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EXPLANATION 
 
These Guidelines for Determining Significance for Groundwater Resources and 
information presented herein shall be used by County staff for the review of 
discretionary projects and environmental documents pursuant to the California 
Environmental Quality Act (CEQA).  These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects.  Normally, (in 
the absence of substantial evidence to the contrary), an affirmative response to any one 
Guideline will mean the project will result in a significant effect, whereas effects that do 
not meet any of the Guidelines will normally be determined to be “less than significant.”  
Section 15064(b) of the State CEQA Guidelines states:   
 

“The determination whether a project may have a significant effect on 
the environment calls for careful judgment on the part of the public 
agency involved, based to the extent possible on factual and scientific 
data.  An ironclad definition of significant effect is not always possible 
because the significance of an activity may vary with the setting.”   

 
The intent of these Guidelines is to provide a consistent, objective and predictable 
evaluation of significant effects.  These Guidelines are not binding on any decision-
maker and do not substitute for the use of independent judgment to determine 
significance or the evaluation of evidence in the record. The County reserves the right to 
modify these Guidelines in the event of scientific discovery or alterations in factual data 
that may alter the common application of a Guideline. 
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INTRODUCTION 
 
This document provides guidance for evaluating adverse environmental effects that a 
proposed project may have related to groundwater resources.  If a proposed project is 
not proposing to utilize or impact groundwater resources for any use, these guidelines 
would not be applied.   
 
Specifically, this document addresses the following questions listed in the California 
Environmental Quality Act (CEQA) Guidelines, Appendix G, X. Hydrology and Water 
Quality: 
 

a) Would the proposed project violate any water quality standards or waste 
discharge requirements or otherwise substantially degrade groundwater 
quality? 

 
b) Would the proposed project substantially deplete groundwater supplies or 

interfere substantially with groundwater recharge such that the project may 
impede sustainable groundwater management of the basin? 

 
e) Would the proposed project conflict with or obstruct implementation of a 

sustainable groundwater management plan? 
 
1.0 GENERAL PRINCIPLES AND EXISTING CONDITIONS 
 
San Diego County has a variety of aquifer types and geologic environments, which have 
different associated groundwater issues.  The coastal zone is mostly supplied with 
imported water from the member agencies of the San Diego County Water Authority 
(CWA).  The remaining portion of the County (approximately 65% by area) is totally 
dependent on groundwater resources, which provide the only source of water for over 
41,000 residents (U.S. Census Bureau, 2000).  For all lands to the east of the San 
Diego CWA boundary, water resources are limited to naturally-occurring surface and 
groundwater resources. In this area, no imported water is, or will likely become, 
available in the foreseeable future. This is due to the lack of infrastructure, the limited 
availability of water within the desert southwest, the cost of providing these services, 
and the political approval needed to extend the CWA boundaries. The County of San 
Diego assumes, for long term-planning, that development in groundwater-dependent 
areas will not have access to supplemental imported water, and therefore must prove 
long-term groundwater adequacy independent of imported water. 
 
Some general hydrogeologic principles related to the origin, occurrence, physical 
properties, movement, quantity and quality of groundwater are discussed in the 
following sections to familiarize the reader with the fundamental principles of 
groundwater as a resource.  In addition, specific hydrogeologic conditions and water 
quality issues within San Diego County are discussed. 
 
1.1 Hydrologic Cycle 
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The term hydrologic cycle refers to the constant movement of water above, on, and 
below the Earth’s surface (Heath, 1991).  Groundwater is one component of this 
hydrologic cycle.  The cycle does not have a beginning or an end, but rather is a 
continuous cycle that is powered by solar energy (Figure 1).  The following description 
of the hydrological cycle begins with evaporation. 
 
As a part of the cycle, water evaporates from surface water bodies and from moist soil.  
Additionally, evaporation from plants, called transpiration, occurs and is an important 
process by which water from the ground is transferred to moisture in the air.  Moisture in 
the air forms clouds and eventually returns to the earth surface as precipitation, typically 
rain or snow.   
 
Rain or snowmelt either infiltrates into the ground or runs off of the ground surface 
under the influence of gravity towards places such as rivers, lakes, or the ocean.  Water 
that infiltrates into the ground, will either be transpired by plants and return to the 
atmosphere, infiltrate into the shallow soil and cling to the soil particles as soil moisture 
in the unsaturated zone, or will be drawn deeper by gravity into the saturated zone.  The 
unsaturated zone is the shallower portion of the subsurface where air and water in 
varying ratios occupy the pore space or fractures of the subsurface rock.  The saturated 
zone is the deeper portion of the subsurface where the pores or fractures of the rock are 
completely filled with water.  The division between the saturated and unsaturated zone 
is typically called the water table.  Water within the saturated zone is defined as 
groundwater.   
 
Precipitation that infiltrates to the saturated zone is called groundwater recharge.  
Groundwater in the saturated zone generally flows under the influence of gravity from 
areas of recharge to areas of discharge such as rivers, lakes, or the ocean (Figure 2).  
The hydrologic cycle then repeats itself as water evaporates once again. 
 
1.2 Groundwater Occurrence 
 
As discussed previously, water beneath the earth’s surface fills the pore space of rocks 
or sediments which can be present in the unsaturated and saturated zone of the 
subsurface, and water within the saturated zone is defined as groundwater.  Because 
sediments and essentially all rocks have some amount of pore or fracture space, 
groundwater can be found beneath the surface in nearly every location within the 
County of San Diego.  However, several properties determine whether the groundwater 
will be a usable resource at any specific location.   
 
