Annex F PARADISE
IRRIGATION DISTRICT
F.1 Introduction
This Annex details the hazard mitigation planning elements specific to the Paradise Irrigation
District, a participating jurisdiction to the Butte County 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 District. This annex provides
additional information specific to the District, with a focus on providing additional details on the
risk assessment and mitigation strategy for this community.

F.2 Planning Process
As described above, Paradise Irrigation District followed the planning process detailed in Section
3.0 of the base plan. In addition to providing representation on the Butte County Hazard
Mitigation Planning Committee (HMPC), the District formulated their own internal planning
team to support the broader planning process requirements. Internal planning participants
included staff from the following District departments:
•
•
•

George Barber, District Manager
John Price, Distribution Superintendent
Jim Passanisi, Water Treatment Superintendent

Additional details on plan participation and District representatives are included in Appendix A.

F.3 District Profile
The community profile for Paradise Irrigation District is detailed in the following sections.
Figure F.1 displays a map and the location of the District boundaries within Butte County.
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Figure F.1.

Paradise Irrigation District Base Map

Source: Paradise Irrigation District
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F.3.1 History
The Paradise Irrigation District was formed in 1916. The District purchased water rights from
Pacific Gas and Electric for $14,000. The idea was that water would turn Paradise into the “Fruit
Capital of California.” Once the District was formed there was much work to be done in order to
bring water to the average citizen who had hopes of prospering as a California grower. In
February of 1917 Paradise citizens voted 224 to 24 to tax themselves $350,000 for a bond issue
that would finance the building of pipelines and Magalia Dam. The assessed land value at that
time was $348,000. The optimistic outlook of Ridge residents soon became gloomy as the
declaration of war against Germany came in April of 1917. Prices on everything went up, and
steel was not available. Early settlers of this area had some very rough years and several
residents lost their land due to unpaid tax assessments during the years of World War I, World
War II, and the Depression. In 1956, the Paradise Dam was built for just under $1 million
dollars. Since that time, water production has increased from 4,864 acre-feet in 1957, to 9,417
acre-feet in 1987, to 8,825 acre feet in 2007 (see Figure F.2). Not shown in the figure is the
6,484 acre-feet in 2011.
Figure F.2.

Paradise Irrigation District Historic Production

Source: Paradise Irrigation District
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F.3.2 Population and Future Growth
The population served by PID resides within the Town of Paradise, which was incorporated in
November, 1979. The 2010 population for the Town of Paradise is 26,310. Del Oro Water
Company, a PUC regulated private water company, serves 139 dwellings in the Town. An
adjustment was made to calculate the PID population. The population of Paradise has changed
dramatically from the time the District was first established in 1916. Major growth occurred in
the 1970’s. The predominant type of dwelling unit in Paradise continues to be the conventional
single-family residence. Construction of new multiple-family dwellings in Paradise is
constrained by the lack of a sewer system. Paradise does not have a centralized sewer system and
sewage must be adequately disposed of on each individual parcel with a septic system. This is
the controlling factor affecting growth in the Town of Paradise and the District.
Table F.1 shows the estimated future population total for the District through 2035. The High
Scenario of population estimates were used from the Butte County Association of Government
data. Based upon their information it is assumed a 1.0% annual growth rate will be experienced
from 2010-2035.
Table F.1.
Year
Population

Current and Projected Population in the Paradise Irrigation District
2010

2015

2020

2025

2030

2035

26,032

27,094

28,392

29,868

31,402

33,055

Source: Paradise Irrigation District 2010 Urban Water Management Plan

F.4 Hazard Identification and Summary
This section details how the risk varies across the Butte County planning area. The District’s
planning team identified the hazards that affect the District and summarized their frequency of
occurrence, spatial extent, potential magnitude, and significance specific to the District (see
Table F.2). In the context of the plan’s planning area, there are no hazards that are unique to the
District.
Information on past occurrences and the likelihood of future occurrences is detailed in Section 4,
Risk Assessment, of the base plan. Additional information for high and medium significant
hazards for the District is included in the Vulnerability Assessment section of this Annex.
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Table F.2.

Paradise Irrigation District Hazard Identification Table
Geographic
Extent

Hazard

Probability of
Future
Occurrences

Magnitude/Severity

Significance

Dam Failure

Extensive

Unlikely

Catastrophic

High

Drought & Water shortage

Extensive

Likely

Catastrophic

Medium

Earthquakes

Extensive

Unlikely

Catastrophic

High

Earth Movements: Landslide

Extensive

Occasional

Catastrophic

High

Earth Movements: Erosion

Limited

Occasional

Negligible

Low

Floods: 100/500 year

Extensive

Unlikely

Catastrophic

High

Floods: Localized Stormwater

Extensive

Likely

Catastrophic

Medium

Hazardous Materials
Incidents: Railroads

Limited

Unlikely

Negligible

Low

Invasive Species: Pests/Plants Limited

Unlikely

Negligible

Low

Levee Failure

Limited

Unlikely

Negligible

Low

Marine Invasive Species

Limited

Occasional

Negligible

Low

Severe Weather: Extreme
Heat

Extensive

Occasional

Negligible

Low

Severe Weather: Freeze and
Winter Storm

Extensive

Occasional

Negligible

Low

Severe Weather: Heavy rain,
hailstorm, lightning

Extensive

Likely

Catastrophic

Medium

Severe Weather: Tornado

Occasional

Limited

Limited

Low

Severe Weather: Windstorms

Limited

Unlikely

Negligible

Low

Volcanoes

Limited

Unlikely

Negligible

Low

Wildfires

Extensive

Likely

Catastrophic

High

Geographic Extent
Limited: Less than 10% of planning area
Significant: 10-50% of planning area
Extensive: 50-100% of planning area
Probability 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.
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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
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F.5 Vulnerability Assessment
The intent of this section is to assess the District’s vulnerability separate from that of the
planning area as a whole, which has already been assessed in Section 4.3 Vulnerability
Assessment of the base plan. This vulnerability assessment provides an inventory of the
population, property, and other assets located within the District and further analyzes those assets
at risk to identified hazards ranked of medium or high significance (as listed in Table F.2) to the
community. For more information about how hazards affect the County as a whole, see Chapter
4 Risk Assessment in the main plan.

F.5.1 Total Assets at Risk
This section identifies the District’s total assets at risk to identified hazards. .
Values at Risk
Significant assets directly within the District include a range of properties and infrastructure.
These may include District-owned property and infrastructure. An inventory of key district
assets is provided in Table F.3. Total value of these assets exceeds $144 million for the District.
Table F.3.

