harden and Enhance Cell service:  
Additional Cell/Repeater Towers/Mobile Repeaters, 
Generator Backup, Etc. 

Amador County and all 
jurisdictions 

New Action X X  

Action 6. Amador County Evacuation planning 
for all Hazards; Include Establishment of Sheltering 
in Place and Refuge areas. 

Amador County and all 
jurisdictions 

New Action X X  

Action 7. Reverse 911 Enhancements Amador County and all 
jurisdictions 

New Action X X  

Action 8. Enhance Agency Communications Amador County and all 
jurisdictions 

New Action X X  

Action 9. PRC 4290 Compliant Street and 
Address Signage for Rural Areas 

Amador County and all 
jurisdictions 

2014 Action X X  

Action 10. Fixed Generators to Essential County 
Facilities  

Amador County and all 
jurisdictions 

New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 11. Implement modern GIS capabilities in 
Amador County 

Amador County and all 
jurisdictions 

2014 Action  X X  

Avalanche Actions 

Action 12. Annual Review of Kirkwood Ski Area 
Avalanche Mitigation Program 

Amador County 2014 Action X X  

Agricultural Hazard Actions 

Action 13. Invasive Insect Pests Amador County and all 
jurisdictions 

2014 Action X X  

Action 14. Invasive Weed Pests Amador County and all 
jurisdictions 

2014 Action X X  

Climate Change Actions 

Action 15. Energy Action Plan Amador County and all 
jurisdictions 

New Action  X X  

Dam Failure, Flood, Localized Flood, Landslide, and Levee Failure Actions 

Action 16. Improve Storm Water Management 
Along Road Segments Exhibiting Repetitive Losses 
From Localized Flooding and Landslides 

Amador County and all 
jurisdictions 

New Action X X X 

Action 17. Review and Amend Flood Ordinance as 
Appropriate 

Amador County 2014 Actions X X X 

Action 18. Evaluate All Areas With Localized 
Flooding Along Amador County Maintained 
Roadways 

Amador County and all 
jurisdictions 

New Action X X X 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 19. Monitor Shakeridge Road (upcountry) 
for Landslide or Road Movement 

Amador County and all 
jurisdictions 

New Action X X X 

Action 20. Evaluate Each Roadways That is 
Subject to Local Land Movement and Minimize 
Debris Removal within Amador County Right of Way 

Amador County and all 
jurisdictions 

New Action X X X 

Earthquake Actions 

Action 21. Identify Un-Reinforced Masonry 
(URM) and other seismically vulnerable buildings in 
the County 

Amador County and all 
jurisdictions 

2014 Action X X  

Wildfire and Drought and Water Shortage Actions  

Action 22. Evaluate Evacuation Routes for 
Wildfire That Serve Critical Infrastructure 

Amador County and all 
jurisdictions 

    

Action 23. Community Ingress/Egress  Phase I: 
Fire Safe Programs and Public Education Activities* 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

Action 24. Community Ingress/Egress  Phase II: 
Brush Clearing and Fuels Reduction* 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

Action 25. Construction of Mitchell Mine 
Fuelbreak* 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

Action 26. Outreach and Public Information 
Immobile Citizen Evacuation* 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 27. Development of Firewise Communities 
in Amador County* 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

Action 28. Pine Acres Vegetation Management 
Program (2526 Acres) 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

Action 29. Shake Fiddletown Vegetation 
Management Program (2526 Acres) 

Amador County, Fire Safe 
Council, and all 
jurisdictions 

New Action X X  

City of Amador City Actions 

Localized Flood Actions 

Action 1.  Integrate Local Hazard Mitigation Plan 
into Safety Element of General Plan 

City of Amador City 2014 Action X X  

Action 2.  Enhance Public Education and Awareness 
of Natural Hazards and Public Understanding of 
Disaster Preparedness 

City of Amador City and 
all Jurisdictions 

New Action X X X 

Action 3.  Wastewater Plant Emergency Power City of Amador City 2014 Action X X X 

Action 4.   Midtown Sewer Crossing City of Amador City 2014 Action  X X X 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 5.   Vegetation Management City of Amador City 2014 Action  X X  

Action 6.  Landslide and Slope Failure Mitigation City of Amador City  New Action X X  

City of Ione Actions  

Multi-Hazard Actions 

Action 1.   Integrate Local Hazard Mitigation Plan 
into Safety Element of General Plan 

City of Ione 2014 Action X X  

Action 2.   Enhance Public Education and Awareness 
of Natural Hazards and Public Understanding of 
Disaster Preparedness 

City of Ione and all 
Jurisdictions 

New Action X X X 

Action 3.   Harden and Enhance Cell Service: 
Additional Call/repeater towers/mobile repeaters 
generator back up  

City of Ione New Action X X  

Action 4.   Shelter Upgrades to Evalyn Bishop Hall 
(E.B. Hall) 

City of Ione 2014 Action X X  

Action 5.  Backup generators City of Ione New Action X X  

Flood, Localized Flood, and Levee Failure Actions  

Action 6.   Flood Ordinance Review and Update City of Ione New Action X X X 

Action 7.   Develop and Implement Storm Water 
Master Plan 

City of Ione New Action X X X 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 8.   Develop Watershed Based Flood 
Reduction Programs 

City of Ione and all 
Jurisdictions 

New Action X X X 

Action 9.   Stream Maintenance and Debris/Sediment 
Removal 

City of Ione New Action X X X 

Action 10.  Replace Five Mile Bridge City of Ione and all 
Jurisdictions 

New Action X X X 

Action 11.  Pursue certification of the Levee along 
Sutter Creek 

    X 

Wildfire Actions 

Action 12.  Ordinance Review  Wildland Urban City of Ione New Action X X  

City of Jackson Actions  

Multi-Hazard Species Actions  

Action 1. Integrate Local Hazard Mitigation Plan into 
Safety Element of General Plan 

City of Plymouth 2014 Action  X X  

Action 2. Enhance Public Education and Awareness 
of Natural Hazards and Public Understanding of 
Disaster Preparedness 

City of Plymouth and all 
jurisdictions 

New Action X X X 

Action 3. Station 131 generator City of Plymouth New Action X X  

Dam Failure, Flood, Localized Flood Actions  

Action 4. Buena Vista Flood Mitigation Project City of Plymouth 2014 Action X X X 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 5. Busi Parking Lot Slope Drainage City of Plymouth New Action X X X 

Action 6. Annual Creek Cleaning City of Plymouth 2014 Action X X X 

Wildfire Actions  

Action 7. Starks Lane Bridge City of Plymouth New Action X X  

Action 8. Defensible Space City of Plymouth New Action X X  

Action 9. Picardo Bridge City of Plymouth New Action X X  

City of Plymouth Actions 

Multi-Hazard Actions 

Action 1.   Integrate Local Hazard Mitigation Plan 
into Safety Element of General Plan 

City of Plymouth 2014 Action X X  

Action 2.   Enhance Public Education and Awareness 
of Natural Hazards and Public Understanding of 
Disaster Preparedness 

City of Plymouth and all 
Jurisdictions 

New Action X X X 

Action 3.   Secure City Hall as Critical Infrastructure 
with Commercial Generator 

City of Plymouth 2014 Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 4.  Indian Creek Stream Restoration & Culvert 
Improvement in Flood Hazard Zone 

City of Plymouth 2014 Action X X X 

Action 5.   Maintain and Enhance Water Canal by 
Converting Earthen Arroyo Ditch to Fixed Pipeline 
or Gunite Lined Canal 

City of Plymouth 2014 Action X X X 

Action 6.  Develop a Community Wildfire Prevention 
Plan 

City of Plymouth 2014 Action X X  

City of Sutter Creek Actions 

Multi-Hazard Actions  

Action 1.   Integrate Local Hazard Mitigation Plan 
into Safety Element of General Plan 

City of Sutter Creek 2014 Action X X  

Action 2.   Enhance Public Education and Awareness 
of Natural Hazards and Public Understanding of 
Disaster Preparedness 

City of Sutter Creek and 
all Jurisdictions 

New Action X X X 

Action 3.   Development of Walking Paths, Native 
Tree Protection & Native Tree Species Planting 

City of Sutter Creek New Action X X X 

Action 4.  Installation of Generator at City Hall and 
Community Center 

City of Sutter Creek New Action X X  

Action 5.   Upgrade Ditches and Culverts City of Sutter Creek New Action X X X 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 6.  Develop a Stormwater Management Plan City of Sutter Creek New Action  X X X 

Floods and Localized Flood Actions 

Action 7.  Sutter Creek City Hall Flooding City of Sutter Creek 2014 Action X X X 

Action 8.   Sutter Creek Bank Stabilization City of Sutter Creek 2014 Action X X X 

Wildfire Actions  

Action 9.   Perimeter Wildfire Protection Fuel Break City of Sutter Creek and 
all Jurisdictions 

New Action X X  

Amador Water Agency Actions  

Multi-Hazard Actions 

Action 1.  AWP Standby Generators Amador Water Agency 
and all Jurisdictions 

New Action X X  

Ag Hazards and Aquatic Invasive Species Actions  

Action 2.   Amador and Ione Water Systems Taste and 
Odor Mitigation 

Amador Water Agency 
and all Jurisdictions 

New Action X X  

Climate Change Actions  

Action 3.  Lower Bear Reservoir Expansion Study Amador Water Agency 
and all Jurisdictions 

New Action X X X 

Drought and Water Shortage and Wildfire Actions 

Action 4.   Replacement of Two Hypalon Lined and 
Covered Tanks with New Tanks 

Amador Water Agency 
and all Jurisdictions 

New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 5.  Mt. Crossman Main Area Tank for Upper 
CAWP System 

Amador Water Agency 
and all Jurisdictions 

New Action X X  

Action 6.   Upgrade Fire Pumps Amador Water Agency 
and all Jurisdictions 

2014 Action X X  

Flood and Localized Flood Actions 

Action 7. Mace Meadows Pump Station Flooding Amador Water Agency 
and all Jurisdictions 

New Action X X X 

Action 8. Eggiman Lane Flooding Amador Water Agency 
and all Jurisdictions 

New Action X X X 

Amador Fire Safe Council Actions 

Multi-Hazard Actions 

Action 1.   Community Ingress/Egress  Phase I: Fire 
Safe Programs and Public Education Activities* 

Amador County and all 
Jurisdictions 

New Action X X  

Action 2.   Community Ingress/Egress  Phase II: 
Brush Clearing and Fuels Reduction* 

Amador County and all 
Jurisdictions 

New Action X X  

Action 3.   Construction of Mitchell Mine Fuelbreak* Amador County and all 
Jurisdictions 

New Action X X  

Action 4.   Outreach and Public Information 
Immobile Citizen Evacuation* 

Amador County and all 
Jurisdictions 

New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 5.   Development of Fire Wise Communities in 
Amador County* 

Amador County and all 
Jurisdictions 

New Action X X  

Action 6.  Establish Fire Breaks on three parallel 
ridges (Antelope, Doakes and Panther)* 

Amador County and all 
Jurisdictions 

New Action X X  

Action 7.  Amador Soil Health and Agricultural 
Resiliency Program* 

Amador County and all 
Jurisdictions 

New Action X X  

Lockwood Fire Protection District Actions 

Multi-Hazard Actions 

Action 1.   Emergency Action Plan and Post-Disaster 
Recovery Plan 

LFPD, Amador County New Action X X  

Action 2.   COW  Celltower on Wheels LFPD, Amador County 2014 Action  X X  

Action 3.   Undergrounding of Overhead Power Lines LFPD, Amador County New Action X X  

Flood: Localized Flooding and Heavy Rains and Storms 

Action 4.   Water Hazards:  Dam Failure Study; Dry 
Creek Ford crossing on Hale Road 

LFPD, Amador County New Action X X X 

Wildfire Actions  

Action 5.   Water Tanks Installation and GIS tank 
location recording 

LFPD, Amador County 2014 Action  X X  

Action 6.   Public Education, Defensible Space, 
Firewise Communities 

LFPD, Amador County New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 7.   Remodel/renovation Stations 151, 152 LFPD, Amador County 2014 Action  X X  

Jackson Valley Irrigation District 

Ag Hazards Actions 

Action 1.   Outreach to Farmers regarding Agricultural 
Hazards in the Area 

JVID, Amador County New Action X X  

Aquatic Invasive Species Actions 

Action 2.   Lake Amador Aquatic Invasive Species 
Monitoring 

JVID and all Jurisdictions New Action X X  

Climate Change Actions 

Action 3.   Long Term Water Solutions Analysis Due 
to Climate Change 

JVID and all Jurisdictions New Action X X  

Dam Failure Actions 

Action 4.   Jackson Creek Dam Immediate Inundation 
Area Public Outreach  Dam Failure 

JVID, Amador County New Action X X X 

Action 5.   Jackson Creek Dam Spillway 
Apron Extension Project 

JVID, Amador County New Action X X X 

Drought and Water Shortage and Wildfire Actions 

Action 6.  JVID Water Meter Maintenance Program JVID New Action X X  

Action 7.  JVID Water Procurement and Additional 
Water Storage Study 

JVID and all Jurisdictions New Action X X  

Action 8.  Lake Amador Spillway Rubber Dam 
Project 

JVID, Amador County New Action X X X 

Earthquake Actions 

Action 9.  Jackson Creek Dam Seismic Evaluation 
and Liquefaction Study 

JVID, Amador County New Action X X  

Flood Actions 
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 10.  Lake Amador Drive Box Culvert 
Expansion Project 

JVID, Amador County New Action X X X 

Levee Failure Actions 

Action 11.  Jackson Creek Levee Maintenance Project JVID, Amador County New Action X X X 

Severe Weather Actions 

Action 12.  JVID Office Backup Generator JVID New Action X X  

Action 13.  JVID Freeze Protection Project JVID New Action X X  

Wildfire Actions 

Action 14.  JVID Fire Hydrant Expansion Project JVID, and all Jurisdictions New Action X X  

Pine Grove CSD Actions 

Multi-Hazard Actions  

Action 1.  Hydrant Project - Install water lines and 
add 16 fire hydrants to the area above Lupe Road in 
Pine Grove. There are 64 homes in this area that are 
on wells and there are no fire hydrants available. 

PGCSD New Action X X  

Severe Weather Actions  

Action 2.   Warming/Cooling Center/Generator PGCSD New Action X X  

River Pines PUD Actions 

Multi-Hazard Actions 

Action 1.   Wildfire Prevention and Public Education RPPUD New Action X X  
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Action Title 
Jurisdictions Benefitting 
from Action (s) 

New 
Action/ 
2014 Action 

Address 
Current 
Development 

Address 
Future 
Development 

Continued 
NFIP 
Compliance

Action 2.  Stormwater Drainage RPPUD New Action X X X 

Action 3.  Backup Generators RPPUD New Action X X  

Action 4.  Rebuild Culvert/Road at Consumnes River 
Access Point 

RPPUD New Action X X X 

* These actions are both County and Fire Safe Council joint actions. 
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Disaster Declaration History 

There have been no disasters declarations related to dam failure in Amador County, as shown in Table 4-4. 

NCDC Events 

There have been no NCDC dam failure events in Amador County. 

National Performance of Dams Program Events 

The National Performance of Dams Program at Stanford University tracks dam failures.  A search of the 
National Performance of Dams Program database showed no past dam failure events in Amador County. 

Hazard Mitigation Planning Committee Events 

The HMPC noted no events of dam failure that have affected the County. 

Unlikely No dam failure events have occurred in the County.  Further, based on historical data and input 
from the HMPC, it is unlikely that major dam failure event will occur in Amador County. 

Climate Change and Dam Failure 

Increases in both precipitation and heat causing snow melt in areas upstream of dams could increase the 
potential for dam failure and uncontrolled releases in Amador County. 

4.2.11. Drought and Water Shortage 

Drought 

Drought is a gradual phenomenon.  Although droughts are sometimes characterized as emergencies, they 
differ from typical emergency events.  Most natural disasters, such as floods or forest fires, occur relatively 
rapidly and afford little time for preparing for disaster response.  Droughts occur slowly, over a multi-year 
period, and it is often not obvious or easy to quantify when a drought begins and ends.  Water districts 
normally require at least a 10-year planning horizon to implement a multiagency improvement project to 
mitigate the effects of a drought and water supply shortage. 

Drought is a complex issue involving (see Figure 4-35) many factors it occurs when a normal amount of 
-consuming activities.  Drought can 

often be defined regionally based on its effects: 

 Meteorological drought is usually defined by a period of below average water supply.  
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 Agricultural drought 
crops and other agricultural operations such as livestock.  

 Hydrological drought is defined as deficiencies in surface and subsurface water supplies.  It is 
generally measured as streamflow, snowpack, and as lake, reservoir, and groundwater levels. 

 Socioeconomic drought occurs when a drought impacts health, well-being, and quality of life, or when 
a drought starts to have an adverse economic impact on a region. 

 
Source:  National Drought Mitigation Center (NDMC) 

The HMPC noted that drought can cause increased wildfire risk, discussed in Section 4.2.17.  During 
periods of drought, subsidence can also occur. 