Groundwater typically occurs within a basin, which is defined as a hydrologic unit of 
groundwater storage more or less separate from neighboring groundwater storage 
areas.  For sedimentary deposits, the edges and bottom of a basin are usually defined 
as contacts with relatively impermeable materials such as crystalline bedrock, clay, or 
other geologic structures that impede groundwater flow such as faults.  For fractured 
rock, the edges of the basin are typically presumed to be the topographic divides or 
watershed boundaries.  The bottom of a fractured rock groundwater basin is rarely well 
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defined, but is assumed to occur at the depth where the fractures are not capable of 
producing significant amounts of water, typically at depths greater than about 1,000 
feet.  Although the term basin is generally used in conjunction with basins containing 
sediments, it will be used interchangeably in this document for defining the lateral extent 
of either sedimentary deposits, or water bearing fractured rock.  In San Diego County, 
groundwater generally occurs in either sedimentary deposits or fractured bedrock. 
 
The terms aquifer and aquitard are frequently used when discussing groundwater 
resources.  The following provides definitions of these relative terms.   
 
An aquifer is a body of rock or sediments that will yield water in a useable quantity to a 
well or spring (Heath, 1991).  While there may be debate about the definition of 
“useable”, for the purposes of this document, it will be considered relative to the 
proposed use.  For example, 0.5 acre-feet per year may be considered useable for the 
needs of a single-family home, whereas it would not be considered useable for irrigation 
purposes on a large farm or golf course.    
 
Saturated coarse-grained sediments such as sands and gravels are typically considered 
to be aquifers.  Fractured crystalline rock may also be considered an aquifer if it 
contains a sufficient number of interconnected fractures where groundwater may reside 
and flow through.   
 
An aquitard is a body of rock or sediments that is typically capable of storing 
groundwater but does not yield it in significant quantities.  Fine-grained sediments such 
as silts and clays typically act as aquitards.  It is not unusual that in one geologic 
setting, a body of rock, capable of yielding a given rate of groundwater, could be 
considered an aquifer and in another setting could be considered an aquitard. 
 
1.3 Groundwater Recharge 
 
As discussed briefly above, precipitation or surface water that infiltrates to the saturated 
zone is called groundwater recharge.  Only some of the precipitation that falls on the 
ground actually infiltrates into the ground and into the saturated zone to become 
recharge.  The fraction of precipitation that actually infiltrates into the ground is 
dependent on a number of factors including the slope of the land, the soil type, 
vegetation, the rate of evapotranspiration, and the rate and duration of precipitation.  
Infiltration occurs more readily in coarse soils than in fine soils.  Small rainfall events 
may only moisten the surface and near surface of the ground and the water will 
subsequently evaporate and/or transpire before it can infiltrate into the ground.  
Conversely, if precipitation is accumulating at a rate faster than it can infiltrate into the 
ground, the excess water will pond or flow along the ground surface as runoff. 
Recharge to aquifers can occur by means other than precipitation.  Infiltration in the 
beds of streams, lakes, or other surface water bodies can occur and may be the 
dominant form of recharge in some areas.  The amount of recharge entering the 
groundwater system from surface water bodies is dependent on a number of factors 
including, the size of the water bodies, length of time that water is standing (streams), 
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the permeability of the bottom sediments of the water bodies, the depth of the water 
bodies, and the groundwater levels in the surrounding aquifer. 
 
1.4 Groundwater Storage 
 
Groundwater storage capacity is simply the volume of groundwater that can be stored in 
the subsurface.   
 
Groundwater storage is an important parameter when considering the usable water 
resources of a groundwater basin.  While recharge replenishes an aquifer, it is a 
parameter that varies widely from year to year.  
 
During droughts, recharge to a basin may be small or negligible.  Groundwater pumped 
or naturally discharged from a basin, when there is little or no recharge, is removed from 
storage in the basin.  If the storage capacity of the basin is not large enough to supply 
the water demands of all the users (human and environmental) in the basin for the 
duration of the drought, then critical shortages of water may occur.  Following a drought, 
when recharge rates increase, the depleted basin is recharged and the groundwater 
that was removed from storage is replaced.  Once a basin is filled to the limit of its 
storage capacity, any excess recharge flows out of the basin either by surface or 
subsurface flow. 
 
Storage values for basins are typically measured by performing pumping tests on wells 
and measuring drawdown of water levels in the pumping well and at least one 
monitoring well.  However, it is not always possible to obtain values of storage from well 
tests.  Additionally, calculated storage values for fractured rock aquifers can be 
inaccurate. 
 
1.5 Physical Properties 
 
Many properties affect how fractured rock, alluvium, or sediments may function as a 
groundwater resource.  Some of the most important physical properties to understand 
include porosity and hydraulic conductivity.  These properties are discussed below. 
 
1.5.1 Porosity 
 
Essentially all rocks and sediments contain pore and fracture space.  The ratio of pores 
in a rock or sediment to the total volume of the material is known as porosity and is 
usually expressed as a percentage.  Porosity also delineates the amount of water that 
could be stored in a saturated volume of rock or sediment.  However, in an aquifer 
some of the water in the pore spaces is tightly held to the surfaces of the particles by 
surface tension and also in small pores, thus not all of the pore space contains water 
that is available for flow.   
 