Key Assets in the District

Name of Asset

Facility Type

Replacement Value

Hazard Info

PID Treatment Plant

Water Treatment Plant

$14,000,000 Earthquake and dam
failure

PID Pumping Station

Treated Water Delivery Pumps

$400,000 Earthquake and dam
failure

42-inch Transmission
Pipeline

Above Ground Pipeline and
Creek Crossing

$90,000 Earthquake and dam
failure

Paradise Dam

Dam

$100,000,000 Earthquake and dam
failure

Magalia Dam

Dam

$30,000,000 Earthquake and dam
failure

Raw Water Supply

$3,000,000 Earthquake and dam
failure

Diversion Dam
Total

$147,490,000

Source: Paradise Irrigation District

F.5.2 Priority Hazards: Vulnerability Assessment
This section provides the vulnerability assessment, including any quantifiable loss estimates, for
those hazards identified above in Table F.2 as high or medium significance hazards. Impacts of
past events and vulnerability of the District to specific hazards are further discussed below (see
Section 4.1 Hazard Identification for more detailed information about these hazards and their
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impacts on the Butte County planning area). Methodologies for calculating loss estimates are the
same as those described in Section 4.3 of the base plan.
Dam Failure
Paradise Irrigation District maintains two dams north of the Town of Paradise that impound
stormwater flows in reservoirs used to provide drinking water to the community. The Skyway
two lane road located on top of the dam is the primary access route into the Pines community
(>10,000 residents). The upstream Paradise Reservoir is the main storage facility with a storage
capacity of approximately 11,500 acre-feet. Magalia Reservoir was originally constructed with a
storage capacity of 2,570 acre-feet.
Due to their location and proximity to the Town of Paradise, both of these dams are high hazard
dams (meaning they have the potential to impact property and possibly injure or kill people
should the dam break). There has been no history of failure of either of these two dams. Dam
failure would affect mainly those living in the canyon, and would likely have a limited affect on
the Town of Paradise.
Magalia Dam has been identified by the DSD as at risk to failure in the event of significant
seismic activity. In the event of such failure floodwater would cause significant damages in the
Little Butte Creek and Butte Creek Canyons and the town of Durham, and exceed the capacity of
the downstream Butte Creek levees. The Town of Paradise would be affected since the water
treatment plant and the 42-inch supply line that provides drinking water for the residents in the
community could be severely damaged since it is located at the downstream toe of the dam. The
primary access road to the Pines Community would be eliminated and impact >10,000 residents.
Reconstruction of the damaged facilities would be difficult, cause a significant water outage,
take many months to restore, and the repair costs would be very high.
In a 1992 study of Magalia Dam it was concluded that the upstream slope of the dam was found
to have inadequate stability under seismic loading conditions. In 1997 in response to this
concern, the DSD required the water storage in the reservoir to be decreased to 800 acre-feet. If
stabilized, the capacity of Magalia Reservoir could be restored to 2,570 acre-feet. The change in
water level elevation from 2,225 feet when full, was lowered to the current restricted operating
level of 2,199 feet, or a reduction of 26 change feet. Each year the DSD conducts a dam
inspection and the District prepares a “Surveillance Report”, with assistance from the URS
Corporation.
In 2004, the Paradise Irrigation District constructed a diversion structure above Magalia
Reservoir and a raw water pipeline to the water treatment plant. This improvement will supply
untreated water to the treatment plant during any reconstruction of Magalia Dam, or the
widening of Skyway across Magalia Dam. The Paradise Irrigation District is working on
extending its water rights permits, which must be secured before further work is contemplated on
Magalia Dam.
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The applications for extending the District’s Water Rights were filed on time. The District hired
a consultant to complete the CEQA process for the water rights renewal and Sphere of Influence
expansion. The District is in the process of completing an EIR for the water rights extension and
sphere of influence expansion. The field work is completed and the document is being
developed.
The County did preliminary engineering on a project to widen the Skyway’s two lanes to four
lanes across Magalia Dam. The Paradise Irrigation District’s preferred alternative for the
widening project involves stabilizing the dam that would restore the design water level of 2,225
feet behind Magalia Dam, or 2,570 acre-feet.
Assets at Risk

For this plan, the Oroville dam inundation was mapped and analysis performed on that
inundation layer. However, Oroville Dam is located at a lower elevation than the Town of
Paradise, and in the unlikely event that a dam failure occurred at this location, the Town of
Paradise (including the PID) would not be inundated. Based on the dam failure inundation maps
for the Magalia and Paradise Dams, the following District facilities would be at risk:
•
•
•

PID Water Treatment Plant
42-inch Water Supply Transmission Pipeline
The Skyway two-lane road on top of Magalia Dam

The following communities and the environment would be at risk:
•
•
•
•

Town of Durham - 12 to 15 miles downstream with a population greater than 1000
Little Butte Creek - Riparian environment
Little Butte Canyon - 5 to 7 miles downstream with a population less than 1000
Pines Community - adjacent to Magalia Dam with a population of greater than 10,000

Drought & Water Shortage
The District supplies the majority of the Town of Paradise’s residents using a gravity distribution
system and treated water storage facilities with a total capacity of approximately 9.5 million
gallons.
Paradise Irrigation District’s primary water supply system is reliant upon water captured and
stored from Little Butte Creek. Little Butte Creek is a minor stream in the Sacramento Valley
drainage that rises in the northwestern foothills of the Sierra Nevada and lies wholly within Butte
County. Elevations range from 2,150 feet at the base of Magalia Dam to 3,850 feet at the
uppermost elevation in the watershed. Flow in the catchment area is seasonal and responds to
and follows the pattern of precipitation. Data for the runoff in the catchment area is from 1907
to 2004. The average annual runoff for the past 97 years has been approximately 15,750 acrefeet. The water year 1935-36 (estimated runoff 15,960 acre-feet) was used to represent the
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average year. The lowest estimated runoff was in the 1923-24 water year at 1,763 acre-feet.
Average runoff far exceeds the District’s current and projected needs of 7,000 to 8,000 acre-feet
of water demand each year, although the District is vulnerable to potential water shortages
during extended dry periods. The District’s firm yield is 7,300 acre-feet plus 350 acre-feet from a
well (groundwater).
Firm yield is defined as the amount of water that could be annually utilized from the Little Butte
Creek system during a critical drought period. Paradise Irrigation District stores water from Little
Butte Creek in two reservoirs located on the drainage. Magalia Reservoir originally had a storage
capacity of 2,574 AF, but in 1997 the reservoir was drawn down to comply with safety
requirements of Division of Safety of Dams (DSOD). After drawdown, Magalia Reservoir has a
storage capacity of 800 AF. Paradise Reservoir has a storage capacity of 11,497 AF. The total
storage capacity of both reservoirs is 12,293 AF. The District has approximately 6,000 acre-feet
of additional water rights that are not being utilized due to a lack of storage.
The District drilled a well in 1996. The output from the well is estimated to be 350 acre-feet per
year, but is operated annually at only 30 acre-feet per year to keep the well operational. The
primary purpose of the well is to augment the District’s water supply during times of drought or
emergency. Ground water supply in the District’s area is not expected to provide a significant
source of water.
In the case of drought, the District has done assessments for single dry year and multiple dry year
supply and demand comparisons. Table F.4 are estimates for a single dry year impact. The
demands were reduced for the anticipated 30% reduction that would be required if the District
were to face a single dry year similar to the driest on record.
Table F.4.
Single Dry Water Year - Projected Single Dry Year Supply and Demand
Comparison - AF Year
2015

