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Above 4,000 feet, a considerable portion of winter precipitation occurs as 
snow.  The precipitation pattern in Butte County varies by area of the county 
as well as by time of the year.  Over half of the precipitation occurs between 
November and February.  
 
In addition to seasonal variances, surface water flow is highly variable on a 
year-to-year basis.  The Sacramento River Water Supply Index is an indicator 
of annual surface flow variability in the region.  Based on the calculated run-
off in million acre-feet (MAF), each year of the index is classified as wet, 
above normal, below normal, dry or critical.  The annual variability for the 
northern Sacramento Valley is very pronounced, with wet years, dry years, 
and critically dry years occurring frequently.   
 
2. Water Quality 
All land uses, whether undeveloped, agricultural, industrial or urban, have 
some type of water quality impacts.  The most common water quality prob-
lems are erosion, sedimentation, and contamination.   
  
a. Erosion and Sedimentation 
Erosion can be defined as the wearing away of the land surface by flowing 
water, waves, wind, or by such process as mass wasting and corrosion.  Ero-
sion leads to soil loss, degraded water quality, property damage, and increased 
danger from flooding.  Erosion is directly related to slope steepness, and 
therefore the mountainous eastern portions of the county are most suscepti-
ble to erosion when heavy precipitation leads to significant stormwater run-
off.  Sediment eroded from these slopes is carried by creeks, streams, and riv-
ers, and leads to increased murkiness in the water, known as turbidity.  Once 
the waterway reaches a shallower gradient, the sediment is deposited.   
 
Downstream impacts of soil erosion include sedimentation and degradation of 
water quality, such as increased turbidity and suspended sediment concentra-
tions.  Eroded soil contains nitrogen, phosphorous and other nutrients.  
When deposited in water bodies, these nutrients can trigger algal blooms that 
reduce water clarity, deplete oxygen, and create odors.  Eroded sediments 
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may blanket fauna.  The increased cloudiness from suspended sediments may 
also reduce photosynthesis that produces food supply and natural aquatic 
habitats.  Eroded soil could also be deposited in local drainageways, possibly 
interfering with the natural flow of storm waters, causing or exacerbating 
flooding, or accelerating channel erosion. 
 
b. Groundwater Contamination5 
There are two large groundwater contamination plumes in Butte County: the 
Central Plume and the Southwest Plume.  Both of these plumes are in the 
Chico area, originated from former dry cleaners, and involve perchloroethyl-
ene (PCE) groundwater contamination.  Other groundwater contaminants of 
concern in Butte County include arsenic, chromium, copper, dioxin, and 
polynuclear aromatic hydrocarbons.   
 
The Southwest Plume extends about 2 miles in length and seven blocks in 
width in the southwest portion of Chico.  In 1991, 14 private wells were shut 
down due to PCE contamination.  In 1992, a carbon treatment unit was in-
stalled in Well 46 near the center of the plume.  At the initial installation, 
groundwater samples showed PCE concentrations as high as 38 parts per bil-
lion (ppb), which is significantly higher than California Department of Public 
Health Maximum Contaminant Level for Drinking Water of 5 ppb;6 recent 
raw groundwater samples averaged concentrations of approximately 10 ppb, 
and samples of treated water detected no PCE.  Treatment is expected to con-
tinue. 
 
The Central Plume is the largest groundwater plume in Butte County, meas-
uring approximately 1 by 1.5 miles in size, and located in Chico’s downtown 
area.  PCE concentrations have been as high as 2,900 ppb, causing two public 

                                                         
5 Department of Toxic Substance Control, Envirostor website, 

http://www.envirostor.dtsc.ca.gov/public/, accessed October 2, 2009. 
6 California Department of Public Health, November 2008, Maximum Con-

taminant Levels and Regulatory Dates for Drinking Water, US EPA vs California, avail-
able at http://www.cdph.ca.gov/certlic/drinkingwater/Documents/DWdocuments/ 
EPAandCDPH-11-28-2008.pdf. 
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wells to be closed by the California Water Service Company in 1990.  In July 
of 1995, the California Department of Toxic Substances Control (DTSC) in-
stalled a well and pump, which continue to remove a significant amount of 
PCE from the groundwater.  A Final Remediation Action Plan for the Cen-
tral Plume was approved by DTSC on June 21, 2007.   
 
Nitrate contamination of groundwater can be caused by septic tank dis-
charges, as has been documented in the Chico area of Butte County.  A Ni-
trate Action Plan was developed by the County in the mid-1980s, later super-
seded by the Nitrate Compliance Plan, which was adopted by the Board of 
Supervisors on September 25, 2001.  The Plan provides for case-by-case 
evaluation of non-residential septic systems and recognizes that sewer connec-
tion may not be practical or feasible in all cases.   
 