The porosity of sediments generally ranges from approximately 10% to 50%.  Specific 
yield (roughly equivalent to effective porosity), which is the fractional amount of water 
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that could actually be available for extraction ranges in sediments from approximately 
1% to 30%.    
 
For fractured crystalline rock, the greater the number and the wider the aperture of the 
fractures, the greater the porosity.  It has been traditionally understood that the number 
of fractures decreases with depth and therefore the porosity also decreases with depth.  
However, statistical analysis of fractures from a series of borings advanced in granitic 
terrain in San Diego County indicates that the number of fractures is fairly constant with 
depth down to approximately 1,750 feet (McClain, 2006).  This suggests that the 
traditional understanding of decreasing porosity with depth may not apply to fractured 
rock in San Diego County.  The porosity of fractured rocks is typically much smaller than 
the porosity of sediments and ranges from 0% to approximately 10%.  Specific yield 
typically ranges from 0.001% to 1%. 
 
1.5.2 Hydraulic Conductivity 
 
The parameter that describes the ability of sediments or rock to transmit water is 
referred to as its hydraulic conductivity.  Typically sands and gravels have a high 
hydraulic conductivity whereas silts and clays have a low hydraulic conductivity.   
 
The hydraulic conductivity of fractured rock depends not only on the number and size of 
fractures, but also on the degree to which the fractures are connected and thus capable 
of transmitting water from one fracture to another.   
 
Hydraulic conductivity is typically measured by performing aquifer tests or slug tests on 
wells.  For aquifer tests, the wells are pumped for a period of time and the water level in 
the pumping well and/or nearby wells are measured periodically.  Slug tests are 
performed by pouring (or removing) an instantaneous charge of water into a well and 
measuring the water level in the well periodically after the water is introduced to the 
well.  The data collected from the test is then analyzed using hand calculations or more 
commonly by computer. Hydraulic conductivity can also be measured in the laboratory 
with permeameters which require field collection of undisturbed sedimentary samples in 
sampling tubes from test borings. In general, aquifer tests are preferred to slug tests 
since they represent a more significant portion of the aquifer. 
 
The amount of water that can be transmitted (known as transmissivity) to a well is 
dependent on the hydraulic conductivity of the aquifer material and the saturated 
thickness of the aquifer.  For example, a thin sand aquifer may not be able to transmit 
as much water to a well as a thick silt aquifer, even though the hydraulic conductivity of 
the sand is much larger than that of the silt. 
 
1.6 Groundwater Movement 
 
Due to the fact that groundwater is not visible to the naked eye, the movement of 
groundwater through the subsurface is difficult to visualize and is often misunderstood.  
Many people mistakenly believe that the majority of groundwater flows in “underground 
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rivers”.  While large subsurface openings where water could flow and be conceived as 
an underground river do occur in some rock types such as carbonates and volcanics, 
these rock types are rare in San Diego County.  In San Diego County, most 
groundwater flows through the pore space of alluvial sediments and weathered rock, 
and within fractures in crystalline rock.   
 
Groundwater, like surface water, flows from areas of higher elevation (head) to areas of 
lower elevation (head) under the influence of gravity, and follows the path of least 
resistance to flow.  The slope of the water table surface determines the direction that 
groundwater will flow.  This is analogous to the slope of land surface determining the 
direction in which water will flow on the surface.  Water flows towards a pumping well 
because pumping in the well causes a depression in the watertable surface (and 
pressure head) and thus a gradient towards the well.  The rate at which groundwater 
flows depends on the gradient, hydraulic conductivity and the saturated thickness.  In 
most cases, the rate of groundwater flow is significantly less than the rate of surface 
water flow.  While surface water may flow several miles in a day, groundwater travels as 
little as a few inches to hundreds of feet in a day. 
 
1.7 Well Yield 
 
Well yield is defined as the maximum pumping rate that can be supplied by a well 
without lowering the water level in the well below the pump intake (Heath, 1991).  For 
an individual well owner, this is an important parameter because it defines the amount 
of water that the well will supply.  Since drawdown is a function of pumping rate and 
pumping duration, well yield is a function of pumping duration, as well as other factors 
such as initial water depth and interference from other pumped wells. 
 
1.8 Sustainable Yield 
 
As was discussed above, if one is interested in the amount of water that can be 
extracted from a single well, then well yield is an important concept.  For larger studies 
where an entire basin is considered, sustainable yield for the basin may be more 
important as it considers the cumulative effect of all the wells at maximum buildout 
within the basin. 
 
The concept of sustainable yield (often referred to as safe yield) for a groundwater basin 
has been heavily debated.  In general, the County assumes that sustainable yield is the 
amount of groundwater that can be withdrawn from it annually without producing an 
undesirable result (Todd, 1959).  The controversy over sustainable yield is related to the 
definition of an undesirable result.  It is generally recognized that undesirable results 
include not only the depletion of the groundwater reserves, but also the intrusion of 
water of undesirable quality, the contravention of existing water rights, the deterioration 
of the economic advantages of pumping, excessive depletion of streamflow, impacts to 
groundwater-dependent vegetation, and land subsidence (Heath, 1991; Domenico, 
1972; Kazmann, 1972). With the passage of the Sustainable Groundwater Management 
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Act (SGMA) [California Water Code 10720 et seq.], the State of California has defined 
undesirable results as one or more of the following: 
 

 Chronic lowering of groundwater levels indicating a significant and unreasonable 
depletion of supply if continued over the planning and implementation horizon. 
Overdraft during a period of drought is not sufficient to establish a chronic 
lowering of groundwater levels if extractions and groundwater recharge are 
managed as necessary to ensure that reductions in groundwater levels or 
storage during a period of drought are offset by increases in groundwater levels 
or storage during other periods. 

