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CHAPTER ONE – INTRODUCTION 
 
1.1 Introduction 
 
The County of Shasta Department of Resource Management – Planning Division is currently 
preparing an environmental impact report (EIR) for the Knighton and Churn Creek Commons 
Retail Center (“project”) in accordance with the requirements of the California Environmental 
Quality Act (CEQA).   
 
In accordance with the requirements of Senate Bill 610 (SB 610), effective January 1, 2002, a 
water supply assessment for the project is required.  Any development “project,” defined in 
California Water Code Section 10912, which is subject to CEQA, requires a city or county to 
consider a water supply assessment for that development to determine whether projected water 
supplies available to the proposed project are sufficient to meet the project’s anticipated water 
demand, in addition to existing and planned future land uses.   
 
The Guide Book for Implementation of SB 610 and SB 221 of 2001 (October 8, 2003), prepared 
by the California Department of Water Resources identifies the key question to be answered by 
the water supply assessment as: 
 
“Will the water supplier’s total projected water supplies available during normal, single dry, 
and multiple dry water years during a 20-year projection meet the projected water demand of 
the proposed project, in addition to the water supplier’s existing and planned future uses, 
including agricultural and manufacturing uses?” 
 
An Urban Water Management Plan (UWMP) is the foundational document for compliance with 
both SB 610 and SB 221 and typically the primary source document for a Water Supply 
Assessment (Water Code Section 10910).  However, there has not been an Urban Water 
Management Plan prepared that covers the project site, therefore, information used for this Water 
Supply Assessment comes from the following reports (Water Code Section 10910 (c) (3)) 
prepared for the project site: Preliminary Water Supply Analysis, Knighton Road Development 
(Lawrence & Associates, May 12, 2008); Update to Preliminary Water-Supply Impacts for 
Knighton Road Development (Lawrence & Associates, January 20, 2009);  Water-Supply 
Evaluation for the Proposed Shasta Regional Auto Mall Knighton Road & I-5, Shasta County, 
California (Lawrence & Associates, August 28, 2006); Well Installation Aquifer Testing and 
Ground-Water Modeling for Flying J Knighton Road Travel Plaza Shasta County, California 
(Lawrence & Associates, August 20, 1998); and Analysis of Churn Creek Flood Plain and 
Detention Storage (Hydmet, May 5, 2008). 
 
The project will not be connected to the municipal water system.  Instead, a 300-GPM well on-
site, which will also utilize water storage tanks to handle excess demands, will provide water to 
the project.   
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CHAPTER TWO – PROJECT DESCRIPTION 
 
2.1 Project Location and Description 
 
The project applicant has proposed to develop and operate a commercial retail, dining, 
entertainment and lodging center on approximately 92 acres in Shasta County, located at the 
northeast corner of the Knighton Road and the Interstate Highway 5 interchange.  Figure 2-1 
shows the regional and project location. When completed the project would include 
approximately 740,000 square feet of mixed commercial development (which may include retail 
shops, restaurants, lodging, food supplies, recreation activities and equipment, traveler services 
and entertainment-related facilities) to be phased in accordance with market conditions and 
required improvement thresholds.  There will be approximately 3,400 parking spaces, which will 
include the appropriate number of accessible parking spaces as required by the Americans with 
Disabilities Act. The northern most 18 acres of the project site would serve as an open space 
buffer between the proposed commercial development and existing low-density residential uses 
to the north, and would contain the wastewater treatment facilities, and potentially a portion of 
the water supply system, needed to serve the project (see Figure 2-2). The project will require a 
General Plan amendment, a zoning map amendment, and a Conditional Use Permit or a Planned 
Development Permit as follows: 
 
1. A general plan amendment (GPA08-002) that would change the land use designation of an 

86 acre portion of the 92 acre proposed project site from Part-Time Agricultural (A-cg) to 
Commercial (C). 

 
2. A zone amendment (ZA08-003) to amend the Shasta County Zoning Plan for the same 86 

acre portion of the proposed project site from Limited Agriculture (A-1) to Planned 
Development (PD) incorporating a comprehensive development plan for the site.  The project 
is also within the Restrictive Flood (F-2) combining district, which will not change with the 
proposed zone amendment. 