3. Groundwater Supply and Recharge 
Approximately 75 percent of the County’s residential water supply is ex-
tracted from groundwater.  The availability of groundwater in an area de-
pends largely upon its geologic, hydrologic, and climatic conditions.  In Butte 
County, reserves of groundwater are found in the thick sedimentary deposits 
of the Sacramento Valley and the mountainous areas to the east and north.  
Groundwater is found in perched, unconfined and confined zones in the val-
ley portion of Butte County.  Perched groundwater zones are most common 
in shallow, consolidated soils with low permeability.  Major portions of 
groundwater are unconfined or semi-confined, occurring in floodplain and 
alluvial fan deposits.  High permeability in these soils yields large amounts of 
water to shallow domestic and irrigation wells.  The Tuscan Formation con-
tains an important deep aquifer that is theorized to underlie most of the val-
ley area.  Confined water occurs in the Tuscan and Laguna Formations, and 
in the younger alluvium, where it is overlain by flood basin deposits.  Al-
though moderate amounts of water are yielded from the fine-grained strata of 
the Laguna Formation, permeable sand and gravel zones are infrequent and 
minor in extent and thickness.  The highest producing well in alluvial uplands 
occur when older alluvium or the deeper Tuscan volcanic rocks are tapped.  
Groundwater can also be found in more limited amounts in mountainous 
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areas of the county within volcanic, metamorphic, and granitic rock with a 
total volume of water stored estimated to be less than 2 percent of the rock 
volume.  Figure 4.8-2 illustrates the groundwater basin and subbasins within 
Butte County. 

 
The major sources of groundwater recharge in Butte County are percolation 
of rainfall, infiltration from streams, subsurface inflow, and deep percolation 
of applied irrigation water in agricultural areas.  Subsurface inflow from 
higher elevations and percolation of precipitation are the major sources of 
groundwater recharge in the mountain areas.  Some recharge probably occurs 
adjacent to through-flowing streams in areas of deeper soils or alluvial depos-
its.  Deep subsurface inflow occurs in mountainous areas, flowing west to 
recharge the adjacent valley area.  Most of this recharge occurs on alluvial fans 
where streams have sustained flow and the soil is highly permeable.  Of the 
3.77 MAF of annual rainfall, less than half is used.7  Therefore, more than 2 
MAF are currently available for recharge or discharge via surface and subsur-
face outflow, although this amount will not always be available.   
 
In areas with clay soils or buried hardpan layers, high rates of surface runoff 
and ponding of water indicate locations where infiltration rates are low.  Infil-
tration of surface runoff does occur at the basin margin where Tuscan and 
fanglomerate rocks are overlain by valley deposits.   
 
4. Stormwater 
When precipitation falls onto the ground surface, it naturally infiltrates into 
the ground, and when the ground is saturated, it runs off as surface flow.  
Stormwater in Butte County is currently conveyed through a system of 
ditches, culverts and underground storm sewers to regional waterways.  
Stormwater that falls on impervious surfaces such as roads, driveways and 
parking lots picks up residual pollution such as oil, sediment, and trash.  
These materials are then washed into waterways and pollute the rivers and 

                                                         
7 Butte County, August 8, 2005, General Plan Technical Update Background 

Report, page 12-16. 
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reservoirs of Butte County and other downstream receiving waters.  In addi-
tion, stormwater runs off impervious surfaces at a faster rate than off of soil 
or natural surfaces. Increased rates stormwater runoff can result in hydro-
modification of downstream waterways through eroded streambanks and 
deeply cut creek channels.   
 
Annual runoff in the Sacramento River Hydrologic Region averages about 
22.4 MAF, which is nearly one-third of the State’s total natural runoff.  Major 
water supplies in the region are provided through surface storage reservoirs.  
Annually, municipal, industrial, and agricultural water usage in the region is 
about 8 MAF, with about 5.5 MAF coming from surface water sources, and 
groundwater providing about 2.5 MAF.  A substantial portion of the remain-
der of the total runoff goes to dedicated natural flows, including in-stream 
fishery flows and flushing flows in the Sacramento Delta. 
 
5. Flooding Hazards 
a. Surface water 
Butte County has historically been subject to flooding from various rivers 
and creeks, most particularly from the Feather and Sacramento Rivers.  The 
County completed an assessment of flood hazards as part of the Butte County 
Flood Mitigation Plan.  The following are the principal flood hazard areas in 
Butte County: 
♦ Butte Creek 
♦ Little Chico Creek 
♦ Little Chico Creek Diversion 
♦ Mud Creek 
♦ Ruddy Creek and Ruddy Creek Tributary  
♦ Sycamore Creek 
♦ Wyman Ravine and Tributaries 
♦ Comanche Creek 

 
In addition to the hazard areas listed above, flooding in Rock Creek and 
Keefer Slough, located north of Chico, occurred on several occasions in the 
1980s, 1990s, and 2000s, inundating State Routes 99 and 32 and several 
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County roadways, as well as impacting extensive residential and agricultural 
areas around Chico and the unincorporated community of Nord. 
 