 Significant and unreasonable reduction of groundwater storage. 
 Significant and unreasonable seawater intrusion. 
 Significant and unreasonable degradation of water quality. 
 Significant and unreasonable land subsidence. 
 Groundwater-related surface water depletions that have significant and 

unreasonable adverse impacts on beneficial uses of surface water. 
 
1.9 Aquifer Characteristics in Unincorporated San Diego County 
 
Within unincorporated San Diego County, several hydrogeologic environments exist.  
These different environments can be grouped into two generalized categories: fractured 
rock aquifers, and alluvial and sedimentary aquifers (Figure 3). 
 
1.9.1 Fractured Rock Aquifers 
 
Fractured rock underlies approximately 73% of the unincorporated area of the County. 
These rocks are typically crystalline or metavolcanics associated with the Peninsular 
Ranges batholith of southern California and Baja California.  The majority of the 
mountainous region of the County consists of these fractured rocks.  The characteristics 
of fractured rock aquifers vary significantly.  Wells drilled only a few tens of feet from 
one another may have significantly different water production rates.  This is because 
water-producing fracture locations and orientations are difficult to identify and predict, 
and fractures intersected by one well may not be intersected by nearby wells. 

 
Recharge 
Fractured rock aquifers are often present in mountainous regions where precipitation is 
higher than in the lower elevation regions of the County.  As a result, recharge rates to 
fractured rock aquifers can be greater than in the lower elevation alluvial or sedimentary 
aquifers.  Additionally, due to the low storage capacity, recharge to fractured rock 
aquifers can cause relatively fast rises to the water table, which conversely can have 
relatively fast declines to the water table in years without significant recharge.  In some 
areas of the County with particularly low storage, the static groundwater levels have 
risen or declined in excess of 100 feet in particularly rainy seasons or dry seasons, 
respectively. 
 
Storage 
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Fractured rock aquifers typically have much less storage capacity than aquifers 
comprised of unconsolidated sediments.  As a result, pumping from wells completed in 
fractured rock typically produces a greater decline in water levels than a similar 
pumping rate for wells completed in sediments.  Additionally, because less water is 
typically stored in fractured rock, seasonal variations in precipitation and drought 
conditions result in greater variations in water levels than in similar conditions where 
aquifers comprise sediments.  Figure 4 shows a typical hydrograph from a well in 
fractured rock.  Storage in fractured rock within the County spans over several orders of 
magnitude from essentially zero and up to 1 percent of the total volume of the aquifer.  
The lowest storage values generally are located in steep sloped upland areas and the 
highest storage values are generally in valley areas. Typical specific yield values in San 
Diego County fractured rock are estimated to range from about 0.001% to 1%. 
 
In many cases, fractured rock aquifers are overlain by a layer of weathered bedrock 
(residuum) and/or a layer of alluvium.  The presence of residuum or alluvium may 
provide additional storage capacity if the water levels extend up into these layers.  
Water stored in these layers may drain into the fractured rock beneath them as water is 
pumped from the fractured rock.  The additional storage in these surficial units may 
significantly enhance the usability of groundwater resources in some areas relying on 
groundwater from fractured rock. 
 
Well Yield 
Wells in a fractured rock aquifer typically yield relatively low volumes of water.  In some 
instances wells may derive water from only one or a few water-bearing fractures.  As a 
result, the rate of water production is typically limited in fractured rock aquifers.  Many 
fractured rock wells have been drilled in the County to depths of over 1,000 feet.  In 
some cases, wells have not been able to produce enough water to meet the needs of a 
single-family residence.  In other cases, wells have intersected individual fractures or 
fracture zones and produce tens of gallons per minute.  Also, along some fault zones, 
wells have produced over 100 gallons per minute. 
 
1.9.2 Alluvial and Sedimentary Aquifers 
 
Alluvial and sedimentary aquifers, which includes desert basins, account for 
approximately 27% of the unincorporated area of the County.  These aquifers are 
typically found in river and stream valleys, around lagoons, near the coastline, in the 
intermountain valleys, and in deserts located in the extreme eastern portion of the 
County.  Sediments in these aquifers are comprised of mostly consolidated (defined as 
sedimentary rock) or unconsolidated (defined as alluvium or colluvium) gravel, sand, 
silt, and clay.  Most of these aquifers have relatively high hydraulic conductivity, 
porosity, and storage and in general would be considered good aquifers on the basis of 
their hydrogeologic characteristics.  It should be noted that some alluvial and 
sedimentary aquifers in the County have relatively thin saturated thickness and 
therefore limited storage.  Alluvial and sedimentary aquifers can be underlain by 
fractured rock aquifers, which potentially provide additional storage. In contrast to 
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aquifers found in river and stream valleys, desert basins often have large storage 
capacities and are typically characterized by extremely limited recharge. 
 