 
The project site is bordered by 1-5 to the west, Churn Creek Road to the east, Knighton Road to 
the south and dispersed residential development to the north.  The project, as shown, has its 
primary access off of Knighton Road and secondary access points off of Churn Creek Road (see 
Figure 2-2).  Approximately 75% of all traffic will come from the I-5/Knighton Road 
interchange, which will require some realignment.  Approximately 9% of the traffic to the 
development will come from the north along Churn Creek Road, which will not require any 
modifications.  The following transportation improvements are planned to increase roadway 
capacities to accommodate the total build out and background increases for the proposed project: 
(1) reconfigure the Knighton Road interchange, with traffic signals at each ramp; (2) widen 
Knighton Road between Riverland Drive and Churn Creek Road: (3) widen Churn Creek Road 
between Knighton and the second access point to the project; (4) widen Churn Creek Road to 
three lanes between the second and final access points to the project; and (5) modify 
signalization along the access routes to ensure safety. 
 
The project will not be connected to the municipal water system.  Instead, a 300-GPM well 
on-site, which will also utilize water storage tanks to handle excess demands, will provide water 
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to the project.  The project will not be connected to the municipal sewage collection system.  
Instead, the project will utilize on-site sewage treatment and disposal.  The sewage collection 
system will feature gravity sewer mains draining to a centrally located pump station that will 
convey raw sewage to an on-site sewage treatment facility. 
 
Site buffering will be provided by native vegetation, including cold hardy and drought resistant 
plants, and other low maintenance landscape materials to encourage and promote environmental 
protection, energy efficiency, and water conservation.  The buffers will meet or exceed County 
requirements.  Interior parking areas will also utilize plant materials and trees to provide 
appropriate landscaping.  Appropriate landscaping will be provided and irrigation will be 
facilitated by the on-site water supply.  Lastly, signage and lighting uses will comply with the 
appropriate section of the County Code. 
 
The goals and objectives of the project are as follows: 
 
• provide the public with regional shopping opportunities, including retail, dining, 

entertainment and lodging components, provide a regional shopping experience that is of a 
quality consistent with the culture of Shasta County. 

 
• provide a regional “one-stop” destination whereby commerce is intertwined with 

transportation in Shasta County by utilizing the existing transportation services in the I-5 
corridor and encourage alternative forms of transportation thereby reducing carbon 
emissions; 

 
• construct buildings and improvements in the development that exceed state energy efficiency 

standards; 
 
• attract regional retail customers currently using the I-5 corridor to commute through Shasta 

County that are currently not stopping and shopping in the County; 
 
• develop a regional shopping destination that promotes Shasta County’s economic stability 

and diversity by expanding and providing a stable, long-term revenue base to Shasta County. 
 
• develop a regional shopping center development of sufficient size that it will attract new 

retailers into the Shasta County market and address such retailer’s location, visibility, co-
tenancy and traffic requirements and ensure long-term viability. 

 
• provide an opportunity for new franchises and retail outlets, that currently have no local 

representation, to come into Shasta County. 
 
• provide new job opportunities for Shasta County; 
 
• develop a regional commercial shopping development that provides a feasible economic 

return to its investors and Shasta County. 
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KNIGHTON & CHURN CREEK COMMONS WSASITE PLAN Figure 2-2



 
County of Shasta  July 2009 
Knighton & Churn Creek Commons Water Supply Assessment 2 - 3 

2.2 Project Site Characteristics 
 
Land uses within the project site are varied (see Figure 2-3).  The portion of the site between the 
north-south irrigation ditch and Churn Creek Road is occupied by two large fallow fields, an 
operating wholesale nursery (Gold Leaf Nursery), and an old house site.  The house is no longer 
present on the property, with the exception of the concrete foundation.  Just west of the old house 
site are several abandoned wooden structures that are collapsing.  The area between the irrigation 
ditch and I-5, and the southern terminus of Thistle Lane, is occupied by Woodrick Christmas 
Trees, an inactive Christmas tree farm.  The remainder of the project site, north of the Christmas 
tree farm, is occupied by a walnut orchard to the west, and a fallow pasture to the east. 
 