Figure 4.8-3 shows the current FEMA FIRM map for Butte County.  FEMA 
mapping of flood hazards for all of Butte County has been completed with 
the most accurate and up-to-date information derived from the 2006 Butte 
County Flood Mitigation Plan.  The Flood Mitigation Plan uses information 
from year 2000 FEMA data.  As of March 2010, FEMA is the process of pro-
viding an updated FIRM.   
 
b. Dam Inundation 
Any dam poses a potential risk of failure, which would most likely be caused 
from seismically induced ground shaking or other seismic events, and which 
threatens the area below the dam with inundation.  Since 1972, the State has 
required inundation maps for most dams, showing those areas within the po-
tential dam failure inundation zone.  Major dam inundation areas in Butte 
County are shown in Figure 4.8-4.  Most of the dams in and around Butte 
County would affect a relatively small local inundation area.  However, the 
failure of the Oroville Dam or Thermalito Afterbay Dam, although consid-
ered unlikely, would have the potential to inundate a substantial portion of 
southwestern Butte County.  In addition, the western edge of the county is 
within the inundation areas of the Shasta, Black Butte, and Whiskeytown 
Dams. 
 
In 1992, Harlan Tate Associates studied the Magalia Dam and found the up-
stream slope of the dam to have inadequate stability under seismic loading 
conditions.  As of 2003, the water level in the reservoir was lowered 25 feet 
due to seismic stability concerns.  The County is undertaking preliminary 
engineering on a project to widen the Skyway across Magalia Dam.  The Para-
dise Irrigation District’s preferred alternative for the widening project in-
volves stabilizing the dam and would permit the restoration of the design wa-
ter level behind Magalia Dam.   
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C. Standards of Significance 

General Plan 2030 and the ALUCP override would have a significant hydrol-
ogy or water quality impact if they would: 

♦ Violate any water quality standards or waste discharge requirements.  

♦ Substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer 
volume or a significant lowering of the local groundwater table level.  

♦ Substantially alter the existing drainage pattern of the site or area in a 
manner which would result in substantial erosion, siltation or flooding 
on- or off-site.  

♦ Create or contribute runoff water which would exceed the capacity of ex-
isting or planned stormwater drainage systems. 

 
Provide substantial additional sources of polluted runoff, or otherwise sub-
stantially degrade water quality.   

♦ Place occupied development within a 100-year flood hazard area as 
mapped on a federal Flood Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation map.  

♦ Place within a 100-year flood hazard area structures which would impede 
or redirect flood flows.   

♦ Expose people or structures to a significant risk of loss, injury or death 
involving flooding, including flooding as a result of the failure of a levee 
or dam.  

♦ Potentially be inundated by seiche, tsunami, or mudflow. 
 
 
D. Impact Discussion 

The following discussion provides an analysis of potential project and cumu-
lative hydrology and water quality impacts that could occur as a result of im-
plementation of General Plan 2030.  Implementation of the ALUCP override 
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would have no hydrology or water quality impact in Butte County, and is 
not discussed further in this section. 
 
1. Project Impacts 
a. Violate any water quality standards or waste discharge requirements. 
Development allowed by General Plan 2030 could degrade water quality in 
Butte County.  An increase in non-point-source pollution could result from 
covering undeveloped land with impervious surfaces such as pavement and 
buildings.  Construction activities could expose bare ground to the erosive 
forces of wind and water, which could lead to increased sediment loads in 
downstream receiving waters.  The additional traffic anticipated within Butte 
County would mean increased potential for oil, grease, and other contami-
nates to accumulate on road surfaces and in roadside gutters.  Some develop-
ment allowed by General Plan 2030 is likely to use solvents, lawn chemicals, 
paint, petroleum products, metals, and other materials which could poten-
tially accumulate on parking lots and other paved surfaces.  All of these mate-
rials may be carried to rivers and other water bodies by surface runoff during 
rainstorms.  In addition, agricultural activities, including livestock operations, 
can adversely affect water quality through excess fertilizer, pesticides, and 
animal waste.  Recreational activities, such as boating, can lead to minor im-
pacts on water quality. 
 