Location and Extent 

Since drought is a regional phenomenon, it affects the whole of the County.  Speed of onset of drought is 
slow, while the duration varies from short (months) to long (years) Drought in the United States is 
monitored by the National Integrated Drought Information System (NIDIS).  A major component of this 

1990s as a process that synthesizes multiple indices, outlooks and local impacts, into an assessment that 
best represents current drought conditions.  The final outcome of each Drought Monitor is a consensus of 
federal, state, and academic scientists who are intimately familiar with the conditions in their respective 
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regions.  A snapshot of the drought conditions in California and the Amador Planning Area can be found 
in Figure 4-36.  Snapshots from 2013 and 2018 are shown in Figure 4-37.  

 
Source:  US Drought Monitor 



Amador County  4-79 
Local Hazard Mitigation Plan Update 
May 2020 

 

 

 
Source:  US Drought Monitor 

Cal DWR says the following about drought: 
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The drought issue in California is further compounded by water rights.  Water is a commodity possessed 
under a variety of legal doctrines.  The prioritization of water rights between farming and federally protected 
fish habitats in California contributes to this issue. 

As shown on the previous figures, drought is tracked by the US Drought Monitor.  The Drought Monitor 
includes a scale to measure drought intensity: 

 None 
 D0 (Abnormally Dry) 
 D1 (Moderate Drought) 
 D2 (Severe Drought) 
 D3 (Extreme Drought) 
 D4 (Exceptional Drought) 

Water Shortage 

Northern Sacramento Valley counties, including Amador County, generally have sufficient groundwater 
and surface water supplies to mitigate even the severest droughts of the past century.  Many other areas of 
the State, however, also place demands on these water resources during severe drought 

The 2016 Amador County General Plan Conservation Element noted that groundwater from individual 
wells represents a major water source in the unincorporated portions of the County.  In most of Amador 
County, groundwater-bearing units and aquifers are poorly defined. The majority of available groundwater 
is transient and found in fractured rock.  This fractured bedrock aquifer has not been adequately studied, 
and no information is available concerning the capacity of the aquifer. The Cosumnes Groundwater 
Subbasin underlies southwestern Amador County. The Cosumnes Subbasin is in overdraft; in other words, 
more water is leaving the groundwater basin than entering it. 

Location and Extent 

Since water shortage happens on a regional scale, the entirety of the County is at risk.  There is no 
established scientific scale to measure water shortage.  The speed of onset of water shortage tends to be 
lengthy.  The duration of water shortage can vary, depending on the severity of the drought that 
accompanies it. 
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Disaster Declaration History 

There has been one federal disaster related to drought and water shortage in Amador County issued in 1977.  
There have been two state disasters related to drought and water shortage in Amador County issued in 1976 
and 2014.  This can be seen in Table 4-30. 

Disaster Type State Declarations Federal Declarations 

Count Years  Count Years  

Drought 2 1976, 2014 1 1977 
Source: FEMA, Cal OES 

NCDC Events 

There have been 70 NCDC drought events in Amador County, all related to events in the 2014 to 2016 
drought. No deaths, injuries, or property damages were reported to the NCDC from these events. 

Event Type Number 
of Events 

Deaths Deaths 
(indirect 

Injuries Injuries 
(indirect) 

Property 
Damage 

Crop 
Damage 

Drought 70 0 0 0 0 $0 $1,500,000,000 
Source:  NCDC 
*Note: Losses reflect totals for all impacted areas, some of which fell outside of Amador County  

Cal DWR and Hazard Mitigation Planning Committee Events 

Historically, California has experienced multiple severe droughts.  According to the DWR, droughts 
exc
water supply.  The 1929-34 drought established the criteria commonly used in designing storage capacity 
and yield of large northern California reservoirs.  Table 4-32 compares the 1929-34 drought in the 
Sacramento and San Joaquin Valleys to the 1976-77, 1987-92, and 2007-09 droughts.  Figure 4-38 depicts 

-Year Historical Dry Periods, 1850-2000. 

Drought Period Sacramento Valley Runoff San Joaquin Valley Runoff 

(maf*/yr) (percent Average 
1901-96) 

(maf*/yr) (percent Average 
1906-96) 

1929-34 9.8 55 3.3 57 

1976-77 6.6 37 1.5 26 

1987-92 10.0 56 2.8 47 

2007-09 11.2 64 3.7 61 
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-2009, An Overview.  State of California Natural Resources Agency, California Department of 
Water Resources. 
*maf=million acre feet 

 
Source: California Department of Water Resources, www.water.ca.gov/ 
Notes: Dry periods prior to 1900 estimated from limited data; covers dry periods of statewide or major regional extent 

Figure 4-39 depicts runoff for the State from 1900 to 2015.  This gives a historical context for the 2014-
2015 drought to compare against past droughts. 

 
Source: California DWR 

The 2018 California State Hazard Mitigation Plan fleshed out the major droughts from 1900 to 2017.  This 
discussion below appends to the tables and figures above.   

The 1975-1977 Drought 

From November 1975 through November 1977, California experienced one of its most severe droughts. 
Although people in many areas of the state are accustomed to very little precipitation during the growing 
season (April to October), they expect it in the winter.  In 1976 and 1977, the winters brought only one-half 
and one-third of normal precipitation, respectively.  Most surface storage reservoirs were substantially 
drained in 1976, leading to widespread water shortages when 1977 turned out to be even drier.  31 counties 
were affected, resulting in $2.67 billion in crop damages.  No specific damages could be recalled in the 
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County from this drought.  Individual wells in areas of the County went dry, and had to be deepened in 
order to reach the water table. 

The 1987-1992 Drought 

From 1987 to 1992, California again experienced a serious drought due to low precipitation and run-off 
levels.  The hardest-hit region was the Central Coast, roughly from San Jose to Ventura.  In 1988, 45 

population, much of the dry-farmed agriculture, and over 40 percent of the irrigated agriculture.  Fish and 
wildlife resources suffered, recreational use of lakes and rivers decreased, forestry losses and fires 
increased, and hydroelectric power production decreased.  In February 1991, DWR and Cal OES surveyed 
drought conditions in all 58 California counties and found five main problems: extremely dry rangeland, 
irrigated agriculture with severe surface water shortages and falling groundwater levels, widespread rural 
areas where individual and community supplies were going dry, urban area water rationing at 25 to 50 
percent of normal usage, and environmental impacts. 

Storage in major reservoirs had dropped to 54 percent of average, the lowest since 1977.  The shortages led 
to stringent water rationing and severe cutbacks in agricultural production, including threats to survival of 
permanent crops such as trees and vines.  Fish and wildlife resources were in critical shape as well. Not 
since the 1928-1934 drought had there been such a prolonged dry period. In response to those conditions, 
the Governor established the Drought Action Team.  This team almost immediately created an emergency 
drought water bank to develop a supply for four critical needs: municipal and industrial uses, agricultural 
uses, protection of fish and wildlife, and carryover storage for 1992.  The large-scale transfer program, 
which involved over 800,000 acre-feet of water, was implemented in less than 100 days with the help and 
commitment of the entire water community and established important links between state agencies, local 
water interests, and local governments for future programs.  No specific damages could be recalled in the 
County from this drought. Individual wells in areas of the County went dry, and had to be deepened in order 
to reach the water table. 

The 2007-2009 Drought 

Water years 2007-2009 were collectively the 15th driest three-year -station 
precipitation index, which is a rough indicator of potential water supply availability to the State Water 
Project (SWP) and Central Valley Project (CVP).  Water year 2007 was the driest single year of that 
drought, and fell within the top 20 percent of dry years based on computed statewide runoff.  In June 2008, 
a state emergency proclamation was issued due to water shortage in selected Central Valley counties.  In 
February 2009, for the first time in its history, the State of California proclaimed a statewide drought.  The 
state placed unprecedented restrictions on CVP and SWP diversions from the Delta to protect listed fish 
species, a regulatory circumstance that exacerbated the impacts of the drought for water users. 

The greatest impacts of the 2007 2009 drought were observed in the CVP service area on the west side of 
the San Joaquin Valley, where hydrologic conditions combined with reduced CVP exports resulted in 
substantially reduced water supplies (50 percent supplies in 2007, 40 percent in 2008, and 10 percent in 
2009) for CVP south-of Delta agricultural contractors.  Small communities on the west side highly 
dependent on agricultural employment were especially affected by land fallowing due to lack of irrigation 
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supplies, as well as by factors associated with current economic recession.  The coupling of the drought and 
economic recession necessitated emergency response actions related to social services, such as food banks 
and unemployment assistance.  No specific damages could be recalled in the County from this drought. 
Individual wells in areas of the County went dry, and had to be deepened in order to reach the water table. 

The 2012-2017 Drought 

The statewide drought of 2012-2017 will be remembered as one of the most severe and costliest droughts 
of record in California. The drought that spanned water years 2012 through 2017 included the driest four-
year statewide precipitation on record (2012-2015) and the smallest Sierra-Cascades snowpack on record 
(2015, with 5 percent of average).  It was marked by extraordinary heat: 2014, 2015, and 2016 were 

the drought was declared officially over in April 2017, the state had expended $6.6 billion in drought 
response and mitigation programs, and had been declared a federal disaster area.  The immediate cause of 

for strong winter precipitation in the state. Ordinarily, water evaporates from the ocean in the warm Tropical 
Pacific Ocean and winds carry that water vapor to the U.S. west coast.  However, in 2014 the water vapor 
transport split into two branches and ended up going either north or south of California. During this drought, 
the JVID and AWA had impacts in the County.  Those impacts are discussed in their respective annexes to 
this Plan Update.  The HMPC reported that fire danger in 2013 and 2014 reached record levels as the 
drought produced dry, highly flammable fuel loads.  

Water Shortage 

Figure 4-40 illustrates several indicators commonly used to evaluate water conditions in California.  The 
percent of average values are determined by measurements made in each of the ten major hydrologic 
regions.  The chart describes water conditions in California between 2007 and 2018.  The chart illustrates 
the cyclical nature of weather patterns in California. 
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Source:  2018 State of California Hazard Mitigation Plan 

Beginning in 2012, snowpack levels in California dropped dramatically.  2015 estimates place snowpack 
as 5 percent of normal levels.  Snowpack measurements have been kept in California since 1950 and nothing 

.  The previous record for the lowest 
snowpack level in California, 25 percent of normal, was set both in 1976-77 and 2013-

Department of Water Resources.  Snowpack levels began to increase in 2016, and in 2017 snowpack 
increased to the largest in 22 years, according to the State Department of Water Resources.  In late 2017 
and early 2018, drought conditions began to return to southern California but have been dampened by 
periods of above average rainfall in the first part of 2019. 

With a reduction in water, water supply issues based on water rights becomes more evident.  Irrigation of 
agricultural lands is an ongoing concern in the Amador County Planning Area. Some agricultural uses are 
severely impacted through limited water supply.  Drought and water supply issues will continue to be a 
concern to the Planning Area.  Irrigation of agricultural lands also continues to be a concern in the Planning 
Area.   

Drought 

Likely Historical drought data for the Amador County Planning Area and region indicate there have been 
5 significant droughts in the last 85 years.  This equates to a drought every 17 years on average or a 5.9 
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percent chance of a drought in any given year.  However, based on this data and given the multi-year length 
and cyclical nature of droughts, the HMPC determined that future drought occurrences in the Planning Area 
are likely. 

Water Shortage 

Occasional  Recent historical data for water shortage indicates that Amador County may at some time 
be at risk to both short and prolonged periods of water shortage.  Based on this it is possible that water 
shortages will affect the County in the future during extreme drought conditions.  However, to date, Amador 
County has continued to have relatively consistent water supply.  

Climate Change and Drought and Water Shortage 

Climate scientists studying California find that drought conditions are likely to become more frequent and 
persistent over the 21st century due to climate change.  The experiences of California during recent years 

conservation, and use policies.  The 2014 CAS stresses the need for public policy development addressing 
long term climate change impacts on water supplies.  The CAS notes that climate change is likely to 

 California must change its water 
management and uses because climate change will likely create greater competition for limited water 
supplies needed by the environment, agriculture, and cities. 

A report from the Public Policy Institute of California noted that thousands of Californians  mostly in 
rural, small, disadvantaged communities  already face acute water scarcity, contaminated groundwater, or 
complete water loss.  Climate change would make these effects worse. 

Cal-Adapt has modeled future risk of drought.  Recent research suggests that extended drought occurrence 
- -year 

drought scenarios derived from LOCA downscaled meteorological and hydrological simulations (Figure 
4-41)  one for the earlier part of the 21st century, and one for the latter part: 

 The upper chart represents a mid-century dry spell from 2023-2042 identified from the HadGEM2-ES 
RCP 8.5 simulation. The extended drought scenario is based on the average annual precipitation over 
20 years. This average value equates to 78% of historical median annual precipitation averaged over 
the North Coast and Sierra California Climate Tracker regions. 

 The lower chart represents a late century dry spell from 2051 2070 identified from the HadGEM2-ES 
RCP 8.5 simulation. The extended drought scenario is based on the average annual precipitation over 
20 years. This average value equates to 78% of historical median annual precipitation averaged over 
the North Coast and Sierra California Climate Tracker regions. 
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Source:  Cal Adapt  Extended Drought Scenarios 
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property, environmental, and economic impacts to certain areas of the County.  Impacts that are not always 
quantified, but can be anticipated in a large dam failure event, include: 

 Injury and loss of life; 
 Impacts to agricultural; 
 Commercial and residential structural and property damage; 
 Disruption of and damage to critical infrastructure and services; 
 Health hazards associated with mold and mildew, contamination of drinking water, etc.; 
 Damage to roads/bridges resulting in loss of mobility; 
 Significant economic impact (jobs, sales, tax revenue) to the community; 
 Negative impact on commercial and residential property values; and 
 Significant disruption to students and teachers as temporary facilities and relocations would likely be 

needed. 
 Impact on the overall mental health of the community. 

Although new growth and development corridors would fall in the area flooded by a dam failure, given the 
limited potential of total dam failure and the large area that a dam failure would affect, development in the 
dam inundation area will continue to occur.   

Future Development GIS Analysis 

No dam inundation areas from the mapped dam inundation areas intersect a future development area.  As 
such, no maps or tabular analysis was created. 

4.3.7. Drought and Water Shortage Vulnerability Assessment 

Likelihood of Future Occurrence Likely (Drought)/Occasional (Water Shortage) 
Vulnerability Medium 

Drought is different than many of the other natural hazards in that it is not a distinct event and usually has 
a slow onset.  Drought can severely impact a region both physically and economically.  Drought affects 
different sectors in different ways and with varying intensities.  Adequate water is the most critical issue 
for agricultural, manufacturing, tourism, recreation, and commercial and domestic use.  As the population 
in the area continues to grow, so will the demand for water.  

Based on historical information, the occurrence of drought in California, including Amador County, is 
cyclical, driven by weather patterns.  Drought has occurred in the past and will occur in the future. Periods 
of actual drought with adverse impacts can vary in duration, and the period between droughts is often 
extended. Although an area may be under an extended dry period, determining when it becomes a drought 
is based on impacts to individual water users.  The vulnerability of Amador County to drought is 
countywide, but impacts may vary and may include reduction in water supply, agricultural losses, and an 
increase in dry fuels. 
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Drought impacts are wide-reaching and may be economic, environmental, and/or societal.  Tracking 
drought impacts can be difficult.  The Drought Impact Reporter from the NDMC is a useful reference tool 
that compiles reported drought impacts nationwide.  Table 4-75 show drought impacts for the Amador 
County Planning Area from 1850 to December 2019.  The data represented is skewed, with the majority of 
these impacts from records within the past ten years. 

Category Number of Impacts 

General Awareness 256 

Agriculture 120 

Business and Industry 24 

Energy 6 

Fire  76 

Plants & Wildlife 80 

Relief, Response, and Restrictions 255 

Society and Public Health 88 

Tourism and Recreation 32 

Water Supply and Quality 403 

Total 1,340 
Source:  National Drought Mitigation Center, 1/1/1850-12/31/2019 

The most significant qualitative impacts associated with drought in the Planning Area are those related to 
water intensive activities such as agriculture, wildfire protection, municipal usage, commerce, tourism, 
recreation, and wildlife preservation.  Mandatory conservation measures are typically implemented during 
extended droughts.  Drought conditions can also cause soil to compact and not absorb water well, potentially 
making an area more susceptible to flooding. 

It is difficult to quantitatively assess drought impacts to Amador County because not many county-specific 
studies have been conducted.  Some factors to consider include: the impacts of fallowed agricultural land, 
habitat loss and associated effects on wildlife, and the drawdown of the groundwater table.  The most direct 
and likely most difficult drought impact to quantify is to local economies, especially agricultural economies.  
The State has conducted some empirical studies on the economic effects of fallowed lands with regard to 

 address the situation in 
Amador County.  It can be assumed, however, that the loss of production in one sector of the economy 
would affect other sectors.  This is especially true of agriculture in Amador County (discussed in greater 
detail in 4.3.3), which is highly vulnerable to drought conditions.   