2.3 Surrounding Area Characteristics 
 
Surrounding land uses include I-5 to the west, the Travel Associates truck stop to the south 
across Knighton Road, a partially developed rural residential neighborhood to the east across 
Churn Creek Road, and a rural residential neighborhood to the north.  Pacheco School is located 
directly southeast of the project site at the intersection of Knighton Road and Churn Creek Road.  
To the west of I-5 are small-scale agricultural uses with residences.   
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KNIGHTON & CHURN CREEK COMMONS WSAAERIAL MAP Figure 2-3
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CHAPTER THREE - HYDROGEOLOGIC SETTING 
 
3.1 Regional Hydrogeology 
 
The information in this section, which is still applicable to the proposed project, is taken from the 
Water-Supply Evaluation for the Proposed Shasta Regional Auto Mall Knighton Road & I-5 
Shasta County, California (North State Investments, August 28, 2006) (Appendix B).  The 
project site is located in the Redding ground-water basin.  The geologic sequence in the Redding 
basin can be divided into 2 primary parts.  The youngest formations consist of Quaternary and 
Tertiary-age continental (nonmarine) deposits derived from rivers or streams (fluvial deposits), 
alluvial fans, or volcanic events.  The older formations consist of pre-Tertiary-age marine 
deposits and metamorphic rocks. 
 
The Quaternary deposits consist of Alluvium, Terrace deposits, and the Red Bluff Formation.  
Alluvium is composed of unconsolidated gravel, sand, silt, and clay found in stream channels 
and flood plains; dredged gravels are also classified as Alluvium.  Terrace deposits are of similar 
composition and genesis, but are slightly older; Terrace deposits are found along Cow and 
Cottonwood Creeks.  The Red Bluff Formation is Pleistocene in age and consists of coarse 
gravels, cobbles, and boulders in a red-colored, sandy-clay matrix.  The Pleistocene deposits are 
generally of poor to moderate permeability, although the Terrace deposits can be highly 
permeable.  
 
The Tertiary deposits, all Pliocene in age, consist of the Tehama and Tuscan Formations and the 
Nomlaki Tuff member of these formations.  The Tehama Formation consists of interbedded clay, 
silt, sand, and gravel derived from rivers and streams flowing from the Klamath Mountains and 
Coast Ranges.  The Tuscan Formation consists of volcanic gravel, sandstone, and conglomerate, 
coarse- to fine-grained tuff and tuffaceous silt and clay of predominantly andesite and basalt.  
The Tuscan Formation is, in part, age-equivalent to the Tehama Formation.  Underlying both 
these formations is the Nomlaki tuff, poorly consolidated dacite pumice in a matrix of glass and 
crystal fragments.  The Tehama and Tuscan formations are the principal water-bearing 
formations in the Redding ground-water basin.  They generally are moderately to highly 
permeable, with moderate to high (100 to 1,000 gpm) ground-water yields.  
 
Underlying the Quaternary and Tertiary sediments is either the Chico Formation or a basement 
complex of igneous, metamorphic, and sedimentary rocks.  The Chico Formation is Cretaceous 
in age and consists of well-consolidated or cemented shale or sandstone.  It was deposited in a 
marine environment.  The Chico Formation is generally of low permeability and contains saline 
water of very poor quality. 
 
The basement complex consists generally of rocks of Paleozoic to Mesozoic age.  These are the 
rocks that make up the Coast Ranges and Klamath Mountains to the north and west of the 
Redding basin.  Basement complex rocks are generally of low permeability and yield water from 
fractures, joints, or weathered zones.  
 
The geologic structure of the Redding ground-water basin is that of a southerly plunging syncline 
(trough).  The axis of the trough generally is along the axis of the valley, with the sides of the 
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trough sloping up to the east, west, and north.  The southern edge of the trough is “truncated” by 
the Red Bluff arch, an east-west trending anticline (arched up structure) located just north of Red 
Bluff.  The Quaternary/Tertiary water-bearing sediments range in thickness from 0 feet at the 
edges of the basin to over 2,500 feet in the central part of the basin east of Cottonwood. 
 
Ground-water flow in the Redding basin generally is towards the axis of the valley.  Recharge to 
the Redding basin is from infiltration of precipitation and applied water, subsurface inflow of 
ground water, and percolation from streams.  Ground-water leaves the Redding basin through 
pumping, discharge into streams, and ultimately, discharge into the Sacramento River.   
 
Because of the nature of the sediments filling the Redding basin (low permeability clays and silts 
interbedded with higher permeability sands and gravels), deeper ground water often occurs under 
confined conditions.  Shallower ground water can occur in a water-table condition or as perched 
ground water.  A well drilled into a confined aquifer will have a water level higher than the top 
of the aquifer, while wells drilled into water-table or perched aquifers will have water levels 
within the aquifer itself. 
 