However, General Plan 2030 contains policies that address water quality stan-
dards and waste discharge requirements.  Water Resources Element Goal W-1 
and its associated policies seek to maintain and enhance water quality.  Spe-
cifically, Policy W-P1.2 directs the County to cooperate with State and local 
agencies in efforts to identify and eliminate or minimize all sources of existing 
and potential point and non-point sources of pollution to ground and surface 
waters, including leaking fuel tanks, discharges from storm drains, auto dis-
mantling, dump sites, sanitary waste systems, parking lots, roadways, and 
logging and mining operations.  Policy W-P1.8 requires agriculture, logging, 
mining, recreational vehicle use, and other open space uses to follow best 
management practices to minimize erosion and protect water resources.  Pol-
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icy P1.11 requires enforcement of grading and construction regulations to 
minimize erosion and urban stormwater runoff pollution. 
 
In addition, policies under Goal W-5 protect water quality through effective 
stormwater management.  Specifically, Policy W-P5.2 requires that new de-
velopment identify and adequately mitigate its water quality impacts from 
stormwater runoff, and Policy W-P5.4 requires that temporary facilities be 
installed as necessary during construction activities in order to adequately 
treat stormwater runoff from construction sites. 
 
The General Plan policies discussed above, in conjunction with the Butte 
County Stormwater Management Program, Butte County Stormwater Man-
agement and Discharge Control Ordinance, and other State and federal regu-
lations discussed in Section A, would reduce water quality impacts to a less-
than-significant level. 
 
b. Substantially deplete groundwater supplies or interfere substantially with 

groundwater recharge such that there would be a net deficit in aquifer 
volume or a significant lowering of the local groundwater table level. 

Some urban development and agricultural uses allowed by General Plan 2030 
would use groundwater.  In addition, new construction could include imper-
vious surfaces, which would decrease the amount of land area available for 
rainfall to infiltrate into the ground and recharge the underlying water table.   
 
However, General Plan 2030 contains actions and policies designed to main-
tain groundwater supplies and sustain groundwater resources.  Water Re-
sources Element Policy W-P2.9 requires that applicants for new major devel-
opment projects demonstrate adequate water supply to meet the needs of the 
project, including an evaluation of potential cumulative impacts to surround-
ing groundwater users and the environment.  Policy W-P3.1 directs the 
County to ensure the sustainability of groundwater resources, including 
groundwater levels, groundwater quality, and avoidance of land subsidence, 
through a basin management objective program that relies on management at 
the local level, utilizes sound scientific data, and assures compliance. Policy 
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W-P3.1 is being implemented though the Groundwater Management Ordi-
nance (Chapter 33A of the Butte County Code).   Policy W-P3.2 requires that 
groundwater transfers and substitution programs be regulated to protect the 
sustainability of the county’s economy, communities, and ecosystem.  Policy 
W-P3.2 is being carried out through the Groundwater Conservation Ordi-
nance (Chapter 33 of the Butte County Code).   Policy W-P4.6 requires that 
new development adopt best management practices for water use efficiency 
and demonstrate specific water conservation measures, and Policy W-P4.7 
requires that County facilities adopt water conservation measures and, when 
appropriate, retrofit existing facilities.  Finally, Action W-A3.5 directs the 
County to continue to seek funding for and conduct scientific analysis of the 
costs and water supply impacts of increased groundwater pumping. 
 
General Plan 2030 also contains policies and actions designed to promote 
groundwater recharge and minimize impervious land cover.  Policy W-P3.3 
protects groundwater recharge and groundwater quality in new development 
projects.  Action W-A3.1 directs the County to seek funding for and conduct 
comprehensive, countywide mapping of water resources and groundwater 
recharge areas, and Action W-A3.2 directs the County to develop standards to 
preserve groundwater recharge and protect groundwater quality.  In addition, 
Policy W-P1.4 encourages Low Impact Development, which minimizes im-
pervious surfaces, minimizes runoff and pollution, and incorporates best 
management practices.  Conservation and Open Space Element Policy COS-
P1.4 encourages new development to provide above-ground and natural 
stormwater facilities and use building designs and materials that promote 
groundwater recharge. 
 
The General Plan policies and actions discussed above, in conjunction with 
the Butte County Integrated Water Resource Plan, Butte County Groundwa-
ter Management Plan and other State and federal regulations discussed in Sec-
tion A, would reduce groundwater impacts to a less-than-significant level. 
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c. Substantially alter the existing drainage pattern of the site or area in a 
manner which would result in substantial erosion, siltation or flooding 
on- or off-site. 

Alterations to drainage patterns during and following construction allowed 
by General Plan 2030 have the potential to result in construction-related in-
creased runoff and erosion problems.  In addition, increased stormwater run-
off resulting from increased impervious surfaces can create erosive velocities 
and higher bank shear stress, which can ultimately cause bank and bed ero-
sion and/or sedimentation in drainages and streams.  Minor increases in tribu-
tary flows can also exacerbate creek bank erosion and/or cause destabilizing 
channel incision by altering the so-called “channel-forming” flow.  Bank in-
stability and bank failure often occurs in urban drainage systems where the 
“channel-forming” flow has been substantially altered.  
 