2020

2025

2030

2035

Supply totals

11,106

11,416

11,306

11,079

10,836

Demand totals

5,518

5,140

5,407

5,685

5,984

Difference

5,588

6,276

5,899

5,394

4,852

Difference as % of Supply

50.3%

55.0%

52.2%

48.7%

44.8%

Difference as % of Demand

101.3%

122.1%

109.1%

94.9%

81.1%

Source: Paradise Irrigation District 2010 Urban Water Management Plan

Table F.5 are estimates for a multiple dry year impact as previously seen in years 2006-2010.
The demands were reduced in each year according to the reduction that would be required if the
District were to face a multiple dry year scenario. The first year is the date at the top of the
column.
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Table F.5.
Multiple Dry Water Year – Projected Supply and Demand Comparison
during Multiple Dry Year Periods
2015

2020

2025

2030

2035

First Year Supply totals

12,583

12,893

12,784

12,557

12,314

First Year Demand totals

5,518

5,737

6,036

5,685

5,984

Difference

7,065

7,156

6,748

6,872

6,330

Difference as % of Supply

56.2%

55.5%

52.8%

54.8%

51.4%

Difference as % of Demand

128.0%

124.8%

111.8%

120.9%

105.8%

Second Year Supply totals

12,786

13,016

12,638

12,618

12,072

Second Year Demand totals

5,141

4,999

5,258

5,422

5,705

Difference

7,645

8,017

7,380

7,196

6,367

Difference as % of Supply

59.8%

61.6%

58.4%

57.0%

52.7%

Difference as % of Demand

148.7%

160.4%

140.4%

132.8%

111.6%

Third Year Supply totals

11,219

11,481

10,857

10,803

10,000

Third Year Demand totals

5,072

4,951

5,208

5,478

4,344

Difference

6,147

6,530

5,649

5,325

5,656

Difference as % of Supply

54.8%

56.9%

52.0%

49.3%

56.6%

Difference as % of Demand

121.2%

131.9%

108.5%

97.2%

130.2%

Source: Paradise Irrigation District 2010 Urban Water Management Plan

Climate Change and Drought

While individual storm events may be more severe, resulting in more snow and rain within an
individual storm, the increase in temperature is expected to result in less snow overall and more
rain in the foothills of California. Less snow pack will result in less “natural” storage and
gradual runoff as the snow melts. Instead, runoff from rain would be more immediate and less
sustained into spring. The California Department of Water Resources has projected that the
Sierra snowpack will experience a 25 to 40 percent reduction from its historic average by the
year 2050. However, since the watershed that supplies the PID with its water resource is at a
lower elevation that does not receive heavy snowfall, this would not affect the PID as much as
other areas of the state that are supplied by watersheds that extend to higher elevations with more
extensive snowpack resources.
As summers become hotter for longer periods of time, there will be proportionally greater
demand for water use; for example, for landscape irrigation. Energy use patterns and costs are
also expected to be effected as temperatures during the summer increase between 5 and 10
degrees, causing greater use of air conditioning. Warmer temperatures and extended dry periods
will likely increase evapotranspiration rates and extend growing seasons, thereby increasing the
amount of water that will be needed for the irrigation of crops, urban landscaping and
environmental water needs. Reduced soil moisture and surface flows will disproportionately
affect the environment and other water users that rely on annual rainfall such as non-irrigated
agriculture and livestock grazing on non-irrigated rangeland.
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Earthquakes
Paradise and the surrounding area are relatively free from significant seismic and geologic
hazards. There are no known or inferred active faults within the Town. The only known active
fault in Butte County is the Cleveland Hills fault, the site of the August 1975 Oroville
earthquake. This earthquake had a Richter magnitude of 5.7. In a 1992 study of Magalia Dam it
was concluded that the upstream slope of the dam was found to have inadequate stability under
seismic loading conditions. In 1997 the water level in the reservoir was lowered, due to seismic
stability concerns. There is concern that the Magalia dam could fail under stress from seismic
shaking.
Aging water distribution systems comprised of steel pipe requires ongoing replacement that is
vulnerable to earthquake damage due to corrosion issues. The District identified 60 miles of pipe
that should be replaced. District personnel installed 29,821 feet of mainline in the last five years.
In addition to that, grant funding helped with the installation of 12,000 feet of mainline installed
by a contractor. While the total fell short of the 5 year goal to complete the replacement of
75,000 feet, a deferral of mainline installation was realized with the freezing of three full-time
positions and a dispute with the union over temporary worker status. Pipe replacement avoids
unnecessary water losses that deplete water storage supply, reduce water to the Bay-Delta and
increase operations costs. The high cost for unplanned pipeline repairs that damage public and
private property can be avoided by replacing the steel pipes before they become problematic.
The water treatment plant and 42 inch transmission water line are highly vulnerable to severe
damage and critical loss of water supply due to dam failure.
Earthquake and Dam Safety

The DSD is concerned that if the epicenter of an earthquake of significant magnitude were to
occur nearby a dam, the likelihood of a structural failure is high. Local dams vulnerable to
earthquake damage are hydraulic-filled embankment dams built with sluicing materials from an
adjacent area and depositing the slurry into the embankment, such as the Magalia and De Salba
Dams.
There are a number of faults within Butte County and a large number of relatively nearby faults
that could be considered potentially active, based on criteria developed by the California Mining
and Geology Board. Following is a description of the active faults near the Magalia Dam. These
faults are detailed below and shown in Figure 4.24 of the base plan and include the following:
•