Recharge 
Surface water bodies within an alluvial or sedimentary aquifer may increase the 
recharge due to leakage from the water body into the subsurface.  Because alluvial 
basins generally occur in low-lying areas of a watershed, surface water runoff may 
accumulate in streams, lakes, or other surface depressions within alluvial basins and 
provide an additional recharge source to these basins.  For desert basins in the extreme 
eastern portion of the County, precipitation is typically only a few inches per year in the 
valley of the basins.  Precipitation rates in the surrounding mountainous areas are 
significantly higher and most recharge to these basins is derived from precipitation 
occurring at higher elevations and along the base of mountains in alluvial fans as well 
as stream courses.  Runoff and streamflow from the highlands typically run into the 
basins and recharges mostly along the margins of the basins. 
 
Storage 
Alluvial and sedimentary aquifers typically have significant storage capacity, which 
generally range from 1 to 30 percent of the total aquifer volume (Freeze and Cherry, 
1979). 
 
Well Yield 
Wells in an alluvial or sedimentary aquifer typically yield relatively high volumes of 
water.  Coarse-grained sediments such as sand or gravel typically produce higher 
volumes of water than finer-grained sediments such as silts or clays.  In coarse-grained 
sediments, well yields may be hundreds of gallons per minute (gpm) and limited by 
inefficiencies in the well itself rather than by limitations in the aquifers ability to produce 
water. 
 
1.10  Groundwater Quality 
 
1.10.1  General Principles 
 
Deterioration in water quality may result from changes in the chemical, biological, or 
physical quality of the water.  Changes in the physical quality of the water are usually 
related to well problems such as collapsed well screens resulting in the presence of 
sediment or rock particles in the pumped water.  Deterioration of water quality due to 
chemical or biological changes, usually result from conditions within the aquifer.  
Biological contamination in the form of bacteria, viruses, or protozoa associated with 
human or animal wastes typically results from a connection between the land surface or 
the near surface zone and the open portion of the well (Heath, 1991).  Chemical 
contamination can result from man-made activities (e.g., farming, septic systems, 
pesticide usage, landfills, or fuel storage tank leaks) or be naturally occurring (e.g., 
arsenic, iron, manganese, radon, or uranium). 
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1.10.2  Water Quality Regulations 
 
The United States Environmental Protection Agency (USEPA) has set primary and 
secondary drinking water standards known as maximum contaminant levels (MCLs) for 
many known contaminants that occur in groundwater.  The primary standards are 
legally enforceable to public water systems and protect public human health by limiting 
the levels of contamination of a particular constituent in drinking water.  Secondary 
standards are non-enforceable guidelines regulating contaminants that may cause 
aesthetic (such as taste, odor, or color) or cosmetic effects (such as skin or tooth 
discoloration) in drinking water (USEPA, 2003).  The California Department of Health 
Services (CDHS) has also set primary and secondary drinking water standards, which 
in some cases are more stringent than the national drinking water standards. New 
private drinking water wells in the County are required to receive a permit from the 
County Department of Environmental Health & Quality (DEHQ).  At a minimum, DEHQ 
requires testing for bacteria and nitrates by an owner or applicant of a private drinking 
water well to verify a potable water supply prior to County issuance of a building or 
septic system permit.  Community water systems, water companies, and water districts 
in the County are subject to local and/or state regulations, which have more 
comprehensive and stringent water quality requirements than for private water wells.  
 
1.10.3  Existing Conditions 
 
The most common contaminants in groundwater within San Diego County include 
nitrate, total dissolved solids, and bacteria.  In addition, elevated levels of naturally 
occurring radioactive elements have been detected in a number of areas of the County.  
There are other contaminants of potential concern, which may occur in localized areas 
including: herbicides, pesticides and other complex organics, petroleum products, 
MTBE, volatile organic compounds, and metals.  DEHQ compiled maps which depict 
areas of the County where nitrate and naturally-occurring radioactive elements are 
known to impact groundwater (Figures 5 and 6).  These maps are  regional scale and 
should only be used as a screening tool for potential impacts. 
 
Below, basic information is provided on common contaminants in San Diego County 
including potential source(s) of contamination, its MCL, and potential health effects.   
 
Nitrate 
Nitrate occurs naturally in soil and water.  Nitrate is an important constituent in fertilizers 
used for agricultural purposes and is present in human and animal wastes. Typical 
sources of elevated nitrates in groundwater are septic tanks, feed lots, or excess 
nitrates used in farming operations (Heath, 1991). 
 
The USEPA primary MCL for nitrate (measured as nitrogen) is 10 milligrams per liter 
(mg/L).  Infants, young livestock, and pets are extremely susceptible to potential health 
effects from drinking water with nitrates above the MCL and could become seriously ill.  
If untreated, the condition can be fatal. Symptoms include shortness of breath and blue-
baby syndrome (USEPA, 2003). 
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Total Dissolved Solids 
Total dissolved solids (TDS) refer to the total concentration of all minerals, salts, metals, 
cations or anions that are dissolved in water.  TDS is comprised of inorganic salts 
(principally calcium, magnesium, potassium, sodium, bicarbonate, carbonate, chloride 
and sulfate), and some small amounts of organic matter that are dissolved in water.  
Sources of TDS in groundwater originates naturally from the dissolution of rocks and 
minerals, and can also be from septic tanks, agricultural runoff, and storm water runoff.  
In deep desert basins like those found underlying Borrego Valley, groundwater in the 
deeper portions of the basin typically contains older water than the shallower zones.  
This older water may contain high concentrations of salt and other dissolved minerals 
making it unsuitable for human consumption.  Pumping shallow wells may draw deeper 
poor quality deep water into the wells. 
 