However, General Plan 2030 includes policies designed to minimize the im-
pact of erosion, siltation and flooding as a result of site drainage alteration.  
The Water Resources Element addresses construction-related impacts through 
Policy W-P5.4, which requires that temporary facilities be installed as neces-
sary during construction activities in order to adequately treat stormwater 
runoff from construction sites.  In addition, Policy W-P1.7 requires that agri-
culture, logging, mining, recreational vehicle use, and other open space uses 
follow best management practices to minimize erosion and protect water re-
sources.  Policy W-P6.1 requires that any alteration of natural channels for 
flood control retain and protect riparian vegetation to the extent possible 
while still accomplishing the goal of providing flood control.  Where remov-
ing existing riparian vegetation is unavoidable, the alteration must allow for 
reestablishment of vegetation without compromising the flood flow capacity.  
Policy W-P6.2 requires that, where streambanks are already unstable, propo-
nents of new development prepare a hydraulic and/or geomorphic assessment 
of on-site and downstream drainageways that are affected by project area run-
off.   
 
In addition, the Heath and Safety Element addresses the impact of develop-
ment on drainage through Policy HS-P3.1, which requires that watersheds be 
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managed to minimize flooding by minimizing impermeable surfaces, retain-
ing or detaining stormwater, and controlling erosion.  Furthermore, Policy 
HS-P3.2 requires that applicants for new development provide plans detailing 
existing drainage conditions and specifying how runoff will be detained or 
retained on-site and/or conveyed to the nearest drainage facility and provide 
that there will be no increase in the peak flow runoff to said channel or facil-
ity.  Policy HS-P3.3 requires that all development include stormwater control 
measures and site design features that prevent any increase in the peak flow 
runoff to existing drainage facilities, and Policy HS-P3.4 requires that devel-
opers pay their fair share for construction of off-site drainage improvements 
necessitated by their projects.  In addition, Action HS-A2.3 directs the 
County to work with municipalities, special districts, the farming commu-
nity, and property owners to jointly prepare and implement a Basin-Wide 
Master Storm Drainage Plan to address downstream flooding and to protect 
properties and the public from flooding. 
 
The General Plan policies discussed above, in conjunction with the Butte 
County Stormwater Management Program, Butte County Stormwater Man-
agement and Discharge Control Ordinance, and other State and federal regu-
lations discussed in Section A, would reduce drainage impacts to a less-than-
significant level. 
 
d. Create or contribute runoff water which would exceed the capacity of 

existing or planned stormwater drainage systems. 
Development allowed by General Plan 2030 would result in more impervious 
surfaces, thereby increasing stormwater runoff to levels that could exceed the 
capacity of existing or planned stormwater drainage systems.   
 
However, General Plan 2030 Water Resources Element contains policies that 
address stormwater runoff capacity.  Policy W-P1.4 encourages Low Impact 
Development, which minimizes impervious area, minimizes runoff and pollu-
tion, and incorporates best management practices.  Policy W-P5.3 allows and 
encourages pervious pavements.  Policy W-P5.5 requires that stormwater col-
lection systems be installed concurrently with construction of new roadways 
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to maximize efficiency and minimize disturbance due to construction activ-
ity. 
 
In addition, as described in Section D.1.c, the Health and Safety Element ad-
dresses stormwater impacts through Policies HS-P3.1 through HS-P3.4.  In 
particular, Policy HS-P3.2 requires that applicants for new development pro-
vide plans detailing existing drainage conditions and specifying how runoff 
will be detained or retained on-site and/or conveyed to the nearest drainage 
facility, without increasing the peak flow runoff to said channel or facility.  
Policy HS-P3.3 requires that all development include stormwater control 
measures and site design features that prevent any increase in the peak flow 
runoff to existing drainage facilities.  
 
The General Plan policies discussed above, in conjunction with the Butte 
County Stormwater Management Program, Butte County Stormwater Man-
agement and Discharge Control Ordinance, and other State and federal regu-
lations discussed in Section A, would ensure that any development leading to 
increased stormwater runoff would be required to provide sufficient 
stormdrain infrastructure, reducing stormwater capacity impacts to a less-
than-significant level. 
 
e. Provide substantial additional sources of polluted runoff, or otherwise 

substantially degrade water quality. 
As discussed in Section D.1.a, development and land uses allowed by General 
Plan 2030 could degrade water quality in Butte County.  However, General 
Plan 2030 Water Resources Element contains policies that address water qual-
ity, including Policies W-P1.2, W-P1.7, W-P5.2 and W-P5.4.  These General 
Plan policies, in conjunction with the Butte County Stormwater Management 
Program, Butte County Stormwater Management and Discharge Control 
Ordinance, and other State and federal regulations discussed in Section A, 
would reduce water quality impacts to a less-than-significant level. 
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f. Place occupied development within a 100-year flood hazard area as 
mapped on a federal Flood Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation map. 