Magalia Fault. The Magalia Fault is located near the northern end of the Foothill Fault
System, a system of northwest trending east dipping normal fault formed along the margin of
the Great Valley and the Sierra Nevada provinces. The DSD, based on Fault Activity
Guidelines in 2001 reclassified the Magalia Fault as conditionally active. The Paradise
Irrigation District commissioned a study by Holdrege & Kull, dated January 2007 to evaluate
the Magalia Fault.
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•

Foothills Shear Zone. The Foothills shear zone extends into southern Butte County. A
possible magnitude 7.0 earthquake in this zone would result in intensities as high as IX in
Butte County

In 2007, The District hired a consultant to determine the status of the Magalia Fault. The
consultant's opinion was that the fault is inactive, but the DSOD would not accept the finding
without additional studies. Below is information from the 2007 Fault Evaluation Report
prepared by Holdrege and Kull.
Seismic studies were performed in 1973 and updated in 1992 by Harlan Tait
Associates (HTA) to evaluate the potential for the hydraulic fill within the dam to
liquefy under earthquake loading. The later HTA study concluded that the
upstream slope was potentially unstable during seismic events and the Division of
Safety of Dams (DOSD) required that the dam be strengthened or the water level
behind the dam be lowered. DOSD performed their own evaluation of the dam
and concluded that the reservoir be lowered to 35 feet below the crest of the dam.
In 1994, Dames & Moore (D&M) performed an independent study for PID to
further evaluate a safe reservoir level. D&M’s study indicated that the reservoir
would be safe if the water level was further reduced an additional 5 feet; lowering
the reservoir to 40 feet below the crest of the dam. The DOSD accepted the
findings and stipulated that the reservoir elevation be restricted to elevation 2,200
feet, above mean sea level (MSL).
A Feasibility Study was performed in 2002 by URS Corporation (URS) to further
evaluate the restricted reservoir level as previously imposed by DSOD. The
purpose of that study was to determine if it was possible to revise the restricted
storage capacity of the reservoir. The scope of the study included review of the
extensive amount of field and laboratory tests that were performed during
previous investigations and additional static and dynamic analyses using current
software and correction procedures for penetration resistance N1 (60)cs. URS
concluded that the water elevation of the reservoir could be safely raised an
additional 13 feet to elevation 2,213 feet, above MSL. The URS evaluation was
based on an assumed magnitude 6.5 earthquake occurring on the Chico
Monocline Fault with an 84th percentile peak ground acceleration (PGA) value of
0.34g.
However, based on the Fault Activity Guidelines established by DSOD in 2001,
the Magalia Fault was reclassified as conditionally active in a DSOD
memorandum dated July 1, 2002. Because the Magalia Fault was reclassified to
be conditionally active, DSOD recommended that the 50th percentile PGA of
0.61g for the Magalia Fault be used to update previous static and dynamic
analyses related to the Magalia Reservoir. The reservoir elevation is currently
restricted to 2,199 feet above mean seal level.
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Earth Movements: Landslide
In and near the boundaries of the Paradise Irrigation District, there are areas where there is
potential for erosion that may cause landslides. Of particular concern to the District is areas of
erosion and landslide potential above Paradise Lake (see Figure F.3). Should a landslide occur
in this area, it may cause a seiche in the Lake, and possible overtopping of Paradise Dam and
spillway and cause damage resulting in potential critical impact to the District’s water supply.
The dam outlet pipe and hydroelectric generation are also at risk to damage, which would in turn
affect the District’s ability to supply water.
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Figure F.3.

Town of Paradise and Paradise Irrigation District– Erosion Potential
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Floods: 100/500 year
Although there is no 1% annual chance flood zone in the Town, heavy rains in the past have
caused damages to District facilities. In January of 1997, area wide flooding affect the District.
Erosion of Magalia Dam Spillway Channel and flooding at Treatment Plant resulted from the
flooding. No injuries or deaths were recorded. Federal/state disaster relief funding of $204,000
was received by the District. The District feels there is a high likelihood of future occurrence,
given climate change models. Damage may curtail water supply, especially during drought
years.
Floods: Localized Stormwater
The drainage patterns of the Paradise area reflect the uniqueness of its location on a gently
sloping ridge surface. The Paradise area is dominated by a somewhat continuous overland
runoff flow which is organized into local rills or depressions as the runoff is collected. The
Paradise area is divided into fairly distinct drainage basins.
The drainage systems often coincide with groundwater seeps and springs which serve to increase
the moisture availability beyond the intermittent flows directly related to storm runoff.
Consequently, the drainage depressions and their downslope channels are often thickly
vegetated.
As these areas are developed, the undergrowth and grass cover is often removed and channels are
randomly excavated to suit the individual owner's or developer's interest. Often when this takes
place, either through lack of knowledge, lack of funds or indifference, the resulting channel is
inadequate in capacity and poses a real possibility of promoting damage. While the soils and
subsoils of the Paradise area do not markedly aggravate the runoff situation, they also do not
prove to be highly permeable. This often results in localized flooding which can be exacerbated
by such land use activities as grading operations, vegetation clearance, inattention to storm
runoff from construction sites during the peak winter rainfall period, large-scale paving and the
lack of a collection system for storm waters. Storm runoff arrives at the principal drainage
channels through overland flow for most of the Paradise area. Very few collector systems have
been constructed and the primary form of collection has been through roadside ditches.
The PID treatment plant and the 42-inch above ground pipeline are vulnerable to flooding from
the overtopping of the spillway for Magalia Dam. The spillway currently flows toward the
treatment plant below the dam.
Severe Weather: Heavy rain, hailstorm, lightning
According to historical hazard data, severe weather is an annual occurrence in the Town of
Paradise. Damage and disaster declarations related to severe weather have occurred and will
continue to occur in the future. Heavy rain and thunderstorms are the most frequent type of
severe weather occurrence in the area. Wind and lightning often accompany these storms and
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have caused damage in the past. Problems associated with the primary effects of severe weather
include flooding, pavement deterioration, washouts, high water crossings, landslide/mudslides,
debris flows, and downed trees. The water treatment plan and the above ground 42 inch
transmission waterline are at critical risk due to this hazard.
Wildfires
In 2012, Paradise Irrigation District partnered with the USDA Forest Service (VMS Enterprise
Unit) to put together a Forest Assessment. This purpose of the Forest Assessment (assessment,
report) was to evaluate and inform land managers of the current condition of the forest and
vegetative resource on selected lands owned by Paradise Irrigation District (PID or District).
This assessment describes the current condition of the PID owned parcels, as well as outlines
potential management scenarios. The assessment area is shown in Figure F.4. For reference,
Figure F.5 shows the wildfire risk in the Town of Paradise. Wildfire threat within the Town
ranges from moderate to very high, with most of Paradise located in the very high zone.
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Figure F.4.