The USEPA secondary MCL for TDS is 500 mg/L.  An elevated TDS concentration is 
not a health hazard, however it can cause the water to have a salty or brackish taste, it 
can cause the water to be corrosive, and results in scale formation on pipes, pumps, 
water heaters, etc.  If groundwater has TDS above the MCL, there may also be elevated 
levels of ions that are above the primary or secondary MCLs, such as nitrates, arsenic, 
copper, lead, iron, etc.   
 
Bacteria 
Elevated bacteria in groundwater occur primarily from human and animal wastes. 
Sources of bacteriological contamination include septic tanks, natural soil/plant bacteria, 
feed lots, pastures, and other land areas where animal wastes are deposited.  Old wells 
with large openings including hand dug wells and wells with inadequate seals are most 
susceptible to bacteriological contamination from insects, rodents, or animals entering 
the well. The USEPA primary MCL Goal for total coliform bacteria in drinking water is 
non-detection.  For large public water systems no more than five percent of the water 
samples collected shall have detected total coliform.  Most coliform bacteria are not a 
health threat.  However, it is a useful indicator for the presence of specific harmful 
coliform strains and other potentially harmful bacteria (USEPA, 2003).  If other harmful 
bacteria are present, they may cause intestinal infections, dysentery, or other illnesses.    
 
Radioactive Elements 
Naturally-occurring radioactive elements are present to some extent in nearly all rocks 
and soil throughout the world and leach into groundwater from natural mineral deposits.  
Radioactivity in groundwater is not a new phenomenon, having been present in some 
form since the earth was formed.  Elevated levels of naturally-occurring radioactive 
elements including uranium have been detected in groundwater in various areas 
throughout San Diego County.  Several community water systems have had ongoing 
problems with radioactive elements and have relatively expensive treatment systems to 
reduce levels of various contaminants to levels below the MCL.   
 
The USEPA primary MCL for gross alpha particles (gross alpha is used as a primary 
screening tool for radioactive elements) is 15 picocuries per Liter (pCi/L).  The State of 
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California primary MCL for uranium is 20 pCi/L.  Potential health effects of various 
radioactive elements include an increased risk of various cancers and kidney toxicity 
(USEPA, 2003). 
 
1.11  Specific Groundwater Problem Areas 
 
1.11.1  Borrego Valley (Borrego Springs Groundwater Subbasin) 
 
The 98-square mile Borrego Springs Groundwater Subbasin is located in the northeast 
portion of the County and is a groundwater-dependent basin without an imported water 
supply. The Subbasin is in an overdraft condition, where recent historical groundwater 
demand has been in excess of 20,000 afy which far exceeds the sustainable yield of 
5,700 afy (Borrego Springs Groundwater Sustainability Agency, 2019).  Water levels 
have been declining for decades as a result of the overdraft condition.  An 
approximately 75 percent reduction in groundwater use is anticipated in order to bring 
the basin into sustainability.  To address the overdraft conditions, the basin is being 
regulated under the Sustainable Groundwater Management Act (SGMA), which is 
discussed in subsequent sections of these Guidelines. 
 
1.11.2  Large Quantity Groundwater Users in Fractured Rock 
 
Fractured rock aquifers that have limited groundwater recharge and large groundwater 
users, such as agricultural or other large operations, may experience groundwater 
shortages.  Ballena Valley, east of Ramona is an example of an area that has had very 
wide fluctuations in groundwater levels due largely to agricultural uses in the valley.  In 
the drought that occurred from 1998-2004, water levels in a well monitored by the 
County dropped over 300 feet (Figure 7).  Water levels rose and completely recovered 
in the well from the heavy rainfall that occurred in the 2004-2005 season and again 
dropped over 300 feet between a measurement taken in 2005 and the summer of 2006.   
Due to the fact that wells used for agricultural purposes are not metered or regulated for 
water quantity by the County, future localized groundwater problems caused by 
agricultural uses could occur in fractured rock aquifers and in areas with other aquifer 
types. 
 
Private residential users of groundwater in San Diego County on average are estimated 
to have a consumptive use of approximately 0.5 acre-feet of groundwater per year per 
residence.  However, there have been isolated reports through the years of single-
family homes that have used far greater quantities.   
 
Due to the low storage capacity of fractured rock aquifers, excessive use of 
groundwater in fractured rock by a single user can cause localized impacts to 
neighboring properties.  Impacts would be greatest after several years of sustained 
drought.  Due to the fact that private residential wells and wells used for agricultural 
purposes are not metered or regulated for water quantity, future localized problems 
could occur to users in fractured rock aquifers as well as other aquifer types. 
 



Guidelines for Determining Significance  13 
Groundwater Resources 

1.11.3  Steep Slope Areas 
 
As was discussed in the aquifer characteristics section above, fractured rock aquifers 
characteristics vary significantly. While the majority of wells drilled in fractured rock in 
the County have adequate well yield to meet the needs of a typical single-family home, 
there are wells with very low yields located sporadically throughout the County in 
fractured rock.  In general, wells drilled in steep slope areas above the valley floor are 
particularly prone to having lower well yield and there are examples throughout the 
County of very poor producing wells in steep slope areas.  This is largely due to storage 
values in the steep slope areas often being an order of magnitude lower than in valley 
areas and having a smaller tributary watershed than wells located in valley areas.  
 