Butte County contains areas currently designated as 100-year flood zones, and 
the General Plan 2030 land use map allows occupied development within 
these flood hazard areas.  However, General Plan 2030 includes policies de-
signed to prevent flooding of occupied developments.  Specifically, Health 
and Safety Element Policy HS-P2.4 prohibits development on lands within 
the 100-year flood zone, as identified on the most current available maps from 
FEMA, unless the applicant demonstrates that it will not: 

♦ Create danger to life and property due to increased flood heights or ve-
locities caused by excavation, fill, roads and intended use. 

♦ Create difficult emergency vehicle access in times of flood. 

♦ Create a safety hazard due to the height, velocity, duration, rate of rise, 
and sediment transport of the flood waters expected at the site. 

♦ Create excessive costs in providing governmental services during and af-
ter flood conditions, including maintenance and repair of public facilities. 

♦ Interfere with the existing water conveyance capacity of the floodway.   

♦ Substantially increase erosion and/or sedimentation.   

♦ Contribute to the deterioration of any watercourse or the quality of wa-
ter in any body of water.   

♦ Require storage of material or any substantial grading or substantial 
placement of fill. 

♦ Conflict with the provisions of the applicable requirements of Govern-
ment Code Sections 65865.5, 65962 or 66474.5.   

 
In addition, Policy HS-P2.5 requires that the lowest floor of any new con-
struction or substantial improvement within Flood Zones A, AE, AH, and 
shaded Zone X, as shown in Figure 4.8-3 or the most current maps available 
from FEMA, be elevated 1 foot or more above the 100-year flood elevation.   
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General Plan 2030 policies and actions that respond to the recent State legisla-
tion described in Section A.2.d will provide additional precautions against 
placing habitable structures within areas prone to floods.  Policy HS-P2.6 
requires that the County make specific findings related to flood safety prior 
to development approval that would result in the construction of a new resi-
dence.  Under this policy, the County must find that it has imposed condi-
tions that will protect the property to the urban level of flood protection, as 
defined in Government Code Section 65007, in urban and urbanizing areas, 
or to the FEMA standard of flood protection in nonurbanized areas.  In addi-
tion, Action HS-A2.1 directs the County to update General Plan 2030 within 
24 months of the adoption of the Central Valley Flood Protection Plan 
(CVFPP) to appropriately reflect the CVFPP and to identify State and local 
flood management facilities and flood hazard zones. 
 
Although implementation of General Plan 2030 could allow development 
within the 100-year flood hazard zone, General Plan 2030 policies discussed 
above, in combination with the Butte County Flood Hazard Prevention Or-
dinance, Butte County Flood Mitigation Plan, and other State and federal 
regulations discussed in Section A, would reduce 100-year flood hazard zone 
impacts to a less-than-significant level. 
 
g. Place within a 100-year flood hazard area structures which would impede 

or redirect flood flows. 
As discussed in Section D.1.f, Butte County contains areas currently desig-
nated as 100-year flood zones, and General Plan 2030 land use map allow de-
velopment within these flood hazard areas.  However, General Plan 2030 in-
cludes policies that would mitigate flood flow impacts.  As noted, Health and 
Safety Element Policy HS-P2.4 prohibits development on lands within the 
100-year flood zone, as identified on the most current available maps from 
FEMA, unless the applicant demonstrates that it will not, among other crite-
ria: 

♦ Create danger to life and property due to increased flood heights or ve-
locities caused by excavation, fill, roads and intended use. 

♦ Interfere with the existing water conveyance capacity of the floodway.   
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♦ Contribute to the deterioration of any watercourse or the quality of wa-
ter in any body of water.   

 
Therefore, although General Plan 2030 could allow the placement of struc-
tures in the 100-year flood hazard zone, General Plan 2030 policies discussed 
above, in combination with the Butte County Flood Hazard Prevention Or-
dinance, Butte County Flood Mitigation Plan, and other State and federal 
regulations discussed in Section A, would ensure that the impact of imped-
ance and redirection of flood waters would be less than significant. 
 
h. Expose people or structures to a significant risk of loss, injury or death 

involving flooding, including flooding as a result of the failure of a levee 
or dam. 

Floods can occur as a result of extreme precipitation, whereby water levels of 
drainage ways, such as streams, creeks and rivers, are overwhelmed by the 
stormwater runoff, exceed banks, and inundate the surrounding area.  There 
are a number of levees in Butte County that provide various levels of protec-
tion for the citizens and property in the county from flooding hazards.  
There are also dams that serve as water storage features in the county and 
surrounding areas.  Failure of these flood control and water storage features 
could lead to inundation of populated areas of Butte County. 
 