There are different results when pumping from water table vs. confined aquifers.  In a water-
table aquifer, pumping actually lowers the water table; that is, the aquifer is dewatered within the 
cone of depression.  The cone of depression is the zone around a well in which water or pressure 
levels are lowered by pumping.  In a confined aquifer, pumping lowers the pressure within the 
aquifer; that is, the aquifer is not dewatered.  The lower pressure is reflected by lower water 
levels in wells within the cone of depression while pumping is in progress; water levels recover 
as pressure is restored when pumping stops.   
 
3.2 Local Hydrogeology 
 
Lithology in the project vicinity consists of interbedded clay, silt, sand, and gravel, or mixtures 
thereof, interpreted to represent the Tehama Formation.  At the project site, the overall 
stratigraphic section is coarse-grained.  Cobbles and gravel were encountered for most of the 
depth of each hole, with only minor fine-grained beds.  This is consistent with lithologies noted 
in Department of Water Resources drillers logs in the project vicinity, especially within about 1 
mile of the project site.  The following discussion of the specific site hydrogeologic conditions is 
based on the investigation conducted for the previously proposed Flying J Travel Plaza project at 
the same site as the current project. 
 
There is only one significant zone of clay (almost 30 feet thick) in the section drilled, from about 
209 to 240 feet below ground surface.  This clay separates what are termed the “lower” and 
“intermediate” aquifers for the report.  An additional aquifer zone, denoted as “upper,” above the 
intermediate zone also was identified.  The deposits that separate the upper from the intermediate 
zone, however, are not as distinctly clayey as those between the intermediate and lower zones.   
 
Although three aquifers zones have been delineated at the project site, similar water levels in the 
upper two zones suggest that these zones could be considered as one.  Static water levels in 
observation wells completed in the upper and intermediate zones (OB-2SI and OB-2SU) were 
30.3 and 30.0 feet, respectively (measured from the same reference point).  Static water level in 
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the deep zone is about 52 feet.  Thus, the lower aquifer is distinct from the intermediate and 
upper zones. 
 
Because most of the domestic wells in the vicinity are screened in the upper aquifer or above, 
with a few in the intermediate zone, the site production well was screened in the lower aquifer to 
reduce the potential for interference with neighboring domestic wells.   
 
For the previously proposed Flying J project, a 24-hour constant-discharge aquifer test was 
conducted on Well 1.  Table 3-1 summarizes those results.   
 
Table 3-1   
Summary of Aquifer Characteristics from Previous Testing  
 
Well 

 
Zone 

Zone 
Thicknessa 

Transmis-
sivityb 

Storage 
Coefficient 

Hydraulic 
Conductivity 

Hydraulic 
Conductivity 

  (feet) (gpd/ft)  (gpd/ft2) (ft/day) 

  b T S k = T/b k = (T/b) × 
0.1337 

From modified Thesis method: 

Well 1 Lower 81 37,563 
36,520 N/A 469 

466 
63 
61 

OB-1D Lower 80 42,410 
37,563 4.9 × 10-4 530 

470 
71 
63 

From curve-matching method: 
OB-1 Lower 80 49,627 2.5 × 10-4 620 83 

OB-1  Clay between Int. & 
Lower Aquifers 30   Vertical permeability = 0.093 gpd/ft2  

Notes:  
 a. Zone thickness = screened interval.  
    b. Where 2 transmissivity values are shown, the upper one was derived from the drawdown curve and the lower one from 

the residual drawdown curve.   
 
The values of transmissivity calculated for the project site are typical of the coarser-grained 
water-bearing zones in the Redding basin.  The values of the storage coefficients indicate that the 
lower aquifer is confined.  Thus, if the water level does not go below the top of the aquifer 
during pumping, the aquifer will not “dewater” or “go dry,” it will remain fully saturated.  This is 
an important concept to remember when observing the drawdown caused by pumping a well 
screened in a confined aquifer (such as Well 1).  Drawdown in a well screened in a confined 
aquifer reflects changes in pressure in the aquifer, which is reflected in a lowering of the 
piezometric surface (pressure) of the aquifer. 
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CHAPTER FOUR – PROJECT WATER DEMAND 
 
4.1 Project Demand 
 
According to the Preliminary Water Supply Analysis (L&A, 2008) (Appendix A), for potable 
water, Pace Civil, Inc.(Pace) calculated the annual-average project demand to be approximately 
90 gpm with a MDD of approximately 125gpm and a peak demand (two-hour) of approximately 
400 gpm.  For irrigation, Pace calculated the average annual project demand to be approximately 
32 gpm with a MDD of approximately 90 gpm and a peak demand (two hour) of 275 gpm.  Peak 
demands will be met from storage, not directly from the well. 
 