2012 Paradise Irrigation District Forest Assessment Area
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Figure F.5.

Town of Paradise Wildfire Severity Zones
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Wildfires in or near the service area in the Town of Paradise provide a significant impact to the
District’s ability to deliver water. The 2008 fires showed that further education in the
community is needed to stop the use of yard sprinklers during evacuations. The water is not
beneficial and takes water away from firefighting efforts.
The PID assessment area is located directly adjacent to the communities of Paradise and
Magalia, in the wildland-urban interface (WUI). The need to create a forest condition that is fire
resistant is directly related to the proximity to communities. The desired fuels condition for the
assessment area would allow fire managers to utilize a ‘contain and control’ strategy if a
wildland fire were ignited. To accomplish this, surface fuels would need to be greatly reduced
and ladder fuels and overall forest density would also need to be reduced. Support for this type
of strategy for Paradise comes from CAL FIRE’s Butte Fire Management Unit, as addressed in
their 2012 Fire Management Plan.
Wildland fires have recently burned as close as one mile to the assessment area. The assessment
area has no recorded fire history, despite the fact that fires are evident in the assessment area.
This means that fire records were not kept at the time that they ignited or that the fire history is
incomplete. The GIS source data for fires in California dates to 1900. Existing fuels and
vegetation conditions reflect that much of the assessment area is highly ignitable.
Potential ignition sources for wildfire in the assessment area are both natural and human caused.
Human-caused fire starts are more common in areas where humans pass un-regulated (Barber
2011). The likelihood of a fire starting due to human causes is increased by frequent use.
Proximity to roads and ignition from vehicles (discarded cigarettes, vehicle malfunction) further
increases the potential for a human caused fire. Lightning from storms, particularly during dry
summer months is a potential natural ignition source for wildfire.
An example of this would be the June 2008 fires. A large fire surrounded the Town of Paradise.
No damages were done to the District facilities, but a fire of this nature underscores the risk of
wildfire to the District.
In 2012 District and the Butte County Fire Safe Council formed a partnership to apply for grant
funding for three shaded fuel reduction projects on land owned by the District shown in Figure
F.4. The District provided field supervision and tracked expenses and the Fire Safe Council
provided grant administration. Two projects were funded and include the following:
•
•

Little Butte Creek Forest Health Project: Grant Source; Prop. 84 Sierra Nevada Conservancy;
FY 12/13; Scope of Work completed Jan. 2013.
Little Butte Creek Shaded Fuel Break Phase 1; Grant Source; Stevens Fund Us Forest
Service; FY 12/13: Scope of Work started Jan. 2013 with completion winter 2013
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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 capability assessment is divided into five
sections: regulatory mitigation capabilities, administrative and technical mitigation capabilities,
fiscal mitigation capabilities, mitigation outreach and partnerships, and other mitigation efforts.

F.6.1 Regulatory Mitigation Capabilities
Table F.6 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 District.
Table F.6.

Paradise Irrigation Regulatory Mitigation Capabilities

Regulatory Tool (ordinances, codes,
plans)

Y/N

General plan

NA

Zoning ordinance

NA

Subdivision ordinance

NA

Growth management ordinance

NA

Floodplain ordinance

NA

Other special purpose ordinance
(stormwater, steep slope, wildfire)

NA

Building code

NA

BCEGS Rating

NA

Fire department ISO rating

NA

Erosion or sediment control program

NA

Stormwater management program

NA

Site plan review requirements

NA

Capital improvements plan

Y

Economic development plan

NA

Local emergency operations plan

Y

Community Wildfire Protection Plans

NA

Flood insurance study or other
engineering study for streams

NA

Elevation certificates

NA

Other
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Previous Mitigation Actions
While the District did not participate in the previous hazard mitigation plan, the District has been
active in mitigating natural hazards. In 2007, the Board of Directors set strategic drought &
water supply improvement goals to be completed in the following five years. It was
acknowledged at the time that the list was very ambitious. The District made great progress in
completing these optimistic goals. Below is a list of those goals (mitigation projects) with a
statement explaining the results of the District’s efforts toward meeting the goal:
Obtain Approval to Raise the Restricted Level in Magalia Reservoir Ten Feet

The District met with the Division of Safety of Dams (DSOD) to discuss the status of the
Magalia Dam and determine any studies that could be completed to assist in the reevaluation of
the water level restriction of Magalia Reservoir. It was clear in the meeting that DSOD was very
concerned with the safety of the dam in the event of an earthquake. They characterized our dam
as the "worst dam" in the state of California. One unresolved issue was the Magalia Fault. This
fault is considered "conditionally active" and the location is undefined.
The District hired a consultant to evaluate the fault with the hope of identifying the location and
getting the fault listed as "inactive". The consultant projected the location of the fault and
determined through their evaluation that the fault was inactive. Unfortunately, when DSOD
reviewed their report, they would not accept the findings. It was their opinion that the fault
projection could head in a different direction, and that alternative directions would need to be
evaluated before they would agree the fault was inactive.
During the construction of the Magalia Bypass Project, the contractor was required to excavate
to bedrock on the 12 foot high saddle dam. This section of the dam had not held back water for
seven years. The core of this section of the dam was comprised of wet soft clay. This further
supported DSOD's concerns of the safety of the dam.
Because of these two issues, it was clear that approval for relief in our water level restriction is
not feasible. Reconstruction or replacement of the dam will be the District's only option.
Magalia Reservoir Bypass Installed