The drawdown of the groundwater table is one factor that has been recognized to occur during repeated dry 
years.  Lowering of groundwater levels results in the need to deepen wells, which subsequently lead to 
increased pumping costs.  These costs are a major consideration for residents relying on domestic wells and 
agricultural producers that irrigate with groundwater and/or use it for frost protection. The HMPC noted 
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that in the past, very few people had wells go dry; many of these occurring in the Pioneer and Shenandoah 
Valley area.  Land subsidence can also occur when the groundwater table is depleted. 

One of the specific vulnerabilities of drought in Amador County is the increased risk to trees from beetle 
kill and other tree mortality issues.  Bark beetles mine the inner bark (the phloem-cambial region) on twigs, 
branches, or trunks of trees and shrubs.  This activity often starts a flow of tree sap in conifers, but 
sometimes even in hardwoods like elm and walnut.  The sap flow (pitch tube) is accompanied by the 
sawdust like frass created by the beetles.  Frass accumulates in bark crevices or may drop and be visible on 
the ground or in spider webs.  Small emergence holes in the bark are a good indication that bark beetles 
were present.  Removal of the bark with the emergence holes often reveals dead and degraded inner bark 
and sometimes new adult beetles that have not yet emerged.  Bark beetles frequently attack trees weakened 
by drought, disease, injuries, or other factors that may stress the tree. Bark beetles can contribute to the 
decline and eventual death of trees; however only a few aggressive beetle species are known to be the sole 
cause of tree mortality (see Figure 4-97).   

 
Source:  University of California 

In addition to attacking larger limbs, some species such as cedar and cypress bark beetles feed by mining 
twigs up to 6 inches back from the end of the branch, resulting in dead tips. These discolored shoots hanging 

Figure 4-98) Adult elm bark beetles feed on 
the inner bark of twigs before laying eggs. If an adult has emerged from cut logs or a portion of a tree that 

beetle feeds on twigs, the beetle infects healthy elms with the fungi that cause Dutch elm disease. Elms 
showing yellowing or wilting branches in spring may be infected with Dutch elm disease. 



Amador County  4-240 
Local Hazard Mitigation Plan Update 
May 2020 

 
Source:  University of California 

More information regarding tree mortality is discussed in the wildfire vulnerability in Section 4.3.16. 

According to the HMPC, Amador County has access to large quantities of water through its surface water 
as well as through ground water.  However, population growth in the County will add additional pressure 
to water companies during periods of drought and water shortage.  Water companies will need to continue 
to plan for and add infrastructure capacity for population growth.  Population growth will be a challenge 
not only with regard to Amador - and nation-wide with 
regard to food production.  As more cropland is taken out of production to provide housing to accommodate 
for population growth, it is noted that more food production would also be needed to provide for that same 
population growth.  As Amador ikely that there would be less of a 
demand on the water tables.  However, more homes require more home water service which will be taken 
from ground wells or from local water companies.  Crops can be sustained from river water and canals 
while Amador County residence cannot. 
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Annex F Amador Water Agency 

F.1 Introduction 

This Annex details the hazard mitigation planning elements specific to the Amador Water Agency (AWA 
or Agency), a previously participating jurisdiction to the 2014 Amador County Local Hazard Mitigation 
Plan (LHMP) Update.  This Annex is not intended to be a standalone document, but appends to and 
supplements the information contained in the Base Plan document.  As such, all sections of the Base Plan, 
including the planning process and other procedural requirements apply to and were met by the Agency.  
This Annex provides additional information specific to AWA, with a focus on providing additional details 
on the risk assessment and mitigation strategy for this Agency. 

F.2 Planning Process 

As described above, the Agency followed the planning process detailed in Chapter 3 of the Base Plan.  In 
addition to providing representation on the Amador County Hazard Mitigation Planning Committee 
(HMPC), the Agency formulated their own internal planning team to support the broader planning process 
requirements.  Internal planning participants, their positions, and how they participated in the planning 
process are shown in Table F-1.  Additional details on plan participation and Agency representatives are 
included in Appendix A.  

Name Position/Title How Participated 

Rick Ferriera Operations Manager Coordinated effort and put team together, researched data  

Darrel Evensen Engineering Manager Participates in outside groups, researched data 

Andrea Hinton Regulatory Compliance 
Specialist 

Researched data, water quality and reporting. Participated in UWMP 

Linda Nafus Administrative Assistant II Researched data and submitted information 
 

Coordination with other community and Agency planning efforts is paramount to the successful 
implementation of this LHMP Update.  This section provides information on how the Agency integrated 
the previously approved 2014 Plan into existing planning mechanisms and programs.  Specifically, the 
Agency incorporated into or implemented the 2014 LHMP through other plans and programs shown in 
Table F-2. 
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Planning Mechanism 2014 LHMP Was 
Incorporated/Implemented In. 

Details: How was it incorporated? 

UWMP/LTUNSS/IRUMP 
 

The agency has referred back to the 2014 LHMP many times to 
assist with the development of multiple studies. 

General Plan (draft) Portions of the LHMP were used to inform portions of the General 
Plan draft. 

CAWP EIR Portions of the LHMP were used to inform portions of the CAWP. 
 

F.3 Agency Profile 

The Agency profile for the AWA is detailed in the following sections.  Figure F-1 displays a map and the 
location of the Agency within Amador County.  Figure F-2 shows who the AWA provides water to, while 
Figure F-3 shows the AWA wastewater systems. 
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F.3.1. Overview and Background 

In 1959, the AWA was formed for the purpose of providing water and wastewater services to the residents 
of Amador County.  The AWA is the main water supplier for the western portion of Amador County.  The 
Agency has two sources of water:  surface water and groundwater.  Surface water accounts for 
approximately 94% of total supply.  AWA is the primary supplier of water to Amador County. 

The primary source of consumptive water is the Mokelumne River which is supplied from rainfall and 
snowmelt from the Sierra Mountain Range.  This water is diverted from the Tiger Creek afterbay or Lake 

two main water systems are the Amador Water System (AWS) and the Central Amador Water Project 
System (CAWP).  The Agency supplies drinking water to the communities of Jackson, Ione, Sutter Creek, 
Amador City, Drytown, Plymouth, the communities along the Highway 88 corridor, and the Lake 
Camanche and LaMel Heights areas.  The agency is located on Ridge Road in Sutter Creek; however, their 
assets are located throughout the County and beyond. 

Water Sources 

The North Fork of the Mokelumne River, located in the California Sierra Nevada Mountains, is the primary 
source for the CAWP system, the AWS, and the PG&E Tiger Creek Powerhouse system.  Water supplied 
from rainfall and snowmelt is stored in Tiger Creek Afterbay and gravity feeds to the PG&E Tiger Creek 
Powerhouse Memcor Plant where it is treated and serves the PG&E Conference Center.  Water from the 
Tiger Creek Afterbay is gravity fed via the Gravity Supply Line to the Buckhorn Water Treatment Plant 
where it is treated and ready for use by Agency customers in Pine Grove, Pine Acres, Sunset Heights, 
Fairway Pines, Jackson Pines, Pioneer, Gayla Manor, Ranch House Estates, Toma Lane, Sierra Highlands, 
Silver Lake Pines, Ridgeway Pines, Rabb Park, and Mace Meadows.  Water from the Mokelumne River is 
also stored in Lake Tabeaud and conveyed by pipeline to the Tanner Water Treatment Plant where it is 
treated for use by the customers of Jackson, Sutter Creek, Amador City, Drytown, and Plymouth.  The Ione 
Pipeline transports raw water from the Tanner Reservoir to the Ione Water Treatment Plant where it is 

of wells located in the La Mel Heights Subdivision and Lake Camanche residents get their water from four 
wells located in the Lake Camanche area.   

F.4 Hazard Identification 

AWA identified the hazards that affect the Agency and summarized their location, extent, frequency of 
occurrence, potential magnitude, and significance specific to Agency (see Table F-3).   
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Hazard 
Geographic 
Extent 

Likelihood 
of Future 
Occurrences 

Magnitude/ 
Severity Significance 

Climate 
Change 
Influence 

Agricultural Hazards:  
Severe Weather/Insect - Pests 

Extensive Highly Likely Limited Low Low 

Aquatic Invasive Species Extensive Likely Critical High Low 

Avalanche Limited Unlikely Negligible Low Medium 

Climate Change Extensive Likely Critical High  

Dam Failure Extensive Unlikely Catastrophic High Medium 

Drought & Water shortage Extensive Likely Limited Medium High 

Earthquake (large damaging/small) Significant Unlikely Catastrophic High Low 

Floods: 1%/0.2% annual chance Significant Occasional Critical Medium Medium 

Floods: Localized Storm water Significant Highly Likely Limited Medium Medium 

Landslide, Mudslide, Debris Flow Significant Likely Critical Medium Medium 

Levee Failure Limited Occasional Limited Low Medium 

Severe Weather:  Extreme Heat Extensive Highly Likely Limited Medium High 

Severe Weather: Heavy Rains and Storms 
(Hail, Lightning) 

Extensive Highly Likely Critical Medium Medium 

Severe Weather: High Winds and Tornadoes Extensive Highly Likely Limited Medium Low 

Severe Weather: Winter Storms and Freeze Significant Highly Likely Limited Medium Medium 

Wildfire Extensive Highly Likely Catastrophic High High 

Geographic Extent 
Limited: Less than 10% of planning area 
Significant: 10-50% of planning area 
Extensive: 50-100% of planning area  
Likelihood of Future Occurrences 
Highly Likely: Near 100% chance of 
occurrence in next year, or happens every 
year. 
Likely: Between 10 and 100% chance of 
occurrence in next year, or has a recurrence 
interval of 10 years or less.  
Occasional: Between 1 and 10% chance of 
occurrence in the next year, or has a 
recurrence interval of 11 to 100 years. 
Unlikely: Less than 1% chance of 
occurrence in next 100 years, or has a 
recurrence interval of greater than every 100 
years. 

Magnitude/Severity 
Catastrophic More than 50 percent of property severely damaged; 
shutdown of facilities for more than 30 days; and/or multiple deaths 
Critical 25-50 percent of property severely damaged; shutdown of 
facilities for at least two weeks; and/or injuries and/or illnesses result in 
permanent disability 
Limited 10-25 percent of property severely damaged; shutdown of 
facilities for more than a week; and/or injuries/illnesses treatable do not 
result in permanent disability 
Negligible Less than 10 percent of property severely damaged, 
shutdown of facilities and services for less than 24 hours; and/or 
injuries/illnesses treatable with first aid 
Significance  
Low: minimal potential impact 
Medium: moderate potential impact 
High: widespread potential impact 
Climate Change Influence 
Low: minimal potential impact 
Medium: moderate potential impact 
High: widespread potential impact 
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F.5 Hazard Profile and Vulnerability Assessment 

The intent of this section is to profile the Agency  hazards and assess the Agency rate 
from that of the Amador County Planning Area as a whole, which has already been assessed in Sections 
4.2 Hazard Profiles and 4.3 Vulnerability Assessment in the Base Plan.  The hazard profiles in the Base 
Plan discuss overall impacts to the Planning Area and describes the hazard problem description, hazard 
location and extent, magnitude/severity, previous occurrences of hazard events and the likelihood of future 
occurrences.  Hazard profile information specific to the Agency is included in this Annex.  This 
vulnerability assessment analyzes the property and other assets at risk to hazards ranked of medium or high 
significance specific to the Agency.  For more information about how hazards affect the County as a whole, 
see Chapter 4 Risk Assessment in the Base Plan. 

F.5.1. Hazard Profiles 

Each hazard vulnerability assessment in Section F.5.3, includes a hazard profile/problem description as to 
how each medium or high significant hazard (as shown in Table F-3) affects the Agency and includes 
information on past hazard occurrences and the likelihood of future hazard occurrence.  The intent of this 
section is to provide jurisdictional specific information on hazards and further describes how the hazards 
and risks differ across the Agency and the Amador County Planning Area. 

F.5.2. Vulnerability Assessment and Assets at Risk 

This section identifies the Agency  total assets at risk, including values at risk, populations at risk, critical 
facilities and infrastructure, natural resources, and historic and cultural resources.  Growth and development 
trends are also presented for the community.  This data is not hazard specific, but is representative of total 
assets at risk within the Agency. 

This section considers the AWA ey Agency assets such as critical facilities, 
infrastructure, and other Agency assets and their values.  With respect to Agency assets, the majority of 
these assets are considered critical facilities as defined for this Plan.  Critical facilities are defined for this 
Plan as: 

A critical facility is classified by the following categories: (1) Essential Services Facilities, (2) At-Risk 
Populations Facilities, and (3) Hazardous Materials Facilities, as discussed in Section 4.3.1 of the Base 
Plan. 
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Table F-4 lists critical facilities and other Agency assets identified by the Agency Planning Team as 
important to protect in the event of a disaster. AWA  (located above ground), valued at 
over $95 million, consist of the buildings and infrastructure to support the Agency    

Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

AWS/Ione Pump Station Prison Station & 
backwash tank 

$1,209,390  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Ione WTP Ione WTP $13,306,119  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/ Ione Tank Prison Tank $1,895,136  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek AWA  Tanner WTP Building, 
Trailer & Shop 

$19,251,445  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/ Sutter Creek Backwash Facility Backwash Recycling 
System & Controls 

$3,908,885  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Pump Station Ridge Pump Station $275,513  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Pump Station Canal Bypass Pump 
Station 

$421,297  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Pump Station Trent Pump Station $330,869  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Pump Station Airport Pump Station $285,573 Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Supply Pump Lake Tabeaud Canal 
Supply 

$125,571 Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Canal Flumes $288,750  Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, High 
Winds   

AWS/Sutter Creek Tank Trent Ridge Tank, 
bolted steel 

$229,489 Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek WTP Tanner WTP Yard $996,064  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek WTP Tanner Reservoir $254,958  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Building & Controls Amador Transmission 
Line - ATL 

$300,436  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/ Sutter Creek Hydroelectric Plant Tanner Hydro $1,746,826 
 

 Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/Sutter Creek Building Administration 
Building 

$1,899,814  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

AWS/ Sutter Creek Plant Cummings fixed 
generator 

$85,000 Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Lift Station Lift Station A $350,324  Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds   

Camanche  Lift Station Lift Station B $350,324 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds   

Camanche  Lift Station Lift Station C $503,440 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds   

Camanche  Lift Station Lift Station D $540,400 Wildfires, Climate 
Change, Severe 

Weather, 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Flooding, High 
Winds   

Camanche  Pump  Well #10 $292,985  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Tank 12A, 12b Wood 
Storage Tank 

$1,375,399  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Tank #6 Storage Tank, 
wood 

$233,592  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

Camanche  Tank Well #9 Storage, 
wood 

$350,219  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Tank Tank #10, redwood $292,985  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche Tank #9  Telemetry $12,857  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Tank Tank #8, redwood $94,650  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

Camanche  Tank/Booster Pump Tank 8, bolted steel $248,967  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Warehouse Camanche Warehouse $921,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Well Well #12 $1,259,523  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche Well #12 CAT fixed generator $148,300  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Well Well #6 $253,090 Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, High 
Winds  

Camanche  Well Well #14 $141,245  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  Well  Well #9 $67,950  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche  WWTP Camanche WWTP $12,944,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Camanche Well #9 Generator Cummings Fixed $65,452  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Buckhorn WTP Buckhorn WTP $7,822,502  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP System Backwash Backwash Recycling $2,291,178  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

CAWP system Storage Shed Storage Shed $35,116  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank Madrone Tank, bolted 
steel 

$136,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

CAWP system Tank Frank's Tank, welded 
steel 

$124,248  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank CSA 2 Tank 1, wood $82,862  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

CAWP system Building GSL Regulator 
Building  Tiger Creek 

$582,765  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank Jackson Pines, bolted 
steel, telemetry 

$262,857  Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, High 
Winds   

CAWP system Tank Mace Meadows #5 
Tank, bolted steel, 
telemetry 

$224,641  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds  

CAWP system Tank CAWP Tank, bolted 
steel 

$137,151  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank Rabb Park Tank, 
bolted steel, Shed 

$240,935  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank Sunset Heights Tank, 
welded steel 

$117,477  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds      

CAWP system Tank Tank C, redwood $211,384  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

CAWP system Tank Mace Meadows #3, 
redwood, Telemetry 

$159,653  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP system Tank Mace Meadows #4, 
bolted steel, Telemetry 

$266,519  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP system Tank Alpine Tank #2, 
welded steel 

$334,834  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP system Tank Tank B Storage Tank, 
bolted steel 

2,000,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP system Tank Tank A Storage Tank, 
welded steel 

$2,000,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP System Storage Shed Building & Equipment $38,812  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

CAWP System Plant CAT fixed generator $227,500  Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, High 
Winds     

CAWP System Tiger Creek Regulator Generac fixed 
generator 

$45,755  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Eaglesnest Chlorine Station Eaglesnest Chlorine 
Station 

$33,189  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Gayla Manor  WWTP Gayla Manor WWTP $247,889  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

LaMel Heights Pump Station LaMel Hts Pump 
Station 

$349,800  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

LaMel Heights Tank LaMel Hts Tank, 
bolted steel 

$200,132  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Martell Lift Station Martell Lift Stations $1,290,271 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Wal-Mart Lift Station $254,247 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Kmart Lift Station $374,247 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Lift Station 1 $555,243 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Lift Station 2 $754,621 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Ford fixed generator $85,400 Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Sierra West Lift 
Station 

$774,247 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station General fixed 
generator 

$65,570 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station Amador Central List 
Station 

$680,996 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Martell Lift Station General fixed 
generator 

$77,590 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Mt Crossman Pump Station Mt. Crossman Pump 
Station 

$611,379  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Mt Crossman Pump Station CAT fixed generator $52,340  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Pine Acres Pump Station Pine Acres Pump 
Station 

$229,598  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Pine Acres Tank Pine Acres tank, wood $400,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Pine Acres Tank Pine Acres tank, wood $400,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Pine Acres Tank Pine Acres tank, 
welded steel 

$620,000  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Ranch House  Pump Station Ranch House Pump 
Station 

$50,299  Wildfires, Climate 
Change, Severe 
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Service Area Facility Type Facility Name Replacement Value Which Hazards 
Pose Risk 

Weather, High 
Winds     

Ranch House  Tank Ranch House Tank, 
bolted steel 

$506,227  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Raven Rd Vault Raven Rd Vault Pit A 
& B Tank Site 

$126,274  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds   

Ridge Rd Lift Station Ridge Lift Station $202,491 Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Ridgeway Pines Tank Ridgeway Pines Tank, 
Redwood 

$90,446  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Rocky Lane Pressure Regulating 
Station 

Rocky Lane Pressure 
Sta. 