Butte County has a number of levees constructed by both private individuals 
and government agencies.  Many of these are aging and may need repair and 
maintenance in order to adequately control flood flows.  Recently, FEMA 
adopted a new policy that would de-certify a number of levees in Butte 
County and would not consider these levees when developing FIRMs.  This 
policy has led to significantly larger areas being designated as flood zones. 
 
Key levee systems in the county line creeks, sloughs, and tributaries.  The 
levees on the following creeks were not designed or constructed to provide 
the FEMA 100-year level of protection: Butte Creek downstream of the Sky-
way, Hamlin Slough, Little Chico Creek downstream of the Butte Creek Di-
version Channel, Comanche Creek, and Cherokee Canal.  During intense 
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storms, water could flow over the top or otherwise breach these levees and 
break out of the channel, not returning to the main channel for several thou-
sand feet downstream, if at all.  Therefore, areas on the landside of these lev-
ees are shown on the 1998 and 2000 FIRMs as being subject to inundation in 
the base flood, or flood that has a 1-percent chance of occurring in any year.  
FEMA is the process of developing flood plains for potential levee failures 
along Sycamore Creek, Mud Creek, Big Chico Creek, and the west side of the 
Feather River. 
 
In addition, as discussed in Section B.5.b, portions of Butte County would be 
subject to inundation caused by dam failure.  The failure of the Oroville Dam 
or Thermalito Afterbay Dam, although considered unlikely, would have the 
potential to inundate a substantial portion of southwestern Butte County.  A 
major seismic event, if sufficiently intense, would be the most likely cause of 
dam failure as a number of geologic faults have been identified in the Oroville 
area.  The Oroville Dam could withstand a 6.5-magnitude earthquake, which 
is considered to be the largest credible event projected for the region.8  In ad-
dition, the western edge of the county is within the inundation areas of the 
Shasta Dam, Black Butte Dam, and Whiskeytown Dam.  The Magalia Dam 
has been found to have inadequate stability under seismic loading conditions.   
 
General Plan 2030 includes policies that protect people and property from 
flooding.  As discussed in Sections D.1.f and D.1.g, Health and Safety Ele-
ment Policies HS-P2.4 and HS-P2.5 protect people and property from flood 
risks within the 100-year flood hazard zone and ensure that development 
within this area will not impede or redirect flood flows.  As discussed in Sec-
tion D.1.c, Policies HS-P3.1 through HS-P3.4 work to prevent and reduce 
flooding.  In addition, Policy HS-P2.1 supports the efforts of regional, State 
and federal agencies to improve flood management facilities along the Sacra-
mento River, and Policy HS-P2.2 supports the efforts of private landowners 
and public agencies to maintain existing flood management facilities.   
 

                                                         
8 1995 City of Oroville General Plan, Safety Element, page 8-9. 
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Furthermore, policies and actions under Goals HS-4 and HS-5 address flood-
ing impacts related specifically to levee or dam failure.  Policies HS-P4.3 and 
HS-P5.1 require that new development in levee and dam inundation areas 
consider risks from failure of these levees and dams.  Policies HS-P4.1 and HS-
P4.2 support the efforts of public and private entities to study levee stability 
and design and reconstruct levees that do not meet flood protection standards.  
Action HS-A5.1 directs the County to maintain and update emergency re-
sponse plans that address potential flooding in dam inundation areas, and Ac-
tion HS-A5.2 directs the County to coordinate with other agencies to seek 
funding and implement the stabilization of the Magalia Dam. 
 
Although General Plan 2030 policies and actions discussed above would re-
duce potential impacts related to flooding as a result of levee failure, they do 
not eliminate the risks to people and property from flooding.  In addition, 
recently-adopted policies by FEMA would de-certify a number of levees in 
Butte County, which indicates that larger areas of Butte County are subject to 
levee inundation than realized under previous policies.  Given the number of 
levees in Butte County, and the fact that most are owned or maintained by 
private individuals or other public agencies, it is not feasible for the County’s 
General Plan to completely address maintenance and improvements to all 
levees to the extent necessary to eliminate risks from levee failure.  The im-
pact is therefore considered significant and unavoidable.   
 
In addition, although General Plan 2030 policies and actions discussed above 
would reduce potential impacts related to flooding as a result of dam failure, 
they do not eliminate the risks to people and property from flooding.  Dams 
within and around Butte County that pose risks to people and property re-
sulting from dam inundation are owned and/or operated by other agencies, 
and seismic activity in the region could cause dam failure.  It is therefore not 
feasible for the County’s General Plan to completely address improvements 
to all dams to the extent necessary to eliminate risks from dam failure.  The 
impact is therefore considered significant and unavoidable.   
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i. Potentially be inundated by seiche, tsunami, or mudflow. 
While seiche action has not been observed in Lake Oroville, it could poten-
tially occur, most likely from a landslide or seismically induced landslide 
from the hills around the lake, which could displace a mass of soil and bed-
rock that would fall or flow downslope into the lake.  This would then dis-
place the water in the lake, creating a seiche wave.  The size and orientation 
of the seiche wave generated would depend upon the size of the landslide 
mass and the location where it enters the lake. The height of the wave gener-
ated could be on the order of several feet to tens of feet.   
 