The District completed the Magalia Bypass Pipeline project. The cost of the project was $2.8
million with a $2 million low interest rate loan, a $480,000 grant, and the remaining funding
coming from the District's reserves.
The benefits of this project were:
1) Provide Water Supply Reliability. During a proposed future rehabilitation of Magalia Dam,
an alternative source of water will be required for the treatment plant. One objective of the
Project was to provide an alternative source of water that will eliminate the need for a
temporary water source during dam reconstruction.
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2) Improve Water Quality. A second objective of the Project was to bypass Magalia Reservoir
during periods of high reservoir algae counts and reduce treatment plant operation costs and
system taste and odor problems.
3) Provide for Water Supply Security. Skyway Road, a major two-lane roadway and the only
developed access for Paradise Pines residents, crosses over Magalia Dam. This section of
roadway has a history of traffic accidents and is adjacent to the intake for the PID treatment
plant. A third objective of the Project was to provide an alternative water supply in the event
of a traffic accident or an intentional act that contaminates the water supply within Magalia
Reservoir.
4) Reduce Power Consumption. Prior to the Project, PID pumped all water to its water
treatment plant. A fourth objective of the Project was to eliminate the energy demand
associated with pumping. In 2011, the energy savings calculated was $109,000, which is a
large portion of the $130,000 annual debt service for the loan.
Install a Three-foot Bladder Dam at Paradise Lake

The District investigated this possibility and has determined it is feasible to install a three-foot
bladder dam that would provide approximately 750 acre-feet of additional storage. The
feasibility was discussed with the DSOD and it was determined that the chimney drain inside the
dam would also have to be raised the equivalent three feet.
After determining the cost would be estimated at $1,000,000 and the environmental work
necessary would be partially duplicated with our efforts at extending our water rights permits,
the Board decided to defer this project until a future date.
Regional Intertie Issues Resolved

The District spent considerable effort evaluating the potential acquisition of Del Oro Water
Company’s Magalia and Lime Saddle Districts. The District provided an offer and a revised
offer, but both were rejected by Del Oro Water Company. Although the District provided for a
Water Exchange Agreement that was coupled with the offer, Del Oro’s insistence on the
payment of damages which were too high, caused the District to conclude negotiations until
other opportunities are investigated.
Although not resolved, the District has continued a good working relationship with Del Oro
Water Company. The process provided us a strong understanding of the issues on both sides and
we are prepared to work with Del Oro Water Company if they bring forward a proposal for a
water exchange agreement.
Completion of a Hendricks Canal Investigation as a Possible Water Source

The District completed this goal investigation. The District met with Pacific Gas & Electric
(PG&E) staff and were brought up to speed on the current relicensing of the project that included
the Hendricks Canal. The environmental demands for the water for Salmon and Steelhead are too
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large to make water available to PID at the times it would benefit PID. The District is now in
discussions on the availability of water from the Miocene Canal.
Completion of Feasibility Study of Magalia Reservoir Raise with a Pumped Storage
Hydropower Project

This potential project holds merit, but is more appropriate to evaluate in the future. The District
executed an agreement with a private company to evaluate the feasibility of a pumped storage
project. With the downturn in the economy, there was no effort put forth toward the evaluation.
Begin Design of Additional Storage Project at Magalia Reservoir or Paradise Lake

The District’s main focus has been seeking an extension of time for the District’s Water Rights
and no work has been completed on any additional storage projects other than the previously
mentioned Bladder Dam. An analysis completed in 2008 revealed the need to focus District
efforts at an imported water supply.
Replace 75,000 feet of Steel Mainline

District personnel installed 29,821 feet of mainline in the five years. In addition to that, grant
funding helped with the installation of 8,774 feet of mainline installed by a contractor. While the
total fell short of the goal, a drop in mainline installation was expected with the freezing of three
full time positions and a dispute with the union over temporary worker status.
Supervisory Control and Data Acquisition (SCADA) at Key Facilities

The SCADA system is completed and operating successfully. The District accomplished what
was set out to do. The base system will continue to be evaluated for additional components to
provide operational improvements.
Treated Water Bypass Installed from Treatment Plant to “A” Zone

The District put this plan on hold pending the outcome of the negotiations with Del Oro Water
Company. We were unsuccessful with those negotiations. The "A" tank reached a point of
disrepair and we must move forward with rehabilitation.
The treated water bypass is still a need for the District. It should be considered in the Long Term
Capital Program for construction in the future.
Water Rights Permits Extended

The applications for extending the District’s Water Rights were filed on time. The District hired
a consultant to complete the CEQA process for the water rights renewal and Sphere of Influence
expansion. The initial CEQA document was a negative declaration that included the acquisition
of Del Oro Water Company's Lime Saddle and Magalia Districts. That CEQA document was
Butte County (Paradise Irrigation District)
Local Hazard Mitigation Plan Update
May 2013

Annex F.23

challenged and with the acquisition no longer an option, it was determined to abandon the project
and the CEQA document.
The District is in the process of completing an EIR for the water rights extension and sphere of
influence expansion. The field work is completed and the document is being developed.
Drought and Water Supply Hazard Planning
The purpose of the Paradise Irrigation District’s (PID) Urban Water Management Plan (UWMP)
is to inform the public and state agencies of the PID water supply availability, exposure to
droughts, conservation efforts, and plans for future supply. In this plan PID shows the current
supply calculations, what impacts a customer can expect during drought periods and the impacts
to water supply into the future.
Urban Water Management Plans are prepared by California's urban water suppliers to support
their long-term resource planning and ensure adequate water supplies are available to meet
existing and future water demands. PID has been completing Urban Water Management Plans
since 1986, required every five years.
State law requires water agencies to reduce the amount of water each person uses per day (Per
Capita Daily Consumption, which is measured in gallons per capita per day) by 20 percent by the
year 2020. PID completed calculations, which are provided in the UWMP establishing our base
per capita per day (pcpd) that our 20% will be measured from. PID has made significant
reductions in water uses in the last few years through pipeline replacement, leak detection, water
conservation measures and public response to the statewide drought. It will be important for PID
and its customers to remain diligent in their efforts to conserve and continue to use water wisely.
Water Shortage Contingency Plan
As the water purveyor, the District must provide the minimum health and safety water needs of
the community at all times. The water shortage response is designed to provide a minimum of
50% of normal supply during a severe or extended water shortage. The rationing program
triggering levels shown below were established to ensure this goal is met. Although an actual
shortage may occur at any time during the year, the District will use the Yield Analysis Model
during the critical months of January through March to determine potential restrictions.
Table F.7.
Stage No.