1.11.4  Areas Not in Compliance or Subject to the Groundwater Ordinance 
 
Areas that were developed prior to the implementation of the Groundwater Ordinance 
may have been developed at densities higher than would be currently allowed.  Some 
examples of specific areas include communities in Julian (including Harrison Park), 
Morena Village, Guatay, Descanso, Pine Valley, and Old Barona Road.  Areas where 
projects are not subject to County regulations, such as the Barona golf course and 
casino, have been built in areas that do not have adequate groundwater resources for 
the developments that were built.  In all of these cases, groundwater shortages may 
occur because the groundwater demand in these areas may exceed the natural 
recharge of the aquifers, especially in drought years. 
 
1.11.5  Groundwater Quality Impacts 
 
As was discussed in the groundwater quality section above, the most common 
contaminants that occur in groundwater within the unincorporated portion of the County 
are nitrate, bacteria, and TDS.  Naturally-occurring radioactive elements have also been 
detected above their MCL in several areas of the County.  Each of these constituents if 
detected at elevated concentrations above their respective MCLs, can limit the 
availability of potable groundwater. 
 
Two specific examples of contamination of groundwater in the unincorporated portion of 
the County are outlined below.  In Julian and Pine Valley, several wells which were 
being used as community water supply wells were forced to be inactivated due to 
contamination from leaking underground storage tanks.  In parts of Valley Center, 
Rainbow, and Ramona, a combination of shallow groundwater and septic tank failures 
have led to nitrate contamination of groundwater.  In both circumstances, the 
contaminated groundwater has limited the availability of potable groundwater.  
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2.0 EXISTING REGULATIONS AND STANDARDS 
 
This section gives a generalized summary of Federal, State, and local regulations 
related to groundwater use. 
2.1 Federal Regulations and Standards 
 
San Diego County has a significant portion of lands under Federal jurisdiction.  These 
include military properties such as the Marine Corps Base Camp Pendleton and lands 
under the Bureau of Land Management.  Other lands outside of County jurisdiction 
include a number of Indian Reservations that fall under the jurisdiction of the Bureau of 
Indian Affairs (BIA).   
 
Overall direction regarding the use of groundwater for these lands lies within the 
USEPA and National Environmental Policy Act (NEPA) requirements.  In some 
instances, tribal governments have entered into agreements that allow for state 
regulatory involvement.  
 
The Campo-Cottonwood Sole Source Aquifer, which was designated by the USEPA as 
a sole-source aquifer (SSA), is subject to Federal Regulations for any project which is 
financially assisted by federal grants or federal loan guarantees.  These projects are 
evaluated to determine whether they have the potential to contaminate the SSA 
(USEPA, 2001).    
 
2.2 State Regulations and Standards 
 
California created a system of appropriating surface water rights through a permitting 
process in 1913, but groundwater has never had any statewide regulation.  Though the 
regulation of groundwater has been considered on several occasions since 1913, the 
California Legislature has repeatedly determined that groundwater management should 
remain a local responsibility (Sax, 2002).  The right to use groundwater in California has 
evolved through a series of court decisions dating back to the late 1800s.     
 
Groundwater rights are usufructuary, meaning the right is not one of absolute 
ownership, but of the opportunity of use on the overlying land.  This use must be 
“reasonable and beneficial”.  
 
In 1903, a court ruling established that for landowners overlying an aquifer, each 
property had a “correlative” or co-equal right to a “just and fair proportion” of the 
resource (CDWR, 2003).  These correlative rights only require that all property owners 
share equally in the resource until it is exhausted – irrespective of the consequences 
(WEF, 1998).  In general, each overlying landowner is entitled to make reasonable and 
beneficial use of groundwater with a priority equal to all other overlying users.  If excess 
water is available, this excess water can be appropriated and used on non-overlying 
lands on a first-in-time, first-in-right basis.  However, these appropriative rights are 
extinguished when overlying users make full use of available supplies.  When there is 
not sufficient water to meet the needs of the overlying owners, the courts have applied 
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the principle of “correlative rights” to apportion the water among the overlying 
landowners. 
 
When the consequences of over-pumping are severe, groundwater users can ask the 
court to “adjudicate”, or define, the rights that overlying users have to groundwater 
resources.  In January 2015, at the time of SGMA’s passage, 27 groundwater areas 
located mostly in Southern California, were treated as adjudicated by SGMA.  Since 
passage of SGMA, two areas submitted court decrees adjudicating water right (CDWR, 
2022).  The majority of the adjudications were undertaken in State Superior court and at 
least one in Federal Court.  In each case, the court appoints a Watermaster to oversee 
the court judgment.  Typically, the court judgment limits the amount of groundwater that 
can be extracted by all parties based on a court-determined safe yield of the basin.  The 
Santa Margarita Basin, which is partially in San Diego County, was adjudicated in 
Federal Court and requires that water users report the amount of surface and 
groundwater they use, but groundwater extraction is not restricted (CDWR, 2003). In 
April 2021, the Superior Court of California approved a Stipulated Judgment for the 
Borrego Springs Subbasin and appointed the Borrego Springs Watermaster as the 
entity responsible for carrying out the terms of the Judgment and complying with SGMA. 
 