$35,829  Wildfires, Climate 
Change, Severe 
Weather, High 

Winds     

Silver Lake Pines Pump Station SLP Pump Station $1,265,641  Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

Tiger Creek Pump Station Tiger Creek Pump 
Station 

$937,082  Wildfires, Climate 
Change, Severe 

Weather, 
Flooding, High 

Winds     

  TOTAL $95,871,074.00  
Source:  AWA 

AWA has a variety of natural resources of value to the Agency.  These natural resources parallels that of 
Amador County as a whole.  Information can be found in Section 4.3.1 of the Base Plan.  

AWA has a variety of historic and cultural resources of value to the Agency.  These historic and cultural 
resources parallels that of Amador County as a whole.  Information can be found in Section 4.3.1 of the 
Base Plan. 
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The Amador Water Agency has identified development trends within the following studies- 

 Long Term Water Needs Study 2017 
 Integrated Regional Water Management Plan Update 2018 
 Central Amador Water Project (CAWP) Environmental Impact Report 2017 
 Urban Water Management Plan 2015; and the Master Water Plan (draft) 

General growth in the Agency parallels that of Amador County as a whole.  Information can be found in 
Section 4.3.1 of the Base Plan. 

Development since 2014 

The AWA noted the following facilities constructed since 2014. 

 Buckhorn Backwash Facility was constructed and began recycling water in 2018 
 Ione Backwash Recycling Facility was constructed and began recycling water in 2016 
 Tanner Backwash Facility was constructed and began recycling water in 2019 
 Since 2014 the number of Service Connections increased by 635. This is primarily in Ione subdivisions 

and Martell commercial.  
 Tanner Hydroelectric Plant in 2107 and has been generating power since then. 
 Ione Hydroelectric Plant in 2020 

Future Development 

The Agency has no control over future development in areas the Agency provides water in.  Future 
development in these areas parallels that of Amador County.  More general information on growth and 

4.3.1 Amador County Vulnerability and Assets at Risk of the Base Plan. 

F.5.3. Vulnerability to Specific Hazards 

This section provides the vulnerability assessment, including any quantifiable loss estimates, for those 
hazards identified above in Table F-3 as high or medium significance hazards.  Impacts of past events and 
vulnerability of the Agency to specific hazards are further discussed below (see Section 4.1 Hazard 
Identification in the Base Plan for more detailed information about these hazards and their impacts on the 
Amador County Planning Area).   

An estimate of the vulnerability of the Agency to each identified priority hazard, in addition to the estimate 
of likelihood of future occurrence, is provided in each of the hazard-specific sections that follow.  
Vulnerability is measured in general, qualitative terms and is a summary of the potential impact based on 
past occurrences, spatial extent, and damage and casualty potential.  It is categorized into the following 
classifications:  

 Extremely Low The occurrence and potential cost of damage to life and property is very minimal to 
nonexistent. 
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 Low Minimal potential impact.  The occurrence and potential cost of damage to life and property is 
minimal. 

 Medium Moderate potential impact.  This ranking carries a moderate threat level to the general 
population and/or built environment.  Here the potential damage is more isolated and less costly than a 
more widespread disaster.  

 High Widespread potential impact.  This ranking carries a high threat to the general population and/or 
built environment.  The potential for damage is widespread.  Hazards in this category may have 
occurred in the past.  

 Extremely High Very widespread with catastrophic impact. 

Depending on the hazard and availability of data for analysis, this hazard specific vulnerability assessment 
also includes information on values at risk, critical facilities and infrastructure, populations at risk, and 
future development.   

Likelihood of Future Occurrence Likely 
Vulnerability High 

Hazard Profile and Problem Description 

Invasive species are organisms that are introduced into an area beyond their natural range and become a 
pest in the new environment. The terms: Marine Invasive Species and Non-native Aquatic Species (NAS) 
are used interchangeably.  This hazard considers the economic, environmental, and other issues related to 
invasive pests of a marine and freshwater nature, particularly euryhaline organisms.  These are species 
having the ability to tolerate a wide range of salinity and can transition in and out of fresh and saltwater.   

Examples include the zebra mussel and the propagation of water hyacinth in the California Delta.  Quagga 
and zebra mussels are an invasive, non-native species that breed very fast, have no known predators, and 
can quickly colonize new areas within California waters.  A local bull frog is also a concern to the aquatic 
systems within the County.  

Location and Extent 

All freshwater lakes, streams, and rivers in Amador County are potentially at risk from aquatic invasive 
species.  There is no established scale for aquatic invasive species.  Magnitude is measured by the presence 
and counts of aquatic invasive species in waterways in the Agency and Amador County.  Speed of onset of 
these invasive species is short, as it only takes a careless resident or visitor to accidentally introduce an 
invasive species.  However, the impacts associated with the introduction of a new invasive species can last 
years. 

Past Occurrences 

The HMPC was able to find no past occurrences that affected the Agency.  
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Vulnerability to and Impacts from Aquatic Invasive Species 

Once introduced, invasive species are likely to become a permanent part of an ecosystem and may flourish, 
creating environmental imbalances and wreaking economic havoc.  Examples include the zebra mussel 
infestation in the Great Lakes and the propagation of water hyacinth in the California Delta.  Quagga and 
zebra mussels are an invasive, non-native species that breed very fast, have no known predators, and can 
quickly colonize new areas within California waters.  Once established, these mussels can clog water intake 
and delivery pipes; dam intake gates and pipes; adhere to boats, pilings, and most hard and some soft 
substrates, and litter beaches and shores with jagged, foul smelling shells.  Both the zebra mussel and the 
quagga mussel are concerns for California, Amador County, and the Agency.  These mussels have not 
affected the waters in Amador County yet, but are still a cause for concern. A local bull frog is also a 
concern to the aquatic systems within the County.  

The most serious measurable economic impacts associated with aquatic invasive species are suffered by 
communities, water Agencies and other users of water who may have increased maintenance costs due to 
plugged water pipes, intake screens, and possible damage to pumps and other equipment.  It even impacts 
citizens through increased costs for drinking water and food prices passed along to consumers by the water 
and agriculture industries brought on by their increased costs in maintenance and equipment repair.  It 
impacts the local fisheries, and in some lakes, has caused a collapse in the populations of sport fish. 

Aquatic invasive species have the ability to tolerate a wide range of conditions and are extremely adaptable. 
Once they have infected a water body, they are difficult to eradicate.  They can readily spread into 
downstream waters.  Aquatic invasive species can cause significant economic impacts.  Of notable concern, 
should quagga mussels reach Amador County, the economic impacts would be substantial to all 
communities.  The AWA noted that there have been no impacts to date, but there is concern about the 
future. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

None planned at this time that would be affected by this hazard.  This could change in the future if there is 
an influx of these invasive species. 

Likelihood of Future Occurrence Likely 
Vulnerability High 

Hazard Profile and Problem Description 

Climate change adaptation is a key priority of the State of California.  The 2018 State of California Multi-
Hazard Mitigation Plan stated that climate change is already affecting California.  Sea levels have risen by 
as much as seven inches along the California coast over the last century, increasing erosion and pressure 
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average temperatures, more extreme hot days, fewer cold nights, a lengthening of the growing season, shifts 
in the water cycle with less winter precipitation falling as snow, and earlier runoff of both snowmelt and 
rainwater in the year. In addition to changes in average temperatures, sea level, and precipitation patterns, 
the intensity of extreme weather events is also changing.   

In Amador County and the Agency, the HMPC noted that each year it seems to get a bit warmer and snow 
seems to start at higher levels.  It was also noted that 2017 was one of the wettest years ever.  

Location and Extent 

Climate change is a global phenomenon.  It is expected to affect the whole of the Agency, Amador County, 
and State of California.  There is no scale to measure the extent of climate change.  Climate change 
exacerbates other hazards, such as drought, extreme heat, flooding, wildfire, and others.  The speed of onset 
of climate change is very slow.  The duration of climate change is not yet known, but is feared to be tens to 
hundreds of years.   

Past Occurrences 

Climate change has never been directly linked to any declared disasters.  While the Agency noted that 
climate change is of concern, no specific impacts of climate change could be recalled.  The Agency and 
HMPC members noted that the strength of storms does seem to be increasing and the temperatures seem to 
be getting hotter.  

Vulnerability to and Impacts from Climate Change 

The California Adaptation Planning Guide (APG) prepared by California OES and CNRA was developed 
to provide guidance and support for local governments and regional collaboratives to address the 

has divided California into 11 different regions based on political boundaries, projected climate impacts, 
existing environmental setting, socioeconomic factors and regional designations.  Amador County falls 

economy is primarily tourism-based.  The region is rich in natural resources, biodiversity, and is the source 
for the majority of water used by the state.  This information can be used to guide climate adaptation 
planning in the Agency and Amador County Planning Area. 

The California APG: Understanding Regional Characteristics identified the following impacts specific to 
the North Sierra region in which the Amador County Planning Area is part of: 

 Temperature increases 
 Decreased precipitation 
 Reduced snowpack 
 Reduced tourism 
 Ecosystem change 
 Sensitive species stress 
 Increased wildfire 
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The AWA also noted additional impacts. 

  provide raw supply and domestic 
drinking water to the customers. 

 Wildfires can easily damage wooden domestic drinking water tanks. 
 Temperature and wildfires can have an effect on communication facilities causing widespread 

Communication interruptions for landlines, radio, and cell systems.   Could cause water treatment plant 
production issues and prevent staff from controlling and managing water systems.  

 Lack of precipitation and snowpack can reduce surface water supplies affecting our ability to supply 
 domestic drinking water and possible proper fire flows and supplies. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Future development will be impacted by climate change as wildfires become more prevalent and AWA 
facilities will have to be replaced by CMU concrete block walls and metal roofs instead of wood structures. 
AWA facilities around Lake Camanche and the City of Ione will have increased hot summers that will 
require more air conditioning demands to keep chemicals and electrical equipment safe. 

Likelihood of Future Occurrence Unlikely 
Vulnerability High 

Hazard Profile and Problem Description 

Dams are manmade structures built for a variety of uses including flood protection, power generation, 
agriculture, water supply, and recreation.  When dams are constructed for flood protection, they are usually 
engineered to withstand a flood with a computed risk of occurrence.  For example, a dam may be designed 
to contain a flood at a location on a stream that has a certain probability of occurring in any one year.  If 
prolonged periods of rainfall and flooding occur that exceed the design requirements, that structure may be 
overtopped or fail.  Overtopping is the primary cause of earthen dam failure in the United States. 

Location and Extent 

Dam failure is a natural disaster from two perspectives.  First, the inundation from released waters resulting 
from dam failure is related to naturally occurring floodwaters.  Second, a total dam failure would most 
probably happen as a consequence of the natural disaster triggering the event, such as an earthquake.  There 
is no scale with which to measure dam failure.  However, Cal DWR Division of Safety of Dams (DSOD) 
assigns hazard ratings to dams within the State that provides information on the potential impact should a 
dam fail.  The following two factors are considered when assigning hazard ratings: existing land use and 
land use controls (zoning) downstream of the dam.  Dams are classified in four categories that identify the 
potential hazard to life and property: Low, Significant, High, and Extremely High.  These were discussed 
in more detail in Section 4.2.10 of the Base Plan. 
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While a dam may fill slowly with runoff from winter storms, a dam break has a very quick speed of onset.  
The duration of dam failure is generally not long  only as long as it takes to empty the reservoir of water 
the dam held back.  The Agency would be affected for as long as the flood waters from the dam failure took 
to drain downstream. 

Dam inundation layers were obtained from Cal OES for the extremely high and high hazard dams in 
Amador County.  Not all extremely high and high hazard dams had inundation maps.  Those mapped dams 
are shown in Figure F-4 (extremely high hazard dams) and Figure F-5 (high hazard dams) for the Agency. 
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The Agency owns the Ione Canal Dam, the Gayla Manor wastewater storage pond dam, and the Lake 
Camanche wastewater storage pond dam, all of which are low hazard dams.  The primary risk from these 
low hazard dams involves property and potential environmental damage. 

Past Occurrences 

The Agency noted no dam failure occurrences that have affected the Agency.   

Vulnerability to and Impacts from Dam Failure 

Dam failure flooding would vary by community depending on which dam fails and the nature and extent 
of the dam failure and associated flooding.  Impacts to the Agency from a dam failure flood include loss of 
life and injury, flooding and damage to property and structures, damage to critical facilities and 
infrastructure, loss of natural resources, and all other flood related impacts.  Additionally, mass evacuations 
and associated economic losses can also be significant. 

PG&E Mokelumne River Project  Emergency Action Plan FERC # 137 

The recently completed Ione Hydro facility depends on the Ione Reservoir to contain the discharged water 
for future use at the Ione Water Treatment Plant. If the dam fails, the water would be wasted down the 
natural drainage and not captured for future potable water treatment. Dam failure would also inundate 
the future site of a new Ione Res Water Treatment Plant. Careful consideration of treatment plant layout 
will be needed to correct for this potential risk. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Dam failure would also inundate the future site of a new Ione Res Water Treatment Plant. Careful 
consideration of treatment plant layout will be needed to correct for this potential risk. 

Likelihood of Future Occurrence Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

Drought is a complex issue involving many factors it occurs when a normal amount of precipitation and 
snow is not a -consuming activities.  Drought can often be defined 
regionally based on its effects.  Drought is different than many of the other natural hazards in that it is not 
a distinct event and usually has a slow onset.  Drought can severely impact a region both physically and 
economically.  Drought affects different sectors in different ways and with varying intensities.  Adequate 
water is the most critical issue and is critical for agriculture, manufacturing, tourism, recreation, and 
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commercial and domestic use.  As the population in the area continues to grow, so will the demand for 
water. 

Location and Extent 

Drought and water shortage are regional phenomenon.  The whole of the County, as well as the whole of 
the Agency, is at risk.  The US Drought Monitor categorizes drought conditions with the following scale: 

 None 
 D0  Abnormally dry 
 D1  Moderate Drought 
 D2  Severe Drought 
 D3  Extreme drought 
 D4  Exceptional drought 

Drought has a slow speed of onset and a variable duration.  Drought can last for a short period of time, 
which does not usually affect water shortages and for longer periods.  Should a drought last for a long 
period of time, water shortage becomes a larger issue.  Current drought conditions in the Agency and the 
County are shown in Section 4.2.11 of the Base Plan. 

Past Occurrences 

Since drought is a regional phenomenon, past occurrences of drought for the Agency are the same as those 
for the County and includes 5 multi-year droughts over an 85-year period.  Details on past drought 
occurrences can be found in Section 4.2.11 of the Base Plan. 

The last drought period 2015  2017 saw an increase in infrastructure breaks within the water distribution 
systems.   

Vulnerability to and Impacts from Drought and Water Shortage 

Based on historical information, the occurrence of drought in California, including the Agency, is cyclical, 
driven by weather patterns.  Drought has occurred in the past and will occur in the future.  Periods of actual 
drought with adverse impacts can vary in duration, and the period between droughts can be extended.  
Although an area may be under an extended dry period, determining when it becomes a drought is based 
on impacts to individual water users.   