The highest irrigation demand will probably occur at night, while the highest potable water 
demand will occur during the day.  Therefore, the potable and irrigation peak demands will not 
occur at the same time.  For analysis of impacts, however, the Preliminary Water Supply 
Analysis assumed that both potable and irrigation maximum-day demands occur at the same 
time, and that the average annual demands are additive.  Therefore, the maximum-day demand 
(MDD) for irrigation and non-irrigation needs combined will be approximately 122 per minute 
(gpm).  This approach is conservative and will not lead to underestimation of impacts.   
 
Yearly, the project would use approximately 200 acre-feet of water (122gpm x 1,440 
minutes/day x 365 days/year divided by 325,851 gallons/acre-foot).  One acre-foot is the amount 
of water that would cover one acre, one-feet deep.  A typical household uses up to one acre-foot 
of water a year. 
 
4.2 Existing Demand 
 
Currently, a portion of the project site is used for seasonal crop agriculture and a small wholesale 
nursery.  Water demand for these uses is primarily met by surface water supplied from the 
Anderson Cottonwood Irrigation District (ACID). 
 
It is estimated that the average consumptive irrigation use for historic agricultural uses on the 
project site was approximately 2.1 acre-feet per acre per year, or about 193 acre-feet a year.  
 
4.3 Net Demand 
 
Although only a portion of the project site has been used for agricultural purposes in recent 
years, almost all of the site has been historically used for crop production.  Table 4-1 compares 
the historic water demand of the site with the proposed project demand. 
 
Table 4-1  
Comparison of Historic Water Demand of Site with Proposed Project Demand 
 AF per Year 
Proposed Project  Water Demand in AF per year 200 
Proposed Project Site Historic Water Demand in AF per year 193 
Net Water Demand Difference In AF per year 007 
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As shown in Table 4-1, the net difference in total water demand for the proposed project 
amounts to about 7 acre-feet per year. 
 
4.4 Future Demand 
 
It is not anticipated that future water demands will exceed the 200 acre-feet anticipated to meet 
the needs of the proposed project in that the on-site well is intended to solely serve the proposed 
project.  
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CHAPTER FIVE – GROUNDWATER SUPPLY INFORMATION 
 
Water Code Section 10910 requires additional specific information if the water sources that will 
serve the Project include groundwater.   
 
The County of Shasta has historically supplied its residents with native groundwater derivative 
of the Redding basin through appropriative and prescriptive groundwater rights (overlying rights 
of the overlying landowners).  
 
5.1 Groundwater Availability  
 
In addition to the relatively short-term or immediate impacts from interference associated with 
well withdrawals, long-term water availability impacts must be considered.  If withdrawals from 
a groundwater basin are greater than long-term recharge (replenishment of the water), 
"overdraft" occurs.  One result of overdraft is declining groundwater levels, usually over a 
period of years.  Therefore, project water use must be compared to the quantity of water in the 
aquifer and the amount of annual recharge. Chapter Seven provides analysis of the proposed 
project’s normal year, single dry year, & multiple dry year water supply and demand scenarios 
 
The groundwater budget for the Redding basin as a whole was estimated in the Shasta County 
Water Resources Master Plan (1997).  Total inflow into the groundwater system of the Redding 
basin is estimated to be 293,600 acre-feet.  Groundwater discharge from the basin is estimated to 
be about 37,300 acre-feet from pumping and about 266,000 acre-feet to surface streams.  
 
The total water demand in the Redding basin as of the date of the Shasta County Water 
Resources Master Plan was 280,460 acre-feet.  This demand was met mainly with surface water.  
The projected demand estimated for the year 2030 is 342,350 acre-feet, or an increase of about 
62,000 acre-feet.  To conservatively estimate groundwater-availability impacts, the Update to 
Preliminary Water-Supply Impacts for Knighton Road Development (L&A, 2009) (Appendix A) 
assumes that all of the additional year 2030 demand will be supplied by groundwater.  This gives 
a total groundwater pumpage for the year 2030 of 99,300 acre-feet (62,000 + 37,300 acre-feet).  
 