The current uses on the margins of Lake Oroville are primarily recreation 
and conservation uses.  The current primary uses that could be affected by a 
seiche occurring in the lake would be the marina, boating, and house boat 
uses.  Nearby residential uses would be set back from the existing recreation 
and conservation uses and elevated above the lake, similar to the existing de-
velopment patterns, and outside of areas that would likely be affected by a 
seiche.  Overall, General Plan 2030 would have a less-than-significant impact 
from inundation by seiche. 
 
Butte County has no coastline that could be subject to inundation due to tsu-
nami.  Therefore, there is no impact associated with tsunamis. 
 
The mountainous eastern portion of the county could be subject to mudflows 
during periods of heavy precipitation.  As discussed in Section D.1.d of Sec-
tion 4.6, Geology, Soils, and Mineral Resources, General Plan 2030 Health 
and Safety Element contains policies that reduce the impacts of mudflows.  
Policy HS-P7.1 requires site-specific geotechnical investigations to assess land-
slide potential for private development and public facilities projects in areas 
rated “Moderate to High” and “High” in Figure 4.6-2 or the most current 
available mapping.  In addition, new construction in Butte County is required 
to comply with the California Building Code, which contains building crite-
ria and standards that are designed to reduce landslide risks to acceptable lev-
els.  These General Plan 2030 policies, in combination with the California 
Building Code, Grading and Erosion Control Ordinances, and other State 
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and local requirements, would ensure that mudflow impacts would be less 
than significant. 
 
2. Cumulative Impacts 
As development proceeds within Butte County, impervious surfaces and the 
amount of pollutants will increase, thereby impacting surface and groundwa-
ter quality.  Additional population would also be at risk of flooding.  How-
ever, cumulative water quality impacts in Butte County and the surrounding 
region would be reduced by implementing Best Management Practices in ac-
cordance with the NDPES program, and implementation of the water quality 
policies contained in General Plan 2030 would further reduce Butte County’s 
contribution to cumulative water quality impacts.  With General Plan 2030 
policies and actions in place and continued compliance with the NPDES and 
other RWQCB regulation in the region, General Plan 2030 would not have a 
significant cumulative water quality impact. 
 
General Plan 2030 would minimize potential drainage and flooding impacts.  
However, the proposed project would contribute to development in levee and 
dam inundation areas, resulting in a significant and unavoidable cumulative 
impact. 
 
 
E. Maximum Theoretical Buildout 

The maximum theoretical buildout allowed under General Plan 2030 would 
include significantly more development than the projected 2030 buildout ana-
lyzed in Section D in terms of both the amount and the extent of develop-
ment.  Therefore, the potential for impacts to hydrology and water quality 
would increase.  However, as discussed in Chapter 3, it is extremely unlikely 
that maximum theoretical buildout would ever occur under General Plan 
2030.  Therefore, an analysis of maximum theoretical buildout is not required 
by CEQA.  
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F. Impacts and Mitigation Measures 

Impact HYDRO-1:  Although General Plan 2030 polices and actions reduce 
risks associated with levee failure, they do not eliminate risks to people and 
property.  In addition, recently-adopted policies by FEMA would de-certify a 
number of levees in Butte County, which indicates that larger areas of Butte 
County are subject to levee inundation than realized under previous policies. 
 
As discussed in Section D.1,h, above, it is not within Butte County’s power 
to require or complete maintenance and improvements to levees in the 
county owned and maintained by private individuals and other public agen-
cies.  Therefore, the impact is considered significant and unavoidable. 
 
Impact HYDRO-2:  Although General Plan 2030 polices and actions reduce 
risks associated with dam failure, they do not eliminate risks to people and 
property.   
 
As discussed in Section D.1,h, above, it is not within Butte County’s power 
to require or complete maintenance and improvements to dams in and 
around the county owned and maintained by other agencies.  Therefore, the 
impact is considered significant and unavoidable. 
 
Impact HYDRO-3:  General Plan 2030 would contribute to development in 
levee and dam inundation areas, resulting in a significant cumulative impact. 
 
It is not within Butte County’s power to require or complete maintenance 
and improvements to levees or dams in the county owned and maintained by 
private individuals and other public agencies.  Therefore, the impact is con-
sidered significant and unavoidable. 
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