Surface water accounts for 
supply source for both the Amador Water System (AWS) and the Central Amador Water Project (CAWP) 

pply is the Mokelumne 
River, a snow- and rain-fed river originating in the Sierra Nevada.  The Mokelumne River watershed is a 
relatively narrow and steep watershed located northeast of the Sacramento-San Joaquin Delta on the 
western slope of the Sierra Nevada.  The watershed, upstream of Camanche Dam, covers an area of 627 
square miles and extends from Highland Peak (elevation 10,934 feet above sea level) near the crest of the 
Sierra Mountains to Camanche Reservoir (elevation 235 feet above sea level) located in the lower western 
foothills near Clements. 
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Annual precipitation (rainfall and snowfall) in the Mokelumne River Watershed, and thus river runoff, is 
extremely variable in Northern California.  Within a year, precipitation is highly seasonal with most 
precipitation normally occurring between November and May and very little occurring between late spring 
and fall. Peak flows in the Mokelumne River normally occur during winter storms or during the spring 
snow-melt season from March through June. River flows decrease to a minimum in late summer or fall. 

Amador County has a varying range of temperature and precipitation. The Sierra Nevada foothill areas 
experience hot, dry summers and mild winters.  The higher elevations, about 5,000 feet, experience long 
and severe winters accompanied by heavy snowfall.  The Agency is the main water purveyor for the western 
portion of Amador County.  The Agency has the legal jurisdiction to serve water throughout Amador 
County 

Relatively high water losses have been historica
and delivery system, specifically the Amador Canal and Ione Canal.  The new Amador Transmission 
Pipeline, completed in July 2007, replaced the majority of the conveyance requirement for the canal by 
constructing a 33-inch pipeline between Lake Tabeaud and the Tanner Reservoir.  The new pipeline 
mitigates for water historically lost during conveyance through the Amador Canal, lowering effective 
system demand and allowing the Agency to more efficiently use its water entitlements.  Also, by eliminating 
canal losses, the Agency has been able to better identify residential, commercial and industrial losses. 

Agency operational experience during normal, dry and multiple dry year conditions, such as 1988 to 1994, 
indicates that the spring runoff will continue to fill PG&E reservoirs to near capacity.  These reservoirs 
form the head of both the AWS and CAWP surface water diversions.  Even during unusually severe 
droughts, such as occurred in 1976/1977, and the prolonged drought of 1988 to 1994, the PG&E storage 
capacity and the priority of the water rights for such storage enables PG&E to deliver the full annual contract 
entitlements to the Agency.  For the limited groundwater sources utilized by the Agency, the firm yield 
determined at the time of well installation indicates that the supply is consistent for normal, dry or multiple 

 

The original La Mel Heights groundwater well has been run continuously through a variety of seasonal and 
climatic conditions and has continued to produce a steady yield.  The Agency added a second well in the 
La Mel Heights area to provide additional supply as well as to provide redundancy. 

The Agency has completed a Groundwater Sustainability Study for the Lake Camanche Village service 
area, as directed by the State Department of Public Health (CDPH). To date, the water Cosumnes Sub-basin 
that supplies Lake Camanche Village has supplied sufficient water, but it should be noted that the Agency 
did not receive ownership of the system until 2001, therefore supply data for dry and multiple dry years is 
not available. With the existing four (4) wells and the requirement to be able to take the largest producing 
well (well 14) offline, there is limited ability to extend services. 

There is potential for a huge impact in the Lake Camanche Village area as 2 of the 4 groundwater drinking 
water wells cannot be utilized because of contamination. It is difficult to find good producing groundwater 
wells in the area, but AWA may be able to work with EBMUD for production from their south shore 
membrane water treatment facility. 
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Assets at Risk 

Please refer to Table F-4. 

Future Development 

Could have an impact on the Camanche Village future development due to lack of available water. 

Likelihood of Future Occurrence Unlikely 
Vulnerability High 

Hazard Profile and Problem Description 

fault together.  Stress builds up, and the rocks slip suddenly, releasing energy in waves that travel through 

damage, injury, and loss of life, as well as damage to infrastructure networks, such as water, power, gas, 
communication, and transportation.  Earthquakes may also cause collateral emergencies including dam and 
levee failures, seiches, hazmat incidents, fires, avalanches, and landslides.  The degree of damage depends 
on many interrelated factors.  Among these are: the magnitude, focal depth, distance from the causative 
fault, source mechanism, duration of shaking, high rock accelerations, type of surface deposits or bedrock, 
degree of consolidation of surface deposits, presence of high groundwater, topography, and the design, 
type, and quality of building construction.   

seismic activity is considered minimal and is therefore not addressed in the Emergency Handbook. 

Location and Extent 

Since earthquakes are regional events, the whole of the Agency is at risk to earthquake.  AWA and the 
surrounding area are relatively free from significant seismic and geologic hazards.  There are no known or 
inferred active faults within the Agency.   

The amount of energy released during an earthquake is usually expressed as a magnitude and is measured 

whole numbers and decimals (e.g., 6.8).  Seismologists have developed several magnitude scales, as 
discussed in Section 4.2.12 of the Base Plan.  The closest known source of large earthquakes is the Sierra 
Frontal Fault System along the eastern margin of the Sierra Nevada, which includes the Carson Valley 
Fault.  This fault is located within a few miles of the eastern border to the County and has been evaluated 
as being able to generate earthquakes that produce levels of damage up to VII on the Mercalli Scale 
(equivalent to 5.5 to 6.5 on the Richter Scale).  During a Mercalli VII, most people are alarmed and run 
outside.  Damage is negligible in buildings of good construction, considerable in buildings of poor 
construction. 
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Another measure of earthquake severity is intensity.  Intensity is an expression of the amount of shaking at 
any given location on the ground surface.  Seismic shaking is typically the greatest cause of losses to 
structures during earthquakes.  The Agency is located in an area where few earthquakes of significant 
magnitude occur, so both magnitude and intensity of earthquakes are expected to remain low. Seismic 
shaking maps for the area show Amador County and the Agency fall within a low to moderate shake risk. 

Past Occurrences 

The Agency noted no past occurrences of earthquakes or that affected the Agency in any meaningful way.   

Vulnerability to and Impacts from Earthquake 

The combination of plate tectonics and associated California coastal mountain range building geology 

terrain lies in the center of the North American and Pacific tectonic plate activity. There have been 
earthquakes as a result of this activity in the historic past, and there will continue to be earthquakes in the 
future of the California north coastal mountain region.  Both the San Andreas Fault and the Sierra Frontal 
System faults poses possibly significant impacts to Amador County and the Agency as they have the 
capabilities of producing a quake. 

Fault ruptures itself contributes very little to damage unless the structure or system element crosses the 
active fault; however, liquefaction can occur further from the source of the earthquake.  In general, newer 
construction is more earthquake resistant than older construction due to enforcement of improved building 
codes.  Manufactured housing is very susceptible to damage because their foundation systems are rarely 
braced for earthquake motions.  Locally generated earthquake motions and associated liquefaction, even 
from very moderate events, tend to be more damaging to smaller buildings, especially those constructed of 
unreinforced masonry (URM) and soft story buildings.  The Agency has approximately 5 URM buildings, 
and no soft story buildings. 

The Uniform Building Code (UBC) identifies four seismic zones in the United States.  The zones are 
numbered one through four, with Zone 4 representing the highest level of seismic hazard. The UBC 
establishes more stringent construction standards for areas within Zones 3 and 4. All of California lies 
within either Zone 3 or Zone 4.  The AWA is within the less hazardous Zone 3.   

Impacts from earthquake in the Agency will vary depending on the fault that the earthquake occurs on, the 
depth of the earthquake strike, and the intensity of shaking.  Large events could cause damages to 
infrastructure, critical facilities, residential and commercial properties, and possible injuries or loss of life. 

Assets at Risk 

Due to the regional effects of an earthquake, a Hazus earthquake analysis was performed on a countywide 
basis.  This can be found in Section 4.3.9 of the Base Plan.  While these runs were not done specific to the 
Agency, maps showing damage in the County show greater areas of damage near the Agency in the County.  
The deterministic 6.7 Hayward Fault run showed minimal damage to the County.  The probabilistic 6.7 
scenario showed moderate to high damage to areas that the AWA serves. Please refer to Table F-4. 
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Future Development 

Earthquakes are common in California and a large earthquake would have a devastating effect on AWA 
older facilities that are not up to current Seismic Code from the building requirements. 

Likelihood of Future Occurrence Occasional/Unlikely 
Vulnerability Medium 

Hazard Profile and Problem Description 

This hazard analyzes the FEMA DFIRM 1% and 0.2% annual chance floods.  These tend to be the larger 
floods that can occur in the County or in the Agency, and have caused damages in the past.  Flooding is a 
significant problem in Amador County and the Agency.  Normally, storm floodwaters are kept within 
defined limits by a variety of storm drainage and flood control measures.  Occasionally, extended heavy 
rains result in floodwaters that exceed normal high-water boundaries and cause damage.  Flooding has 
occurred both within the 1% and 0.2% annual chance floodplains and in other localized areas. 

As previously described in Section 4.2.13 of the Base Plan, the Amador County Planning Area and the 
AWA have been subject to historical flooding.  AWA is traversed by several stream systems and is at risk 
to the 1% and 0.2% flood. 

Location and Extent 

The AWA has areas located in the 1% and 0.2% annual chance floodplain.  This is seen in Figure F-6. 
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Table F-5 details the DFIRM mapped flood zones within the 1% annual chance flood zone as well as other 
flood zones located within the Agency.   

Flood Zone Description Flood Zone Present in the 
Agency 

A 100-year Flood: No base flood elevations provided Y 

AE 100-year Flood: Base flood elevations provided Y 

AE Floodway 1% annual chance flood: Regulatory floodway; Base 
flood elevations provided 

Y 

Shaded X 500-year Flood: The areas between the limits of the 
1% annual chance flood and the 0.2-percent-annual-
chance (or 500-year) flood 

Y 

X (unshaded) No flood hazard Y 
Source:  FEMA 

Additionally, flood extents can generally be measured in volume, velocity, and depths of flooding.  
Expected flood depths in the Agency vary, depending on the nature and extent of a flood event; specific 
depths are unknown.  Flood durations in the Agency tend to be short to medium term, or until either the 
storm drainage system can catch up or flood waters move downstream.  Flooding in the Agency tends to 
have a shorter speed of onset, due to the amount of water that flows through the Agency.   

Past Occurrences 

A list of state and federal disaster declarations for Amador County from flooding is shown on Table F-6. 
These events also likely affected the Agency to some degree. 

Disaster Type Federal Declarations State Declarations 

Count Years  Count Years  

Flood (including heavy 
rains and storms) 

15 1955, 1958, 1963, 1964, 1969, 
1986, 1995 (twice), 1997, 1998, 
2006 (twice), 2017 (twice), 2019 

14 1950, 1955, 1958 (twice), 1959, 
1963 (twice), 1969, 1980, 1982, 
1986, 1995, 1997, 1998 

Source: Cal OES, FEMA 

The AWA noted that flooding affected the Agency in February of 2017.  Flooding and heavy rains eroded 
an embankment at the Preston Pump Station.  The erosion extended up to and underneath the pump slab, 
threatening the stability of the structure.  The Agency removed the building, pumps, and pump station from 
the AWA system.  The AWA was granted $377,841 in HMGP funds to replace the pumps and structure. 

In addition to the Preston Pump Station, the Amador Canal was damaged near Highway 88.  The earth 
foundation supporting the berm is steep (45° angle).  When the supporting earth became saturated, the berm 
lost support.  AWA lowered the water in the canal to reduce pressure on the damaged berm.  The AWA 
was granted $769,920 by FEMA and Cal OES to repair the damages.  $12,000 in damages were sustained 
by the Agency.   



Amador County Amador Water Agency Annex F-33 
Local Hazard Mitigation Plan Update 
May 2020 

Flooding at Mace Meadows on 2/6/2017 created runoff that twice overtopped the AWA Mace Meadow 
Pump Station.  Once floodwaters overtopped the station, 2 60 horsepower electric pumps and contactor 
switches were burned out.  This caused almost $12,000 in damages.  On the same day, heavy rains and 
discharge from a nearby culvert inundated Eggiman Lane, which AWA uses as an easement for pipe access.  
When the road was washed away, it exposed a 6" pipeline.    480' of pipe was damaged as a result.  $50,915 
in damages was sustained by the Agency. 

Vulnerability to and Impacts from Flood 

Floods have been a part of the Agency
winter months, long periods of precipitation and the timing of that precipitation are critical in determining 
the threat of flood, and these characteristics further dictate the potential for widespread structural and 
property damages.  Predominantly, the effects of flooding are generally confined to areas near the 
waterways of the County.  As waterways grow in size from local drainages, so grows the threat of flood 
and dimensions of the threat.  This threatens structures in the floodplain.  Structures can also be damaged 
from trees falling as a result of water-saturated soils.  Electrical power outages happen, and the interruption 
of power causes major problems.  Loss of power is usually a precursor to closure of governmental offices 
and community businesses. Public schools may also be required to close or be placed on a delayed start 
schedule. Roads can be damaged and closed, causing safety and evacuation issues.  People may be swept 
away in floodwaters, causing injuries or deaths. 

Floods are among the costliest natural disasters in terms of human hardship and economic loss nationwide.  
Floods can cause substantial damage to structures, landscapes, and utilities as well as life safety issues.  
Floods can be extremely dangerous, and even six inches of moving water can knock over a person given a 
strong current.  During a flood, people can also suffer heart attacks or electrocution due to electrical 
equipment short outs.  Floodwaters can transport large objects downstream which can damage or remove 
stationary structures. Ground saturation can result in instability, collapse, or other damage.  Objects can 
also be buried or destroyed through sediment deposition.  Floodwaters can also break utility lines and 
interrupt services.  Standing water can cause damage to crops, roads, foundations, and electrical circuits.  
Direct impacts, such as drowning, can be limited with adequate warning and public education about what 
to do during floods.  Other problems connected with flooding and storm water runoff include erosion, 
sedimentation, degradation of water quality, loss of environmental resources, and economic impacts. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Careful consideration of future development will keep facilities safe from floods except for the existing 
facilities with water intake structures, pumping stations and water treatment facilities near rivers and 
streams. The Tiger Creek water treatment facility and Tiger Creek pumping station are adjacent to a river. 
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Likelihood of Future Occurrence Highly Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

Flooding occurs in areas other than the FEMA mapped 1% and 0.2% annual chance floodplains.  Flooding 
may be from drainages not studied by FEMA, lack of or inadequate drainage infrastructure, or inadequate 
maintenance.  Localized, stormwater flooding occurs throughout the County during the rainy season from 
November through April.  Prolonged heavy rainfall contributes to a large volume of runoff resulting in high 
peak flows of moderate duration. 

Location and Extent 

The AWA is subject to localized flooding throughout the Agency.  Flood extents are usually measured in 
areas affected, velocity of flooding, and depths of flooding.  Expected flood depths in the Agency vary by 
location.  Flood durations in the Agency tend to be short to medium term, or until either the storm drainage 
system can catch up or flood waters move downstream.  Localized flooding in the Agency tends to have a 
shorter speed of onset, especially when antecedent rainfall has soaked the ground and reduced its capacity 
to absorb additional moisture. 

Past Occurrences 

The AWA noted that flooding affected the Agency in February of 2017.  Flooding and heavy rains eroded 
an embankment at the Preston Pump Station.  The erosion extended up to and underneath the pump slab, 
threatening the stability of the structure.  The Agency removed the building, pumps, and pump station from 
the AWA system.  The AWA was granted $377,841 in HMGP funds to replace the pumps and structure. 

In addition to the Preston Pump Station, the Amador Canal was damaged near Highway 88.  The earth 
foundation supporting the berm is steep (45° angle).  When the supporting earth became saturated, the berm 
lost support.  AWA lowered the water in the canal to reduce pressure on the damaged berm.  The AWA 
was granted $769,920 by FEMA and Cal OES to repair the damages.  $12,000 in damages were sustained 
by the Agency.   

Flooding at Mace Meadows on 2/6/2017 created runoff that twice overtopped the AWA Mace Meadow 
Pump Station.  Once floodwaters overtopped the station, 2 60 horsepower electric pumps and contactor 
switches were burned out.  This caused almost $12,000 in damages.  On the same day, heavy rains and 
discharge from a nearby culvert inundated Eggiman Lane, which AWA uses as an easement for pipe access.  
When the road was washed away, it exposed a 6" pipeline.   480' of pipe was damaged as a result.  $50,915 
in damages was sustained by the Agency. 

Vulnerability to and Impacts from Localized Flooding 

Historically, much of the growth in the Agency and County has occurred adjacent to streams, resulting in 
significant damages to property, and losses from disruption of community activities when the streams 
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overflow.  Additional development in the watersheds of these streams affects both the frequency and 
duration of damaging floods through an increase in stormwater runoff.   