Current total pumpage in the Redding Basin is about 13% of groundwater recharge (37,300 
+293,600 acre-feet).  Estimated total future pumpage would be about 33% of groundwater 
inflow/recharge (99,300 +293,600 acre-feet).  Pumping from the project (200 acre-feet/year) 
would be about 0.07% of total Redding basin groundwater inflow.  
 
It is important to note that the net amount of water that the project will remove from the 
groundwater basin will be less than the 200 acre-feet/year pumped.  About 90 acre-feet/year will 
be returned to the basin from recharge of the treated wastewater.  Thus, the net withdrawal will 
be about 110 acre-feet per year.  
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5.2 Groundwater Infrastructure 
 
The water supply well serving the proposed project will be designed to interface with an on-site 
storage tank of sufficient capacity to provide for adequate fire flow and water conveyance system 
pressure throughout the proposed development.  
 
5.3 Groundwater Management Plan 
 
At the time of this assessment, the County has not prepared a groundwater management plan.  As 
a form of groundwater management, the County has, however, frequently measured and tracked 
groundwater levels within the County. 
 
5.4 Groundwater Basin Description 
 
The project site is located in the Redding ground-water basin.  A complete description of the 
basin is provided in Chapter Three-Hydrogeologic Setting.   
 
5.5 Groundwater Levels 
 
Information obtained from the Department of Water Resources indicated that the groundwater 
levels of the Redding ground-water basin have remained constant. 
 
5.6 Adjudication 
 
The groundwater basin is not adjudicated and is not controlled by any judicial decisions on 
groundwater extraction. 
 
5.7 Groundwater Overdraft 
 
The Redding ground water basin is not over drafted.   
 
5.8 Current Groundwater Extractions 
 
Current total pumpage in the Redding Basin is about 13% of groundwater recharge (37,300 
+293,600 acre-feet). 
 
Estimated total future pumpage would be about 33% of groundwater inflow/recharge (99,300 
+293,600 acre-feet).  Pumping from the project (200 acre-feet/year) would be about 0.07% of 
total Redding basin groundwater inflow.  
 
5.9 Future Groundwater Extractions 
 
Estimated total future pumpage would be about 33% of groundwater inflow/recharge (99,300 
+293,600 acre-feet).  Pumping from the project (200 acre-feet/year) would be about 0.07% of 
total Redding basin groundwater inflow.  
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5.10 Climate Related Reliability Concerns 
 
Not all hydrologic dry years lead to water supply shortages.  It is not anticipated that the annual 
quantity of groundwater available in Shasta County will significantly vary in relation to wet or 
dry years.  During extended drought periods, groundwater levels generally decline, and more 
aggressive demand management practices may be imposed.  The reliability of the County’s water 
supply, however, is anticipated to remain constant despite seasonal variations or changes in 
annual precipitation.  Therefore, in terms of water supply reliability, alternative source 
considerations and water shortage contingency planning have not been required in Shasta 
County.    
  
The County has never suffered a severe water shortage.  The nature of groundwater supply is 
such that a sudden shortage is extremely unlikely.  Any shortage that may be experienced will be 
due to failure to plan for increased demand due to population and industrial growth, or from 
catastrophic well or equipment failure.  The effects of droughts in the past have not been 
detrimental to the water supply in Shasta County  
 
5.11 Climate Change and Groundwater 
 
In 2003, and then again in an update prepared in August of 2005, the Pacific Institute for Studies 
in Development, Environment and Security prepared a literature search report for DWR, which 
summarized recommendations for coping with and adapting to climate change from key peer-
reviewed publications and specifically considered the potential impacts of climate change on 
groundwater.   

Climate Change and Water Resources found that little work has been done on the impacts of 
climate change for specific groundwater basins, or for general groundwater recharge 
characteristics or water quality.  As the following conclusions from the report illustrate, the 
potential impacts of climate change on groundwater resources are divided, with some potentially 
resulting in increased availability of groundwater and others potentially resulting in less, 
accordingly, any attempt to quantify the potential impact on climate change on the District’s 
groundwater resources would be speculative. 

• Changes in recharge will result from change in effective rainfall as well as a change in the 
timing of the recharge season.  Increased winter rainfall could lead to increased groundwater 
recharge.   

• Higher temperatures could increase the period of infiltration where soils freeze.  Alternately, 
higher evaporation or shorter rainfall seasons could mean that soil deficits persist for longer 
periods of time, shortening recharge seasons.   