Water Supply Shortage Stages and Conditions – Rationing Stages
Water Supply Conditions on April 1

st

% Shortage

I

Total Reservoir Storage < 10,400 acre-feet

15%

II

Total Reservoir Storage < 9,800 acre-feet

20%

III

Total Reservoir Storage < 8,600 acre-feet

30%

IV

Total Reservoir Storage < 6,100 acre-feet

50%

Source: Paradise Irrigation District 2010 Urban Water Management Plan
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In Stage I shortages, customers may adjust either interior or outdoor water use (or both), in order
to meet the voluntary water reduction goal.
Under Stage II and Stage III mandatory rationing programs, the District has determined that a
reduction of 20% (Stage II) and 30% (Stage III) will be required. That amount of water is
sufficient for essential interior water with no habit or plumbing fixture changes.
Under Stage IV mandatory rationing, which is likely to be declared only as the result of a
prolonged water shortage or as a result of a disaster, the health and safety allotment is reduced to
50% of average use. This allotment still provides enough water for essential interior water use
plus a minimal amount of outside use.
Catastrophic Supply Interruption Plan
Interruptions in the District’s water supply could be caused by events such as drought, fire,
earthquake, flood, reservoir contamination and major power outages.
Determine What Constitutes a Proclamation of a Water Shortage

Interruptions in the District's water supply could be caused by events such as drought, fire,
earthquake, flood, reservoir contamination and major power outages.
A proclamation of water shortage can be declared by following the steps outlined in this Water
Shortage Contingency Plan. An immediate proclamation will be made by the District Manager
and reviewed by the Board of Directors in an emergency meeting as soon as it can be
coordinated. The various stages of this plan are dependent on the severity and nature of the
catastrophe and its effect on the total water supply of the District. The following is an example of
events and remedies that might likely affect the District's water supply and therefore require
implementation of water rationing.
•
•

•
•

•

Fire- In the event of a major fire, the District's water treatment and distribution storage tanks
will be operated at maximum capacity.
Earthquake- In the event of a major earthquake where significant portions of the distribution
system or treatment facilities are damaged District crews or contractors will work on
isolating and re-routing water supplies. In the event that the District's raw water reservoirs
are damaged beyond use, the District would activate the intertie agreement with Del Oro
Water Company. An intertie with the DOWC has a maximum capacity of 1,000 gallons per
minute (GPM) or 4.4 AF/day.
Flood- Due to the terrain of the District, the possibility of flooding is quite remote.
Reservoir Contamination- If contamination of the District's raw water supply occurs, the
District would implement rationing, activate the intertie agreement and begin pumping from
the "D" Tank well site.
Major Power Outages- The District is able to operate, at full capacity, the raw water pump
station and water treatment plant during power outages using a 500 KVA, diesel generator.
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External plumbing provisions have also been provided at the District's booster pump station
to allow for portable pump hook-up.

F.6.2 Administrative/Technical Mitigation Capabilities
Table F.8 identifies the department(s) responsible for activities related to mitigation and loss
prevention in the District.
Table F.8.
Paradise Irrigation District
Capabilities
Personnel Resources

Yes/No

Administrative and Technical Mitigation

Department/Position

Planner/Engineer with knowledge of land
development/land management practices

No

Engineer/Professional trained in
construction practices related to buildings
and/or infrastructure

Yes

District Manager

Planner/Engineer/Scientist with an
understanding of natural hazards

Yes

District Manager, Treatment and
Distribution Superintendents

Personnel skilled in GIS

Yes

Engineering Assistant

Full time building official

No

Floodplain Manager

No

Emergency Manager

Yes

District Manager

Grant writer

Yes

District Manager

Other personnel

Yes

Treatment and Distribution
Superintendents

GIS Data – Hazard areas

No

GIS Data - Critical facilities

No

GIS Data – Building footprints

No

GIS Data – Land use

No

GIS Data – Links to Assessor’s data

Yes

Comments

Engineering Assistant

Warning Systems/Services (Reverse 9-11, No
cable override, outdoor warning signals)
Other

F.6.3 Fiscal Mitigation Capabilities
Table F.9 identifies financial tools or resources that the District could potentially use to help fund
mitigation activities.
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Table F.9.

Paradise Irrigation District Fiscal Mitigation Capabilities

Financial Resources

Accessible/Eligible
to Use (Y/N)

Community Development Block Grants

N

Capital improvements project funding

Y

Authority to levy taxes for specific purposes

N

Fees for water, sewer, gas, or electric services

Y

Impact fees for new development

N

Incur debt through general obligation bonds

N

Incur debt through special tax bonds

Y

Incur debt through private activities

Y

Withhold spending in hazard prone areas

N

Comments

Other

F.6.4 Mitigation Outreach and Partnerships
Continuous work on fuels reduction in the PID watershed is ongoing with assistance by Butte
Fire Safe Council. In 2012, the Butte County Fire Safe Council and Paradise Irrigation District
successfully partnered on three grant applications which were awarded to improve watershed and
forest health in Magalia on Paradise Irrigation District Lands (PID).
The three grant projects will reduce wildfire threat by thinning small overstocked trees and
brush. These projects link to four existing shaded fuel break/forest health projects. Partners have
included US Forest Service Plumas National Forest, Bureau of Land Management and Cal-Fire.
The neighboring water provider, Del Oro Water Company has a limited supply of water
available and none available at this time for transfer. The District does have an agreement in
place with them that would provide a small amount of water available to the District in an
emergency from their Paradise Pines District. The Paradise Pines District is solely served by
groundwater that is limited.

F.6.5 Other Mitigation Projects and Efforts
Water Education is provided for annually to fourth grade students in Paradise. The Creekside 6
Elementary School partners with the District to provide an annual watershed education event at
the Paradise Lake.
Past Mitigation Efforts
The District did not participate in the previous hazard mitigation plan. This does not mean that
the District has not made efforts in the past to mitigate natural hazards. Past mitigation efforts
include:
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•
•
•
•
•
•
•

Complying with the Division of Dam Safety directives
Developing conceptual projects with neighboring water agencies to reduce vulnerabilities to
drought and water supply concerns.
Updating the Strategic Business Plan each year.
Providing water to enhance riparian environments
Improving internal cost accounting of capital project expenses
Developing relationships with emergency response agencies and services
Improving public awareness of infrastructure concerns and problems.

F.7 Mitigation Strategy
This section describes the mitigation strategy process and mitigation action plan for the District’s
inclusion with the Butte County Local Hazard Mitigation Plan update.

F.7.1 Mitigation Goals and Objectives
The Paradise Irrigation District adopts the hazard mitigation goals and objectives developed by
the HMPC and described in Chapter 5 Mitigation Strategy of the base plan.

F.7.2 Mitigation Actions
The planning team for the District identified and prioritized the following mitigation actions
based on the risk assessment and in accordance with the process outline in Section 5, Mitigation
Strategy, of the base plan. 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 timeline are also included. General processes and information on
plan implementation and maintenance of this LHMP by all participating jurisdictions is included
in Section 7, Plan Implementation and Maintenance, of the base plan.
1.