The Agency noted that localized stormwater flooding issues are estimated to occur in approximately 1% of 
ll poses a sever threat if and when flooding 

occurs.  The Agency has multiple facilities in the 100-year to 500-year flood zone and a few facilities in 
higher severity areas as defined by the Federal Emergency Management Agency (FEMA). Although the 
chance of flooding is low, when a flood event occurs, it can put multiple Agency utility facilities and service 
in jeopardy, or even complete destruction.  In 2017 the Agency lost and/or incurred damage to multiple 
facilities.  Overall, localized stormwater flooding poses a significant financial impact to the Agency, 
therefore we are working towards identifying any pre-existing conditions on a regular basis. 

The Agency tracks localized flooding areas.  Affected localized flood areas identified by the AWA are 
summarized in Table F-7. 

Area Name Flooding Pavement 
Deterioration 

Washout High 
Water  

Landslide/ 
Mudslide 

Debris Downed 
Trees 

LaMel Heights X X X X X X X 

Tanner X X X X X X X 

Buckhorn/CAWP X X X X X X X 

Ione X X X X X X X 

Lake Camanche X X X X X X X 

PG & E at Tiger Creek X X X X X X X 
Source: AWA 

Primary concerns associated with stormwater flooding include impacts to infrastructure that provides a 
means of ingress and egress throughout the community.  Ground saturation can result in instability, 
collapse, or other damage to trees, structures, roadways and other critical infrastructure.  Objects can also 
be buried or destroyed through sediment deposition.  Floodwaters can break utility lines and interrupt 
services.  Standing water can cause damage to crops, roads, and foundations.  Other problems connected 
with flooding and stormwater runoff include erosion, sedimentation, and degradation of water quality, 
losses of environmental resources, and certain health hazards. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

The AWA does not think that future development will be affected by localized flooding.  Appropriate siting 
and mitigation of possible localized flooding occurs during the building of facilities  
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Likelihood of Future Occurrence Likely  
Vulnerability Medium 

Hazard Profile and Problem Description 

According to the California Geological Survey, landslides refer to a wide variety of processes that result in 
the perceptible downward and outward movement of soil, rock, and vegetation under gravitational 
influence.  Common names for landslide types include slump, rockslide, debris slide, lateral spreading, 
debris avalanche, earth flow, and soil creep.  Landslides may be triggered by both natural and human-
induced changes in the environment that result in slope instability.  

The susceptibility of an area to landslides depends on many variables including steepness of slope, type of 
slope material, structure and physical properties of materials, water content, amount of vegetation, and 
proximity to areas undergoing rapid erosion or changes caused by human activities.  These activities include 
mining, construction, and changes to surface drainage areas.  Landslide events can be determined by the 
composition of materials and the speed of movement.  A rockfall is dry and fast while a debris flow is wet 
and fast. Regardless of the speed of the slide, the materials within the slide, or the amount of water present 
in the movement, landslides are a serious natural hazard. 

Another type of landslide, debris flows, also occur in some areas of the Amador County and the Agency.  
These debris flows generally occur in the immediate vicinity of existing drainage swales or steep ravines.  
Debris flows occur when near surface soil in or near steeply sloping drainage swales becomes saturated 
during unusually heavy precipitation and begins to flow downslope at a rapid rate.   

Location and Extent 

Landslides, mudslides, and debris flows can affect certain areas of the Agency.  The USGS has estimated 
that the risk varies across the Agency and has created maps showing risk variance.  This risk variance falls 
into one of the following landslide incidence and susceptibility categories:  High, Moderate, and Low.  
These are discussed in Section 4.3.12 of the Base Plan.  Following the methodology described in Section 
4.3.12 of the Base Plan, landslide incidence and susceptibility maps for the AWA were created.  Figure F-
7 shows the USGS landslide incidence and susceptibility areas in the Agency.  As shown on the maps, risk 
varies within the Agency range from low to moderate.   
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The speed of onset of landslide is often short, especially in post-wildfire burn scar areas, but it can also take 
years for a slope to fail.  Landslide duration is usually short, though digging out and repairing landslide 
areas can take some time. 

Past Occurrences 

In 2005, the north side of Ridge Road near Sutter Creek failed.  A landslide took out 300 feet of water 
supply ditch.  This supply fed 6 cities/towns.  The area was affected for one week. No towns were out of 
water due to the conservation, stored reserves of water and quick action. No one was completely out of 
water.  Primary water supply is now delivered via pipeline.   

The AWA noted that flooding affected the Agency in February of 2017.  Flooding and heavy rains eroded 
an embankment at the Preston Pump Station.  The erosion extended up to and underneath the pump slab, 
threatening the stability of the structure.  The Agency removed the building, pumps, and pump station from 
the AWA system.  The AWA was granted $377,841 in HMGP funds to replace the pumps and structure. 

In addition to the Preston Pump Station, the Amador Canal was damaged near Highway 88.  The earth 
foundation supporting the berm is steep (45° angle).  When the supporting earth became saturated, the berm 
lost support.  AWA lowered the water in the canal to reduce pressure on the damaged berm.  The AWA 
was granted $769,920 by FEMA and Cal OES to repair the damages.  $12,000 in damages were sustained 
by the Agency.   

Flooding at Mace Meadows on 2/6/2017 created runoff that twice overtopped the AWA Mace Meadow 
Pump Station.  Once floodwaters overtopped the station, 2 60 horsepower electric pumps and contactor 
switches were burned out.  This caused almost $12,000 in damages.  On the same day, heavy rains and 
discharge from a nearby culvert inundated Eggiman Lane, which AWA uses as an easement for pipe access.  
When the road was washed away, it exposed a 6" pipeline.    480' of pipe was damaged as a result.  $50,915 
in damages was sustained by the Agency. 

Vulnerability to and Impacts from Landslide 

Common names for landslide types include slumps, rockslides, debris slides, lateral spreading, debris 
avalanches, earth flows, and soil creep.  Although landslides are primarily associated with slopes greater 
than 15 percent, they can also occur in relatively flat areas and as cut-and-fill failures, river bluff failures, 
lateral spreading landslides, collapse of wine-waste piles, failures associated with quarries, and open-pit 
mines.  Landslides may be triggered by both natural- and human-caused activity.   

Land/mudslides, and debris flow occur at various times throughout the year, there are several areas of 
concern unique to the Agency.  Historically the Agency has been at risk for the above referenced events, 
primarily during the winter and spring months when waterways swell due to heavy rainfall.  These events 
may produce hazards in multiple areas of the Agency, and can cause an impact to their canals, tanks, 
pipelines, treatment plants, private roadways, and pump stations.  Historically the Agency has suffered loss 
or financial burden due to said events. Overall vulnerability to land/mudslides in the Agency is low but the 
Agency continues to monitor known areas at risk with the intent to minimize the impact to customers. 
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Assets at Risk 

Please refer to Table F-4. 

Future Development 

Landslides will impact the costs of maintaining access to our existing facilities.  At this time there is no 
future developments planned in a landslide area.  

Likelihood of Future Occurrence Highly Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

According to FEMA, extreme heat is defined as temperatures that hover 10 degrees or more above the 
average high temperature for the region and last for several weeks.  Heat kills by taxing the human body 
beyond its abilities.  In extreme heat and high humidity, evaporation is slowed, and the body must work 
extra hard to maintain a normal te
overexposed to heat or has over-exercised for his or her age and physical condition.  Older adults, young 
children, and those who are sick or overweight are more likely to succumb to extreme heat. 

In addition to the risks faced by citizens of the Agency, there are risk to the built environment from extreme 
heat.  While extreme heat on its own does not usually affect structure, extreme heat during times of drought 
can cause wildfire risk to heighten.  Extreme heat and high winds can cause Public Safety Power Shutoff 
(PSPS) events, causing issues to buildings in the Agency.   

Extreme heat affects the Agency
purchase stand-by generator equipment, increasing costs in fuel and manpower to keep equipment fueled 
and running.  The generators are required during a PSPS to run the following facilities such as Pump 
Stations, Sewer Lift Stations, Water and Wastewater Treatment Plants, Administration offices and 
Communication systems such as radio, landlines and cell phones.  It does have an effect to adequately 
supply water for fire protection during severe heat and wind events. 

Location and Extent 

Heat is a regional phenomenon and affects the whole of the Agency.  Heat emergencies are often slower to 
develop, taking several days of continuous, oppressive heat before a significant or quantifiable impact is 
seen.  Heat waves do not strike victims immediately, but rather their cumulative effects slowly affect 
vulnerable populations and communities.  Heat waves do not generally cause damage or elicit the 
immediate response of floods, fires, earthquakes, or o  

The NWS has in place a system to initiate alert procedures (advisories or warnings) when extreme heat is 
expected to have a significant impact on public safety.  The expected severity of the heat determines whether 
advisories or warnings are issued.  The NWS HeatRisk forecast provides a quick view of heat risk potential 
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over the upcoming seven days.  The heat risk is portrayed in a numeric (0-4) and color 
(green/yellow/orange/red/magenta) scale which is similar in approach to the Air Quality Index (AQI) or the 
UV Index.  This can be seen in Section 4.2.2 of the Base Plan. 

Past Occurrences 

The Agency Planning Team note that since extreme heat is a regional phenomenon, events that affected the 
County also affected the Agency.  Those past occurrences were shown in the Base Plan in Section 4.2.2. 

Vulnerability to and Impacts from Extreme Heat 

The Agency experiences temperatures in excess of 100°F during the summer and fall months.  The 
temperature moves to 105-115°F in rather extreme situations.  During these times, drought conditions may 
worsen.  Also, PSPS events may occur during these times as well.  Health impacts for AWA employees are 
the primary concern with this hazard, though economic impacts are also an issue.   

Days of extreme heat have been known to result in medical emergencies, and unpredictable human 
behavior.  Periods of extended heat and dryness (droughts) can have major economic, agricultural, and 
water resources impacts.  Extreme heat can also dry out vegetation, making it more vulnerable to wildfire 
ignitions.  During periods of extreme heat (with high winds), PG&E can institute the Public Safety Power 
Shutoff (PSPS). 

Extreme heat 
purchase stand-by generator equipment, increasing costs in fuel and manpower to keep equipment fueled 
and running.  The generators are required during a PSPS to run the following facilities such as Pump 
Stations, Sewer Lift Stations, Water and Wastewater Treatment Plants, Administration offices and 
Communication systems such as radio, landlines and cell phones.  It does have an effect to adequately 
supply water for fire protection during severe heat and wind events. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

AWA facilities around Lake Camanche and the City of Ione will have increased hot summers with extreme 
heat that will require more air conditioning to keep chemicals and electrical equipment safe.  Costs will 
increase in operations and maintenance that will be passed on to the ratepayers. 
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Likelihood of Future Occurrence Highly Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

Storms in the Agency occur annually and are generally characterized by heavy rain often accompanied by 
strong winds and sometimes lightning and hail.  Approximately 10 percent of the thunderstorms that occur 
each year in the United States are classified as severe.  A thunderstorm is classified as severe when it 
contains one or more of the following phenomena: hail that is three-quarters of an inch or greater, winds in 
excess of 50 knots (57.5 mph), or a tornado.  Heavy precipitation in the Agency falls mainly in the fall, 
winter, and spring months.   

Primary concerns associated with heavy rains include impacts to infrastructure that provides a means of 
ingress and egress throughout the community.  Ground saturation can result in instability, collapse, or other 
damage to trees, structures, roadways and other critical infrastructure.  Objects can also be buried or 
destroyed through sediment deposition.  Floodwaters can break utility lines and interrupt services.  Standing 
water can cause damage to crops, roads, and foundations.  Other problems connected with flooding and 
storm water runoff include erosion, sedimentation, and degradation of water quality, losses of 
environmental resources, and certain health hazards. 

Location and Extent 

Heavy rain events occur on a regional basis.  Rains and storms can occur in any location of the Agency.  
All portions of the Agency are at risk to heavy rains.  Most of the severe rains occur during the fall, winter, 
and spring months.  There is no scale by which heavy rains and severe storms are measured.  Magnitude of 
storms is measured often in rainfall and damages.  The speed of onset of heavy rains can be short, but 
accurate weather prediction mechanisms often let the public know of upcoming events.  Duration of severe 
storms in California, Amador County, and the Agency can range from minutes to hours to days.  Information 
on precipitation extremes can be found in Section 4.2.3 of the Base Plan. 

Past Occurrences 

According to historical hazard data, severe weather, including heavy rains and storms, is an annual 
occurrence in the Agency.  This is the cause of many of the federal disaster declarations related to flooding.     

The AWA noted that flooding affected the Agency in February of 2017.  Flooding and heavy rains eroded 
an embankment at the Preston Pump Station.  The erosion extended up to and underneath the pump slab, 
threatening the stability of the structure.  The Agency removed the building, pumps, and pump station from 
the AWA system.  The AWA was granted $377,841 in HMGP funds to replace the pumps and structure. 

In addition to the Preston Pump Station, the Amador Canal was damaged near Highway 88.  The earth 
foundation supporting the berm is steep (45° angle).  When the supporting earth became saturated, the berm 
lost support.  AWA lowered the water in the canal to reduce pressure on the damaged berm.  The AWA 
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was granted $769,920 by FEMA and Cal OES to repair the damages.  $12,000 in damages were sustained 
by the Agency.   

Flooding at Mace Meadows on 2/6/2017 created runoff that twice overtopped the AWA Mace Meadow 
Pump Station.  Once floodwaters overtopped the station, 2 60 horsepower electric pumps and contactor 
switches were burned out.  This caused almost $12,000 in damages.  On the same day, heavy rains and 
discharge from a nearby culvert inundated Eggiman Lane, which AWA uses as an easement for pipe access.  
When the road was washed away, it exposed a 6" pipeline.    480' of pipe was damaged as a result.  $50,915 
in damages was sustained by the Agency. 

Vulnerability to and Impacts from Heavy Rain and Storms 

Heavy rain and severe storms are the most frequent type of severe weather occurrences in the Agency.  
These events can cause localized flooding.  Elongated events, or events that occur during times where the 
ground is already saturated can cause 1% and 0.2% annual chance flooding.  Wind often accompanies these 
storms and has caused damage in the past.  Hail and lightning are rare in the Agency.   

Actual damage associated with the effects of severe weather include impacts to property, critical facilities 
(such as utilities), and life safety.  Heavy rains and storms often result in localized flooding creating 
significant issues.  Roads can become impassable and ground saturation can result in instability, collapse, 
or other damage to trees, structures, roadways and other critical infrastructure.  Floodwaters and downed 
trees can break utilities and interrupt services. 

Heavy rains impact access to AWA facilities due landslides, downed trees, and flooding.  Power outages 
affect communication and increases labor costs to fuel and maintain generators.  Heavy rains and storms 
affect our ability to maintain wastewater ponds which leads to spills which lead to potential notices of 
violations and fines from regulatory agencies. 

Assets at Risk 

Please refer to Table F-4.  

Future Development 

Future development will require review of storm drainage and watershed flows to prevent and protect our 
water and wastewater infrastructure. 

Likelihood of Future Occurrence Highly Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

High winds, as defined by the NWS glossary, are sustained wind speeds of 40 mph or greater lasting for 1 
hour or longer, or winds of 58 mph or greater for any duration.  High winds can cause significant property 
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and crop damage, threaten public safety, and have adverse economic impacts from business closures and 
power loss.   

Portions of the County and Agency are also located in a special wind hazard region, which is a result of 
foehn winds.  A foehn wind is a type of dry down-slope wind that occurs in the lee (downwind side) of a 
mountain range.  Winds of this type are called "snow-eaters" for their ability to make snow melt or sublimate 
rapidly.  These types of winds are also associated with the rapid spread of wildfires, making some regions 
which experience these winds particularly fire prone.   

Tornadoes are rotating columns of air marked by a funnel-shaped downward extension of a cumulonimbus 
cloud whirling at destructive speeds of up to 300 mph, usually accompanying a thunderstorm.  Tornadoes 
form when cool, dry air sits on top of warm, moist air.  Tornadoes are the most powerful storms that exist.  
Tornadoes, though rare, are another severe weather hazard that, though rare, can affect areas in the lower 
elevations of the Amador County Planning Area, primarily during the rainy season in the late fall, winter, 
and early spring.   

High winds impact access to our facilities due to downed trees.  Power outages affect communication and 
increases labor costs to fuel and maintain generators.    

Location and Extent 

The entire Agency is subject to significant, non-tornadic (straight-line), winds.  Each area of the County 
and Agency is at risk to high winds.  Magnitude of winds is measured often in speed and damages.  These 
events are often part of a heavy rain and storm event, but can occur outside of storms.  The speed of onset 
of winds can be short, but accurate weather prediction mechanisms often let the public know of upcoming 
events.  Duration of winds in California is often short, ranging from minutes to hours.  The Beaufort scale 
is an empirical 12 category scale that relates wind speed to observed conditions at sea or on land.  Its full 
name is the Beaufort Wind Force Scale.  The Beaufort Scale was shown in Section 4.2.4 of the Base Plan. 