• Because a significant portion of winter recharge comes from deep percolation of precipitation 
below the rooting zone, warmer winter temperatures between storms would be expected to 
increase and dry out the soil between storms.  A greater amount of rain in subsequent storms 
would then be required to wet the root zone and provide water for deep percolation.   
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• Sea-level rise could affect coastal aquifers through saltwater intrusion. 

• Warmer, wetter winters would increase the amount of runoff available for groundwater 
recharge.  However this additional runoff would be occurring at a time when some basins, 
particularly in Northern California, are either being recharged at their maximum capacity or 
are already full. 

• Reductions in spring runoff and higher evapotranspiration because of higher temperatures 
could reduce the amount of water available for recharge.   

 
5.12 Sufficiency of Supply 
 
Shasta County is one of the most hydrologically stable areas in California.  As indicated in this 
WSA, the proposed project will not impose a water supply or demand burden on the Redding 
Groundwater Basin.  
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CHAPTER SIX – PROJECT WATER SUPPLY 
 
6.1 Project Water Supply  
 
Water for the project will be supplied by an on-site water well.  There is an existing 350-foot 
deep, 10- inch cased production well at the site; this well, and the associated observation wells, 
were installed and tested for the previously proposed Flying J truck-stop project.  This well is 
planned to serve as the supply well only for the current project.  Figure 6-1 shows the project site 
with the water-supply well location in addition to the leachfields.  
 
Results from the Flying J drilling program showed at least three aquifer zones beneath the 
project site from 108 to 125 feet ("upper"), 158 to 209 feet ("intermediate"), and 240 to 330 feet 
("lower").  The upper two zones are separated from the lower zone by a clay layer from 209 to 
240 feet below ground surface.  The Production Well was completed below the clay layer; the 
81-foot-long screened interval extends from 244.5 to 325.5 feet below ground service (bgs).  
 
Static water levels in the upper and intermediate aquifers are about 30 feet below bgs; water level 
in the lower aquifer is about 52 feet bgs.  The similarity in water levels in the upper and 
intermediate aquifers suggests that these two zones could be considered as one aquifer.  
 
During the aquifer test, maximum drawdown in the Production Well (pumping well) was 
approximately 33 feet after 24 hours of pumping at 500 gpm Data from the aquifer test was used 
to calculate aquifer coefficients (transmissivity and storativity).  The calculated transmissivity 
(approximately 37,500 to 49,500 gpd/foot) was similar to that observed for similar deposits in 
the Redding ground-water basin.  Calculated storativity (approximately 2.5 to 4.9 x lo4) was also 
similar to that observed for similar deposits in the Redding ground-water basin.  The calculated 
storativity for the lower aquifer indicates that it is confined.  Hydraulic conductivity (derived 
from transmissivity and taking into account aquifer thickness) in the lower aquifer ranged from 
approximately 60 to 80 feet/day.  Vertical permeability in the clay zone between the intermediate 
and lower aquifers was calculated to be 0.093 gpd/square foot.  This is equivalent to 
approximately 0.125 feet/day.  
 
6.2 Well Interference 
 
Interference is the decrease in water level in a well caused by the pumping of a neighboring well.  
The level of interference caused by pumping a well depends, in part, on the pumping rate, the 
length of time the pumping occurs, the distance between wells, and geologic conditions.  
Interference increases with increasing pumping rate and increasing pumping time.  Interference 
will be greater for wells closer to a pumping well.  Interference increases with decreasing 
hydraulic conductivity, which is dictated by geologic conditions.  
 
Interference decreases when pumping decreases or stops.  That is, interference can be 
considered a more-or-less immediate (within hours or days) impact that happens when a 
pumping well operates.  
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Because the proposed project will use the same well analyzed previously, we can use the same 
groundwater model set up for the Flying J and Auto Mall projects, and change the pumping rate 
to the current maximum-day and annual-average demands to predict groundwater impacts.  
 
For the MDD of 184 gpm, the model shows about one foot of interference at 2,250 feet (0.4 
miles) from the well and about six inches at 4,050 feet (0.8 miles) (reference Figure 2 in 
Appendix A).  For the annual-average demand of 122 gpm, the model shows about one foot of 
interference at 1,200 feet (0.2 miles) from the well and about six inches at 3,000 feet (0.6 miles) 
in the deep aquifer (reference Figure 3 in Appendix A).  
 