Pipe Replacement Program

Hazards Addressed: Drought & Water Supply; Earthquake
Issue/Background: 60 miles of aging steel pipe are leaking water and are vulnerable to
earthquake damage due to corrosion issues. The District’s primary effort at demand management
is pipeline replacement. In 2003 the District began replacing 8.4 miles of pipelines with a grant
from the California Department of Water resources, and also 2.3 miles with in-house resources.
The District’s goal is to replace 2 miles per year with in-house resources; however this will take
30 years to complete the program. The recent pipe replacement fell short of the District’s goal
due to a reduction of in-house resources that include the following: 1. freezing three full-time
positions, 2. a dispute with the union over temporary worker status, and 3. the workforce has
been diverted to remodel the Administration building and construct major portions of the
Corporation Yard replacement project.
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Other Alternatives: None
Existing Planning Mechanism(s) through which Action Will Be Implemented:
Agency Capital Improvement program long-term planning and annual budgeting.

Public

Priority (H, M, L): H
Responsible Office: Paradise Irrigation District
Cost Estimate: $60,000,000: 60 miles @ $1,000,000 per mile of PVC pipe, with diameter
varying from 8-inch to 12-inch (includes engineering).
Benefits (Losses Avoided): Avoidance of unnecessary water losses that deplete water storage
supply, increase operations costs and provides additional water to the Bay-Delta. The higher cost
for unplanned pipeline repairs that damage public and private property can be avoided by
replacing the steel pipes before they become problematic. Avoid loss of revenue due to the loss
of unsold treated water.
Potential Funding: Pay-as-you-go utilizing funding from water rates. State Revolving Fund
Loans or EPA grants.
Schedule: To be determined based on the availability of outside funding. Currently an initial
replacement goal is 2 miles of pipeline per year. An increased replacement rate schedule will be
implemented should outside funding sources become available.
2.

Drought Water Supply

Hazards Addressed: Drought and Water Supply
Issue/Background: The District has experienced periods of drought historically as described in
the 2010 Urban Water Management Plan (UWMP). The analysis in the UWMP determined that
on average the District can expect ongoing drought conditions to occur and would require
cutbacks in one year in ten on average. The District has been in negotiations for many years with
PG&E and the Del Oro Water Company for a drought supply project that would mitigate the
District’s water supply from drought.
Other Alternatives: Implement additional conservation measures not deemed to be cost
effective. Adding additional groundwater sources to meet future supply needs is not feasible due
to an inadequate supply in the area.
Existing Planning Mechanism(s) through which Action Will Be Implemented: Drought has
been addressed in the District’s updated Strategic Business Plan, Capital Improvement Plan,
Budget, and the Urban Water Management Plan.
Priority(H, M, L): H
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Responsible Office: Paradise Irrigation District
Cost Estimate: $5,000,000
Benefits (Losses Avoided): Up to $832,500 annual revenue will be lost in a drought situation
due to a reduction in water sales to normally used by the District customers, including their
current water conservation efforts. This does not include the long term impact from the
customers demand reduction after loss of outside landscaping.
Potential Funding: Apply for State Revolving Fund Loans; EPA Grants; Water Rates; and
borrow funds for the remainder of the appropriations needed.
Schedule: No schedule determined yet, pending completion of negotiations with PG&E and the
Del Oro Water District, and the extension of water right permits.
3.

Restore the Seismic Stability of the Magalia Dam

Hazards Addressed: Drought & Water Supply; Earthquake; Dam Failure; Flooding.
Issue/Background: To withstand an earthquake of magnitude 6.5, the DSD in 1997 required
the District to lower the water elevation in Magalia reservoir behind the Magalia dam by 26 feet,
or a maximum storage of feet 800 acre-feet. The DSD requires the District to stabilize the
earthen Dam in order to restore the former storage of water to 2,570 acre-feet. Considerable
planning has been completed by the District and Butte County regarding the replacement of the
dam and widening the Skyway road that crosses the dam. A project feasibility element requires
the District’s extension of existing water right permits.
Other Alternatives: Develop regional intertie alternatives; however this does not mitigate the
extensive damage to public and private property and loss of life that may be realized by a dam
failure.
Existing Planning Mechanism(s) through which Action Will Be Implemented: The Butte
County Transportation Division must determine the optimal way to improve the Skyway road
crossing the dam before the design of the dam can proceed.
Priority(H, M, L): H
Responsible Office: Paradise Irrigation District; Butte County Transportation Division
Cost Estimate: $125,000,000
Benefits (Losses Avoided): Avoid potential loss of life (greater than 1,000 people) within 12
miles of the dam failure. Avoid major damage the District’s water treatment plant and 42-inch
water transmission pipeline for the Town of Paradise. Avoid loss of the sole access to the Pines
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community (10,000 people) by widening the existing 2-lane road to 4-lanes to improve
emergency access.
Potential Funding: Federal Transportation funding; Apply for State Revolving Fund Loans;
EPA Grants; Water Rates; and borrow funds for the remainder of the appropriations needed.
Schedule: To be determined based on the availability of funding.
4.

Install Bladder Dam in the Paradise Lake Spillway

Hazards Addressed: Drought and Water Supply
Issue/Background: To increase supply to help mitigate drought the District investigated this
mitigation action and determined it was feasible to install a 3-foot high bladder dam within the
spillway channel at Paradise Lake. The bladder dam would provide approximately 750 acre-feet
of additional storage. The feasibility was discussed with the DSD; per the DSD the chimney
drain inside the dam would be raised an equivalent amount.
Other Alternatives: Intertie projects with PG&E, and the Del Oro Water District. The cost for
an intertie alternative is estimated at 5 times the cost for this mitigation action.
Existing Planning Mechanism(s) through which Action Will Be Implemented:
Environmental work necessary for this project would be partially duplicated with the District’s
efforts to extend the existing water rights permits. The Board of Directors deferred this project
pending the completion of the permit extensions.
Priority (H, M, L): H
Responsible Office: Paradise Irrigation District
Cost Estimate: $1,500,000
Benefits (Losses Avoided): Up to $832,500 annual revenue will be lost in a drought situation
due to a reduction in water sales normally used by the District customers, including their current
water conservation efforts. This does not include the long term impact from the customer
demand reduction after loss of outside landscaping.
Potential Funding: State Revolving Fund Loans; EPA Grants; Water Rates
Schedule: Schedule to be determined pending the completion of the water rights permit
extensions.
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