Tornadoes, while rare, can occur at any location in the County and Agency.  The areas in the lower 
elevations of the County tend to be at greater risk than the areas in the foothills and higher.  Prior to February 
1, 2007, tornado intensity was measured by the Fujita (F) scale.  This scale was revised and is now the 
Enhanced Fujita scale.  Both scales are sets of wind estimates (not measurements) based on damage.  The 
new scale (EF) provides more damage indicators (28) and associated degrees of damage, allowing for more 
detailed analysis and better correlation between damage and wind speed.  It is also more precise because it 
considers the materials affected and the construction of structures damaged by a tornado.  The F Scale and 
EF Scale are shown in Section 4.2.4 of the Base Plan. 

Past Occurrences  

The Agency noted that since high winds is a regional phenomenon, events that affected the lower elevations 
of the County also affected the Agency.  Those past occurrences were shown in the Base Plan in Section 
4.2.4.  Many minor events that have created access problem by blocking roads due to fallen trees, downed 
power lines, roof damage to tanks and buildings.  
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Vulnerability to and Impacts from Severe Weather:  Wind and Tornado 

High winds are common occurrences in the Agency throughout the entire year.  Straight line winds are 
primarily a public safety and economic concern.  Windstorm can cause damage to structures and power 
lines which in turn can create hazardous conditions for people.  Debris flying from high wind events can 
shatter windows in structures and vehicles and can harm people that are not adequately sheltered. High 
winds can impact critical facilities and infrastructure and can lead to power outages.  Wind can also drive 
wildfire flames, spreading wildfires quickly.  High winds are also a component of red flag days, which can 
cause PG&E to enact the Public Safety Power Shutdowns (PSPS). 

High winds impact access to our facilities due to downed trees.  Power outages affect communication and 
increases labor costs to fuel and maintain generators.  High winds that cause power outages also affect our 
ability to supply water and keep wastewater systems operational.  Occasionally there is damage to tanks 
and buildings (primarily roofs) 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Future development would include the need for stand by power.  Design facilities out of different materials 
such as underground concrete tanks instead of above-ground steel tanks. Consider building facilities out of 
CMU (concrete block) instead of metal buildings to withstand high winds and fire.  

Likelihood of Future Occurrence Highly Likely 
Vulnerability Medium 

Hazard Profile and Problem Description 

According to the National Weather Service), extreme cold often accompanies a winter storm or is left in its 
wake.  Winter snowstorms can include heavy snow, ice, blizzard conditions, and cold temperatures.  
Freezing temperatures can also occur without the accompanying winter storm. 

The upcountry areas of the county in the CAWP system get snow and freezing weather and the lower 
elevations get freezing weather. 

Location and Extent 

Winter storms and freeze are regional issues, meaning the entire Agency is at risk to freeze and winter 
storm.  While there is no scale (i.e. Richter, Enhanced Fujita) to measure the effects of freeze, temperature 

data from the County from the WRCC indicates that there are 21.8 days that fall below 32 F in western 
Amador County.  Freeze has a slow onset and can be generally be predicted in advance for the County.  
Freeze events can last for hours (in a cold overnight), or for days to weeks at a time.  Snowfall often 
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accompanies storms in the upper elevations of the County is measured in snow depths.  The Agency sees 
little snowfall in the areas it serves in the lower elevations of the County.  In the upper elevations, snow not 
only falls but can accumulate. 

Past Occurrences 

The Agency noted that freeze and winter storm is a regional phenomenon; events that affected the lower 
elevations of the County also affected the Agency.  Those past occurrences were shown in the Base Plan in 
Section 4.2.5.   

There have been past events that have affected the Agency.  In 2003 a severe winter storm hit near Pioneer.  
Downed power lines were widely reported.  There were road and school closures.  The power outage 

o the 
required service areas. 

Winter storms and freezing temperatures lead to broken pipes. Snow load on facility roofs cause damage. 
Heat tape added to eaves of roofs to keep snow load to a minimum.  

Vulnerability to and Impacts from Severe Weather: Freeze and Winter Storms 

The Agency experiences temperatures below 32 degrees during the winter months.  The temperature moves 
to the teens in rather extreme situations, especially in the upper elevations of the District.  Freeze can cause 
injury or loss of life to residents of the Agency.  While it is rare for buildings to be affected directly by 
freeze, damages to pipes that feed building can be damaged during periods of extreme cold.  Extreme cold 
and freeze can affect critical facilities and infrastructure, down trees, break pipes, and can be a life safety 
issue.  When extreme cold is coupled with high winds or ice storms, power lines may be downed, resulting 
in an interruption of utilities and critical services.  Occasionally, winter storms with snow and ice can affect 
the Agency.  Transportation networks, communications, and utilities infrastructure are the most vulnerable 
physical assets in the Agency.  The ability for the Agency to continue to operate during periods of winter 
storm and freeze is paramount.   

The Agency is unable to recycle backwash water at the Buckhorn plant due to the drying beds freezing. 
Snow and icy conditions make it difficult to access the facilities.  Meter readers are unable to read meters. 
Increase in customer calls for broken and frozen pipes. Frozen distribution pipes lead to no water calls and 
breaks. 

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Consider designing facilities to incorporate mechanisms to combat freezing. This will increase operations 
and maintenance cost. 
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Likelihood of Future Occurrence Highly Likely 
Vulnerability High 

Hazard Profile and Problem Description 

Wildland fire and the risk of a conflagration is an ongoing concern for the AWA.  Throughout California, 
communities are increasingly concerned about wildfire safety as increased development in the foothills and 
mountain areas and subsequent fire control practices have affected the natural cycle of the ecosystem.  
Wildland fires affect grass, forest, and brush lands, as well as any structures located within them. Where 
there is human access to wildland areas the risk of fire increases due to a greater chance for human 
carelessness and historical fire management practices. Historically, the fire season extends from early spring 
through late fall of each year during the hotter, dryer months; however, in recent years, the risk of wildfire 
has become a year around concern. Fire conditions arise from a combination of high temperatures, low 
moisture content in the air and fuel, accumulation of vegetation, and high winds.  While wildfire risk has 
predominantly been associated with more remote forested areas and wildland urban interface (WUI) areas, 
significant wildfires can also occur in more populated, urban areas.   

Location and Extent 

Wildfire can affect all areas of the Agency.  CAL FIRE has estimated that the risk varies across the Agency 
and has created maps showing risk variance.  Following the methodology described in Section 4.3.16 of 
the Base Plan, wildfire maps for the AWA were created.  Figure F-8 shows the CAL FIRE FHSZ in the 
Agency.  As shown on the maps, fire hazard severity zones within the Agency range from urban unzoned 
(low) to very high.   
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Wildfires tend to be measured in structure damages, injuries, and loss of life as well as on acres burned.  
Fires can have a quick speed of onset, especially during periods of drought or during hot dry summer 
months.  Fires can burn for a short period of time, or may have durations lasting for a week or more.   

Past Occurrences 

A list of state and federal disaster declarations for Amador County from wildfire is shown on Table F-6. 
These events also likely affected the Agency to some degree. 

Disaster Type Federal Declarations State Declarations 

Count Years  Count Years  

Fire 1 2015 1 1961 
Source: Cal OES, FEMA 

In 2007, a wildfire occurred twenty miles east of Pioneer.  Roads were closed and forested areas damaged.  
There was an increase in water turbidity, but it was manageable even with the short loss of power. 

2015 Butte Fire FEMA 5111-FM, FEMA ID: 000-UYUB9-00 CAL OES ID 005-91001 While we did not 
lose any facilities due to the Butte fire, extensive resources were used to mobilize generators for power 
outages, provide water to non-agency customers who could not operate their wells. The Agency provided 
water to animals in need and kept staff on-call to keep an eye on the fire development. Staff kept Agency 
facilities secure from vandalism.   

Vulnerability to Wildfire 

The wildfire hazard is one of the highest priority hazards in the County and Agency, and is the hazard with 
the greatest potential for catastrophic loss.  High fuel loads in the County and Cities, along with 
geographical and topographical features, create the potential for both natural and human-caused fires that 
can result in loss of life and property.  These factors, combined with natural weather conditions common 
to the area, including periods of drought, high temperatures, low relative humidity, and periodic winds, can 
result in frequent and sometimes catastrophic fires. The more urbanized areas within the County are not 
immune from fire. The dry vegetation and hot and sometimes windy weather, combined with continued 
growth in the WUI areas, results in an increase in the number of ignitions. Any fire, once ignited, has the 
potential to quickly become a large, out-of-control fire. As development continues throughout the County 
and Agency, especially in these interface areas, the risk and vulnerability to wildfires will likely increase.  

Potential impacts from wildfire include loss of life and injuries; damage to structures and other 
improvements, natural and cultural resources, croplands, and timber; and loss of recreational opportunities.  
Wildfires can cause short-term and long-term disruption to the Agency.  Fires can have devastating effects 
on watersheds through loss of vegetation and soil erosion, which may impact the Agency by changing 
runoff patterns, increasing sedimentation, reducing natural and reservoir water storage capacity, and 
degrading water quality.  Fires can also affect air quality in the Agency; smoke and air pollution from 
wildfires can be a severe health hazard. 
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Although the physical damages and casualties arising from wildland-urban interface fires may be severe, it 
is important to recognize that they also cause significant economic impacts by resulting in a loss of function 
of buildings and infrastructure.  Economic impacts of loss of transportation and utility services may include 
traffic delays/detours from road and bridge closures and loss of electric power, potable water, and 
wastewater services.  Schools and businesses can be forced to close for extended periods of time. Recently, 
the threat of wildfire, combined with the potential for high winds, heat, and low humidity, has caused PG&E 
to initiate PSPSs which can also significantly impact a community through loss of services, business 
closures, and other impacts associated with loss of power for an extended period.  In addition, catastrophic 
wildfire can create favorable conditions for other hazards such as flooding, landslides, and erosion during 
the rainy season. 

While we did not lose any facilities due to the Butte fire, extensive resources were used to mobilize 
generators for power outages, provide water to non-agency customers who could not operate their wells. 
The Agency provided water to animals in need and kept staff on-call to keep an eye on the fire development. 
Staff kept Agency facilities secure from vandalism.   

Assets at Risk 

Please refer to Table F-4. 

Future Development 

Ensure all facilities are kept cleared of debris and adequate fire protection.  Improve our ability to deliver 
adequate fire flows by designing pump stations and distribution systems with fire flow protections.  Design 
our tanks to be built with concrete or steel instead of redwood.  Install stand-by power at all facilities to 
ensure fire flow protection.   

F.6 Capability Assessment 

Capabilities are the programs and policies currently in use to reduce hazard impacts or that could be used 
to implement hazard mitigation activities. This capabilities assessment is divided into five sections: 
regulatory mitigation capabilities, administrative and technical mitigation capabilities, fiscal mitigation 
capabilities, mitigation education, outreach, and partnerships, and other mitigation efforts. 

F.6.1. Regulatory Mitigation Capabilities 

Table F-9 lists regulatory mitigation capabilities, including planning and land management tools, typically 
used by local jurisdictions to implement hazard mitigation activities and indicates those that are in place in 
the AWA.  
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Plans 
Y/N 
Year 

Does the plan/program address hazards? 
Does the plan identify projects to include in the mitigation 
strategy? 
Can the plan be used to implement mitigation actions? 

General Plan Y yes, yes, yes 

Capital Improvements Plan Y yes, yes, yes 

Economic Development Plan N  

Local Emergency Operations Plan Y yes, yes, yes 

Continuity of Operations Plan N  

Transportation Plan N  

Stormwater Management Plan/Program N  

Engineering Studies for Streams N  

Community Wildfire Protection Plan N  

Other special plans (e.g., brownfields 
redevelopment, disaster recovery, coastal 
zone management, climate change 
adaptation) 

N  

Building Code, Permitting, and 
Inspections Y/N Are codes adequately enforced? 

Building Code  Y Yes 

Building Code Effectiveness Grading 
Schedule (BCEGS) Score 

N  

Fire department ISO rating: Y Yes 

Site plan review requirements Y Yes 

Land Use Planning and Ordinances  Y/N 

Is the ordinance an effective measure for reducing hazard 
impacts? 
Is the ordinance adequately administered and enforced? 

Zoning ordinance N/A  

Subdivision ordinance N/A  

Floodplain ordinance N/A  

Natural hazard specific ordinance (storm 
water, steep slope, wildfire) 

N/A  

Flood insurance rate maps N/A  

Elevation Certificates N/A  

Acquisition of land for open space and 
public recreation uses 

N/A  

Erosion or sediment control program N/A  

Other N/A  

How can these capabilities be expanded and improved to reduce risk? 

Continued refinement of Agency capabilities will be pursued to reduce risk. 
Source: AWA 
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In November 2006, the Mokelumne/Amador/Calaveras (MAC) regional partners completed the MAC 
Integrated Regional Water Management Plan (IRWMP or Plan). The 2006 version of the MAC IRWMP 
(MAC Plan) was based on guidelines and standards included in Proposition 50 as interpreted by the 
California Department of Water Resources (DWR) and the State Water Resources Control Board 
(SWRCB).  Because IRWM Plans are not required to follow the exact outline of the IRWM Plan Standards, 
the2018 Plan Update applied a revised organization that provides a more logical progression of topics and 
information, hopefully making the Plan a more useful tool for the region's water managers. 

This 2018 MAC Plan Update was initiated to capture updated regional information since the 2013 MAC 
Plan was developed and respond to updated state requirements. All required Plan elements as identified in 
the 2018 IRWM Plan Standards are met by this MAC Plan 2018 Update 

The Urban Water Management Plan was prepared in accordance with the Urban Water Management Act.  
The Act is defined by the California Water Code, Division 6, Part 2.6, and §§10610 through §§10657.  The 
Act became part of the California Water Code with the passage of Assembly Bill 797 during the 1983-1984 
regular session of the California legislature.  The Act requires urban water suppliers providing municipal 
water to more than 3,000 connections or supplying more than 3,000 ac-ft. of water annually to adopt and 
submit a plan every five years to the California Department of Water Resources (DWR). 

Amador Water Agency provides potable and raw water to more than 25,000 people for municipal, 
industrial, and irrigation uses as well as wastewater collection and treatment services to meet the needs of 
our customers. While demands for Agency water have flattened during 2008 recession, the Agency intends 

emergency conditions.  

The Agency is committed to maximizing available water resources and minimizing the need to obtain 
additional water supplies. The Agency has done this and will continue to do this by utilizing water 
management tools and developing strategic partnerships with upstream, downstream, and nearby agencies 
and districts. 

Efficient use of existing water supplies is extremely important to Amador Water Agency.  In reflection of 
this philosophy, the Agency has developed this Conservation Plan, building upon conservation strategies 
identified and documented in the Urban Water Management Plan with the intent to further extend the 

and minimizing the need to obtain additional water supplies.  The Agency has done this, and will continue 
to do so, by utilizing water management tools and developing strategic partnerships with upstream, 
downstream, and nearby agencies and districts.  Further, the Agency is committed to working with the 
public to facilitate regional water management efforts and to educate regarding the importance of water 
conservation.  The Agency predicts that, by working with their numerous partners and implementing the 
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programs described in this Conservation Plan, they will be able to continue managing and efficiently using 
their existing water supply sources through at least the year 2030. 

The Amador Water Agency Water Code sets out the general policies for operating its water system.  The 
Water Code delineates the specifics of how the Agency runs day to day operations, as well as its rules and 
regulations.  Voluntary and mandatory water conservation measures during drought situations are set forth. 

F.6.2. Administrative/Technical Mitigation Capabilities 

Table F-10 identifies the Agency department(s) responsible for activities related to mitigation and loss 
prevention in the Agency.  

Administration Y/N 
Describe capability 
Is coordination effective? 

Planning Commission N Amador County  

Mitigation Planning Committee N Amador County 

Maintenance programs to reduce risk 
(e.g., tree trimming, clearing drainage 
systems) 

Y The Agency has started maintenance activities for Fire 
Mitigation, we have a long way to go but AWA is working 
towards a more effective maintenance plan. 

Mutual aid agreements Y Jackson Valley Irrigation District; WARN; City of Plymouth; 
River Pines PUD 

Other N/A  

Staff 
Y/N 

FT/PT 

Is staffing adequate to enforce regulations? 
Is staff trained on hazards and mitigation? 
Is coordination between agencies and staff effective? 

Chief Building Official N Amador County 

Floodplain Administrator N Amador County 

Emergency Manager Y/FT Staff needs more Hazard Mitigation training and better 
coordination between Agencies. 

Community Planner N Amador County 

Civil Engineer Y/FT Staff needs more Hazard Mitigation training and better 
coordination between Agencies. 

GIS Coordinator Y/FT Staff needs more Hazard Mitigation training and better 
coordination between Agencies. 

Other N/A  

Technical  Y/N 

Describe capability 
Has capability been used to assess/mitigate risk in the 
past? 

Warning systems/services 
(Reverse 911, outdoor warning signals) 

Y The IVR (Interactive Voice Response) is used on a regular basis 
at the Agency and is quite effective.  

Hazard data and information N  
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Grant writing Y AWA staff has full capabilities in grant writing and has utilizes 
grant writing regularly.  

Hazus analysis   

Other N/A  

How can these capabilities be expanded and improved to reduce risk? 