In all scenarios, the model shows no detectable interference in the upper and intermediate 
aquifers.  Although interpretation of the 1998 well-testing data suggested that there could be 
interference in the intermediate aquifer from pumping the deep aquifer, recharge of the treated 
wastewater for the current project will ameliorate those effects.  Because most domestic wells in 
the area are screened in the upper or intermediate aquifers, most of the domestic wells would not 
experience interference from the project well.  Current seasonal variation of water levels is about 
20 to 25 feet in the area. 
 
6.3 Urban Water Management Plan 
 
At the time of this assessment, the proposed Project is not covered by an adopted Urban Water 
Management Plan (UWMP) due to the project’s current number of service connections and/or 
current water demand.  
 
 
6.4 Water Supply Entitlements 
 
The project will obtain 100 percent of its Domestic Water System supply from groundwater.  
The project has the legal right, as an appropriator and as the agent of its overlaying landowners, 
to extract groundwater from within its boundaries without payment of pump taxes or fees.   
 
 
6.5 Supply Demand Discussion 
 
The water supply well serving the proposed project will be designed to interface with an on-site 
storage tank of sufficient capacity to provide for adequate fire flow and water conveyance system 
pressure throughout the proposed development.  The entire water supply system (tank, pumps, 
pipes, etc.) will be designed to adequately serve the proposed development. 
 



Job No.: 080287

Source: Lawrence & Associates, 2009 / Quad Knopf, 2009

Figure 6-1KNIGHTON & CHURN CREEK COMMONS WSAWELL LOCATIONS
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CHAPTER SEVEN – DRY YEAR ANAYLSIS 
 
As indicated in Chapter Five, there will be a sufficient supply of water through existing 
groundwater supplies to service the Project now and in the future in a normal year, single dry 
year, and multiple dry year scenario.  Tables 7-1 and 7-2 provide the calculation in support of 
this conclusion.  Assumptions used for these tables are outlined below. 
 
Table 7-1 
1997 Existing Supply & Demand* 
Normal Year, Single Dry Year, & Multiple Dry Year Scenarios (AF/yr) 

Multiple Dry Years 
  

Normal 
Year 

Single Dry 
Year Year 2 Year 3 

1997 Baseline Normal Year Demand from 
Groundwater -37,800 -39,690 -41,670 -43,754 

Project Demand     -200      -210 -221 -233 
Annual inflow to Redding Basin Groundwater 
system 293,600 278,920 264,974 251,725 

Net Balance 255,600 239,020 223,083 207,738 
∗Assumptions: 
1) 1997 pumping rates are a sustainable groundwater withdrawal for the basin 
2) There is 5% increase in demand every year added in a multiple dry year scenario 
3) Recharge waters will diminish 5% every year added in a multiple dry year scenario 

 
Table 7-2 
2030 Supply & Demand*  
Normal Year, Single Dry Year, & Multiple Dry Year Scenarios (AF/yr) 

Multiple Dry Years 
  

Normal 
Year 

Single Dry 
Year Year 2 Year 3 

2030 Normal Year Demand -99,300 -104,265 -109,478 -114,951 
Project Demand     -200        -210        -221       -233 
Annual inflow to Redding Basin Groundwater 
system 293,600 278,920 264,974 251,725 

Net Balance 194,100 174,445 155,275 136,541 
∗Assumptions: 
1) 1997 pumping rates are a sustainable groundwater withdrawal for the basin 
2) There is 5% increase in demand every year added in a multiple dry year scenario 
3) Recharge waters will diminish 5% every year added in a multiple dry year scenario 
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CHAPTER EIGHT – FINDINGS 
 
8.1 Findings of Assured Water Supply for Project 
 
Section 10911(c) of the Water Code states “The City or County shall determine, based on the 
entire record, whether projected water supplies will be sufficient to satisfy the demands of the 
project, in addition to existing and planned future uses.”  A finding can be made that there is 
ensured water supply for the proposed project based on the analysis contained in this water 
supply assessment.  This analysis concludes that the project will have sufficient water supplies to 
meet demand under all conditions through the 20- year planning period ending in 2030. 
 
8.2 Future Actions 
 
The County will need to adopt this assessment as part of the environmental review for the 
proposed project, including the findings described above.  Section 10911(b) of the Water Code 
states “The City or County shall include the water assessment provided pursuant to Section 
10910, and any information provided pursuant to Division 13 (commencing with Section 21000) 
of the Public Resources Code.” 
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