More education and training 
Source: AWA 

F.6.3. Fiscal Mitigation Capabilities 

Table F-11 identifies financial tools or resources that the Agency could potentially use to help fund 
mitigation activities.  

Funding Resource 

Access/ 
Eligibility 

(Y/N) 

Has the funding resource been used in past 
and for what type of activities? 
Could the resource be used to fund future 
mitigation actions? 

Capital improvements project funding Y Yes.  Hazard mitigation and capital replacement 
projects. Yes. 

Authority to levy taxes for specific purposes Y  

Fees for water, sewer, gas, or electric services Y  

Impact fees for new development Y  

Storm water utility fee Y  

Incur debt through general obligation bonds and/or 
special tax bonds 

Y  

Incur debt through private activities Y  

Community Development Block Grant Y  

Other federal funding programs Y  

State funding programs Y  

Other Y  

How can these capabilities be expanded and improved to reduce risk? 

These capabilities can be expanded with additional staffing to manage grants and grant writing. 
Source: AWA 

F.6.4. Mitigation Education, Outreach, and Partnerships 

Table F-12 identifies education and outreach programs and methods already in place that could be/or are 
used to implement mitigation activities and communicate hazard-related information.   
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Program/Organization  Yes/No 

Describe program/organization and how 
relates to disaster resilience and mitigation. 
Could the program/organization help 
implement future mitigation activities? 

Local citizen groups or non-profit organizations 
focused on environmental protection, emergency 
preparedness, access and functional needs 
populations, etc. 

Y  

Ongoing public education or information program 
(e.g., responsible water use, fire safety, household 
preparedness, environmental education) 

Y The Agency uses Facebook, mailings, and our 
website as a source of ongoing public 
education. 

Natural disaster or safety related school programs N  

StormReady certification N  

Firewise Communities certification N  

Public-private partnership initiatives addressing 
disaster-related issues 

Y  

Other N/A  

How can these capabilities be expanded and improved to reduce risk? 

Additional programs can help educate customers and will help improve preparedness response. 
Source: AWA 

F.6.5. Other Mitigation Efforts 

The Agency has many other completed or ongoing mitigation efforts that include the following: 

 Funding was received in 2018 from FEMA to replace 4 redwood tanks with 3 fire resistant (steel tanks). 
 Long Term Water Needs Study 2017  
 Integrated Regional Water Management Plan Update 2018  
 Central Amador Water Project (CAWP) Environmental Impact Report 2017  
 Urban Water Management Plan 2015; and Master Water Plan (draft).    

F.7 Mitigation Strategy 

F.7.1. Mitigation Goals and Objectives 

The AWA adopts the hazard mitigation goals and objectives developed by the HMPC and described in 
Chapter 5 Mitigation Strategy. 

F.7.2. Mitigation Actions 

The planning team for the AWA identified and prioritized the following mitigation actions based on the 
risk assessment. Background information and information on how each action will be implemented and 
administered, such as ideas for implementation, responsible office, potential funding, estimated cost, and 
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timeline are also included. The following hazards were considered a priority for purposes of mitigation 
action planning: 

 Aquatic Invasive Species 
 Climate Change 
 Dam Failure 
 Drought & Water shortage 
 Earthquake (large damaging/small) 
 Floods: 1%/0.2% annual chance 
 Floods: Localized Stormwater 
 Landslide, Mudslide, Debris Flow 
 Severe Weather:  Extreme Heat 
 Severe Weather: Heavy Rains and Storms (Hail, Lightning) 
 Severe Weather: High Winds and Tornadoes 
 Severe Weather: Winter Storms and Freeze 
 Wildfire 

It should be noted that many of the projects submitted by each jurisdiction in Table 5-4 in the Base Plan 
benefit all jurisdictions whether or not they are the lead agency.  Further, many of these mitigation efforts 
are collaborative efforts among multiple local, state, and federal agencies.  In addition, the countywide 
public outreach action, as well as many of the emergency services actions, apply to all hazards regardless 
of hazard priority.  Collectively, this multi-jurisdictional mitigation strategy includes only those actions and 
projects which reflect the actual priorities and capacity of each jurisdiction to implement over the next 5-
years covered by this plan.  It should further be noted, that although a jurisdiction may not have specific 
projects identified for each priority hazard for the five year coverage of this planning process, each 
jurisdiction has focused on identifying those projects which are realistic and reasonable for them to 
implement and would like to preserve their hazard priorities should future projects be identified where the 
implementing jurisdiction has the future capacity to implement.  

Action 1. CAWP Standby Generators 

Hazards Addressed: Wildfire, Climate Change, Dam Failure, Earthquake, all Severe Weather hazards, 
Landslide 

Goals Addressed: 1, 2, 3, 4, 5 

Issue/Background: AWAs CAWP water system has been built on many smaller developments being rolled 
into one by Amador County and AWA where critically small pipelines exist and multiple small potable 
water tanks do not provide the necessary fire flow during a wildfire or fire event. With PG&E, the local 
power company, disconnecting the electrical grid multiple times during the wildfire season to protect the 
area, AWA must deliver water for both potable drinking water use and fire flow. Generators provide the 
redundancy necessary for addressing the tragic wildfire events. 

Project Description: Add 13 generators to AWA facilities throughout the CAWP system. 
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Other Alternatives: Continue with the risk of wildfire destroying multiple tanks and houses with 
unavailable fire flow with loss of power. 

Existing Planning Mechanism(s) through which Action Will Be Implemented: The AWA Master Plan 
to be completed in October 2020. AWA has consistently added standby generators to agency sites as 
funding becomes available. 

Responsible Office/Partners: N/A 

Cost Estimate: Estimated at $650,000 

Benefits (Losses Avoided): Estimated at $1,500,000 

Potential Funding: Unknown at this time 

Timeline: 1-3 years 

Project Priority: High 

Action 2. Amador and Ione Water Systems Taste and Odor Mitigation 

Hazards Addressed:  Aquatic Invasive Species 

Goals Addressed:  1, 2, 3, 4, 5 

Issue / Background:  Historically, the Ione reservoir has always experienced increased odors (and as a 
result taste issues) during the spring / summer transition.  In 2004 an AWA construction crew replaced the 
single pipeline intake with a manifold reservoir intake of 4 pipes.  This retrofit eliminated short circuiting 
in the reservoir, improved reservoir circulation overall, and reduced issues associated with Taste and Odor 
in the community.  In 2005 the 960 cubic feet of Granular Activated Carbon (GAC) in the filters at the Ione 
Water Treatment Plant was replaced.  This work effort all but eliminated taste and odor complaints from 
the community.  In 2016 and 2017, the Ione WTP had its first Taste and Odor (T&O) incidents since 
replacing the GAC filter media, starting on June 10, 2016 and July 10, 2017.  Typically, Ione T&O events 
occur in the summer months when the weather turns extremely hot, warming reservoirs, and creating perfect 
conditions for algae and other organisms to grow.  T&O events occur naturally throughout the world and 
are not exclusive to the Amador County region.  Many solutions have been attempted at many different 
locations; however the most effective method is a continuous monitoring program whereby T&O events 
are caught before they become a major nuisance to the customers which we serve.   

In the summers of 2016 and 2017, the number of complaints regarding T&O in the City of Ione spiked with 
many people noting earthy/musky flavors in the water.  Samples were also taken from the Tanner Raw 
Reservoir with negligible results.  The negligible results at the Tanner Raw Reservoir indicated a problem 
localized to the Ione Reservoir.  Algae blooms were not observed at the Ione Reservoir in 2016 or 2017.  A 
full spectrum analysis of cyanobacteria in the Ione Reservoir was performed on July 14th, 2017, and 
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revealed no detectable cyanobacteria present in the Ione Reservoir, Ione WTP raw influent, nor in the Ione 
WTP treated effluent. 

In 2019, Tanner Raw Reservoir Samples indicated geosmin levels were above historical high levels, 
indicating the source may be farther upstream than originally believed. 

Project Description:  Investigate cause(s) of geosmin production.  Design solutions to mitigate geosmin 
production, or geosmin effects. 

Other Alternatives:  Continue with Taste and Odor Monitoring Program in place. 

Existing Planning Mechanism(s) through which Action Will Be Implemented:  Ione Reservoir Taste 
and Odor Monitoring Program 

Responsible Office / Partners:  N/A 

Cost Estimate:  Estimated at $200,000 over proposed timeline 

Benefits (Losses Avoided):  Estimated at $500,000 over proposed timeline 

Potential Funding:  Unknown at this time 

Timeline: 3-5 years 

Project Priority:  Low 

Action 3. Lower Bear Reservoir Expansion Study 

Hazards Addressed:  Climate Change 

Goals Addressed:  1, 2, 3, 4, 5 

Issue / Background:  Study will evaluate enlarging Lower Bear Reservoir by raising the existing dam 
(embankment) 32 feet to increase surface water storage capacity within the upper Mokelumne River 
watershed. Previous studies suggest that Lower Bear Reservoir would provide 18,300 AF/yr. of additional 
yield (Willard 2005). In addition to modifications to the dam itself, other facilities that would need to be 
constructed include an updated intake structure and spillway. East Bay MUD could benefit from the added 
supply in dry years. Jackson Valley Irrigation District will benefit with additional water to meet needs 
within its district. Besides the increase storage of winter flows, other benefits include flood control, power 
generation, improved water quality and cold water releases to improve fisheries. This project could provide 
72 million kilowatt hours of clean energy. Enough power to provide electricity to 6,600 homes for one year 
thereby reducing the equivalent need for energy from other sources. 

Project Description:  Study the enlarging of the Lower Bear Reservoir 
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Other Alternatives:  Build new reservoirs which are highly unlikely at this time. Recycle wastewater 
would help some but could not meet all the potable water demands of the future. 

Existing Planning Mechanism(s) through which Action Will Be Implemented:  The AWA 5-year CIP. 

Responsible Office/Partners:  AWA 

Cost Estimate:  Estimated at $200,000 over proposed timeline 

Benefits (Losses Avoided): NA 

Potential Funding:  Grants and Loans 

Timeline:  1-2 years 

Project Priority:  High 

Action 4. Replacement of Two Hypalon Lined and Covered Tanks with New Tanks 

Hazards Addressed:  Drought and Water Shortage, Wildfire 

Goals Addressed:  1, 2, 3, 4, 5 

Issue / Background:  The state has required AWA to remove all hypalon liners during improvements of 
facilities. With the Butte Fire, AWA became acutely aware of the extreme hazard of having storage facilities 
upcountry in the wildfire prone areas along Highway 88, especially AWA redwood and Hypalon lined and 
covered tanks. 

750,000-gallon 
potable water storage tank is oversized and should be 250,000 gallons. The Hypalon liner covers an earthen 
base and also covers the water on top. 

The 125,000-gallon Jackson Pines tank also has a Hypalon lined earthen floor and water cover. 

The Hypalon liners have worked well over the years but they can potentially introduce contaminants into 
the potable water and will melt into the water during a wildfire. The state is not allowing any new potable 
water storage with Hypalon covers. 

Project Description:  Replace Two Hypalon Lined and Covered Tanks with Two New Welded Steel Tanks 
for Wildfire Hazard Mitigation 

Other Alternatives:  Continue with the risk of wildfire destroying the tanks and introducing toxins into the 
drinking water. 
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Existing Planning Mechanism(s) through which Action Will Be Implemented:  The AWA Water 
Master Plan to be completed in October 2020. The draft Water Master Plan mentions resizing of the one 
water tank. 

Responsible Office / Partners:  N/A 

Cost Estimate:  Estimated at $1,750,000 over proposed timeline 

Benefits (Losses Avoided):  Estimated at $1,000,000 over proposed timeline 

Potential Funding:  Unknown at this time 

Timeline:  2-4 years 

Project Priority:  High 

Action 5. Mt. Crossman Main Area Tank for Upper CAWP System 

Hazards Addressed:  Wildfire 

Goals Addressed:  1, 2, 3, 4, 5 

Issue / Background:  AWAs CAWP water system has been built on many smaller developments being 
rolled into one by Amador County and AWA where critically small pipelines exist and multiple small 
potable water tanks do not provide the necessary fire flow during a wildfire or house fire event. The Mt. 
Crossman Tank site sits at an elevation of 3800 feet and AWA proposes to build a partially buried 1.0-
million-gallon concrete potable water tank. The construction of this partially buried concrete tank will not 
only protect infrastructure from wildfire but also eliminate up to 9 welded and bolted steel water tanks that 
are in fair to poor shape. 

Project Description:  Build one principal partially buried concrete water tank for the Upper CAWP System 
for Wildfire Hazard Mitigation. 

Other Alternatives:  Continue with the risk of wildfire destroying multiple tanks with inadequate fire flow 
to protect against wildfire and house fires. 

Existing Planning Mechanism(s) through which Action Will Be Implemented:  The AWA Water 
Master Plan to be completed in October 2020. The tank site has been discussed for years at AWA as it 
eliminates a lot of operation and maintenance issues as well as provides protection from wildfires. 

Responsible Office / Partners:  N/A 

Cost Estimate:  Estimated at $3,500,000 over proposed timeline 

Benefits (Losses Avoided):  Estimated at $1,500,000 over proposed timeline 

Potential Funding:  Unknown at this time 
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Timeline:  1-4 years 

Project Priority:  Medium 

Action 6. Upgrade Fire Pumps 

Hazards Addressed: Wildfire, Climate Change 

Goals Addressed: 1,2,3,4,5 

Issue/Background: AWAs CAWP water system has several facilities that are old and inadequate for 
current fire pumping equipment. AWA must deliver water to fight wildfires at the required flow. 

Project Description: Replace and upsize three fire pump installations. 

Other Alternatives: Continue with the risk of wildfire destroying multiple tanks and houses with 
unavailable fire flow because of inadequate pumping. 

Existing Planning Mechanism(s) through which Action Will Be Implemented: The AWA Master Plan 
to be completed in October 2020. AWA has consistently added pumps dedicated to fire flow as facilities 
are upgraded as funding becomes available. 

Responsible Office/Partners: N/A 

Cost Estimate: Estimated at $125,000 

Benefits (Losses Avoided): Estimated at $1,500,000. Provides fire flow. 

Potential Funding: State and Federal programs 

Timeline: 1-3 years 

Project Priority: Medium 

Action 7. Mace Meadows Pump Station Flooding 

Hazards Addressed:  Flooding and Localized Flooding 

Goals Addressed:  1, 2, 3, 4, and 5 

Issue / Background:  AWAs Buckhorn Water treatment plant discharges its recycle wastewater to the 
Mace Meadows pond that is then pumped for use onto a Golf Course.  The pump station is located in a 
meadow area and has taken on water several times damaging electrical equipment or floods the building 
making it unsafe to operate.  During atmospheric rivers and server rain events like in 2017 the pump station 
was flooded, and electrical equipment was damage.     
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Project Description:  Build a new pump station with 2 ea. 60 horsepower pumps with new piping to new 
location above the meadow at a higher elevation.    

Other Alternatives:  Continue with the risk of flooding damaging or destroying electrical switch gear, 
pumps, and motors. 

Existing Planning Mechanism(s) through which Action Will Be Implemented:  The AWA has 
identified a location as a potential site and will be looking at this further in the 20/21 Wastewater Master 
Plan to be completed by June 2021.  This has been an ongoing historical problem that cause unsafe 
operations and prevents the agency from properly disposing of its treatment plant wastewater.  

Responsible Office / Partners:  N/A 

Cost Estimate:  Estimated at $225,000 over proposed timeline 

Benefits (Losses Avoided):  Estimated at $300,000 to over proposed timeline 

Potential Funding:  Unknown at this time 

Timeline:  1-4 years 

Project Priority:  Medium 

Action 8. Eggiman Lane Flooding 

Hazards Addressed:  Flooding 

Goals Addressed:  1, 2, 3, 4, and 5 

Issue / Background:  AWAs has a 10-inch potable water main that hangs off an old pedestrian foot bridge 

bridge spans a small creek that cannot handle the server rain or atmospheric storms like we experienced in 
2017.  The bridge has been damaged many times by trees and other debris for many years and the bridge 
now bent.  The water and sewer pipes hanging from this bridge are in jeopardy of being damage and the 
risk of a total bridge failure along with the water and sewer infrastructure is high.      

Project Description:  Build a new bridge at a higher elevation along with the water and sewer pipes.    

Other Alternatives:  Another alternative is to construct a new 10-inch water pipe under the creek.  This 
second alternative cost will have to be weighed against the new bridge project. Continue with the risk of 
flooding that will damage or destroy the water and sewer systems.  

Existing Planning Mechanism(s) through which Action Will Be Implemented:  AWA is currently going 
through a water master plan which will be complete in October of 2020.   

Responsible Office / Partners:  N/A 
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Cost Estimate:  Estimated at $450,000 over proposed timeline 

Benefits (Losses Avoided):  Estimated at $800,000 to over proposed timeline 

Potential Funding:  Unknown at this time 

Timeline:  2-7 years 

Project Priority:  Medium 