California Environmental Quality Act (CEQA) [Public Resources Code 21000-21178; 
California Code of Regulations, Guidelines for Implementation of CEQA, Appendix G, Title 14, Chapter 3, 
§15000-15387https://opr.ca.gov/ceqa/guidelines/] 
Under the California Environmental Quality Act (CEQA), lead agencies are required to 
consider impacts to groundwater and water quality when considering discretionary 
actions.  As provided below, there are three questions related to groundwater resources 
listed in Appendix G of the State CEQA Guidelines. 
 

 Would the project violate any water quality standards or waste discharge 
requirements or otherwise substantially degrade groundwater quality? 
 

 Would the project  substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the project may impede 
sustainable groundwater management of the basin? 
 

 Would the project conflict with or obstruct implementation of a sustainable 
groundwater management plan?  

 
2.3 Local Regulations and Standards 
 
At least twenty-eight counties in California have adopted groundwater ordinances to 
manage groundwater resources.  The authority of counties to regulate groundwater was 
challenged in the case of Baldwin v. County of Tehama, 31.App.4th 166 (1994).  The 
Tehama County ordinance prohibited groundwater extraction unless the Board of 
Supervisors found that the withdrawal would not: 
 

1. Exceed the amount of replenishment; 
2. Result in saltwater intrusion; 
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3. Adversely affect rate of flow through the aquifer; 
4. Adversely affect the water table; or 
5. Result in an overdraft, based on preexisting and reasonably foreseeable 

beneficial uses on lands within the County overlying the aquifer.   
 
Landowners sued, claiming that the ordinance was preempted by state law.  The Court 
of Appeal ruled that the ordinance was within the “police power” of a county, and was 
not preempted.  That power is the grant of authority in the California Constitution to 
cities and counties, to enact and enforce within their limits all local, police, sanitary and 
other ordinances and regulations not in conflict with general laws.  (Cal. Constitution, 
Art. XI, Sec. 7.). 
 
2.4 Groundwater Management in California 
 
There are four basic methods of managing local groundwater resources in California, 
which include: 1) local water agencies, 2) local groundwater ordinances, 3) basins 
subject to the Sustainable Groundwater Management Act (SGMA) and 4) basin 
adjudication, in which a court determines allocation of groundwater resources (CDWR, 
2003).  Management is often instituted after local agencies or landowners recognize a 
specific groundwater problem.   
 
2.4.1 Local Water Agencies  
 
In the California Water Code there are several districts or local agencies with specific 
statutory provisions to manage surface water.  Many of these agencies have statutory 
authority to exercise some forms of groundwater management.  For example, a Water 
Replenishment District (Water Code Section 60000 et seq.) is authorized to establish 
groundwater replenishment programs and collect fees for that service, while a Water 
Conservation District (Water Code Section 75500 et seq.) can levy groundwater 
extraction fees (CDWR, 2003; CDWR, 2000).  Through special act of the Legislature, 
thirteen local agencies have been granted greater authority to manage groundwater.  
Most of these agencies, formed since 1980, have the authority to limit export and even 
control some in-basin extraction upon evidence of overdraft or the threat of overdraft.  
These agencies can also generally levy fees for groundwater management activities 
and for water supply replenishment.   
 
In 1992, legislation (AB 3030) was passed which greatly increased the number of local 
agencies authorized to develop a groundwater management plan and set forth a 
common framework for management by local agencies throughout California.  These 
agencies could possess the same authority as a water replenishment district to “fix and 
collect fees and assessments for groundwater management” (Water Code Section 
10754), provided they receive a majority of votes in favor of the proposal in a local 
election (Water Code Section 10754.3) (CDWR, 2003). 
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2.4.2 Local Groundwater Ordinances 
 
As discussed previously, groundwater in California may also be managed through the 
use of groundwater ordinances.   In the late 1970s, Groundwater Policy I-77 was 
adopted by the County of San Diego Board of Supervisors, which was replaced by the 
San Diego County Groundwater Ordinance in 1991.     
 
San Diego County Groundwater Ordinance.  The County of San Diego currently 
manages anticipated future groundwater demand through the County Groundwater 
Ordinance.  This Ordinance does not limit the number of wells nor the amount of 
groundwater extraction of existing landowners.  However, the Ordinance does identify 
specific measures to mitigate potential groundwater impacts of projects requiring 
specified discretionary permits.  Existing land uses are not subject to the Ordinance 
unless a listed discretionary permit is required.  Additionally, Major Use Permits or Major 
Use Permit Modifications which involve construction of agricultural and ranch support 
facilities or those involving new or expanded agricultural land uses are among the 
exemptions from the Ordinance.  However, the agricultural exemption does not 
supersede or limit the application of any law or regulation including CEQA.     
 
The Groundwater Ordinance separates the County into three areas of regulations, 
Borrego Valley, Groundwater Impacted Basins, and All Other Projects.   
 
Section 67.720 (Borrego Valley) imposes requirements on projects  that propose to use 
groundwater.  The Groundwater Ordinance requires that the application be 
accompanied by proof of sufficient water rights (i.e., Baseline Pumping Allocation) for 
the project. 
 
Section 67.721 (Groundwater Impacted Basins) regulates identified areas within the 
County that have restricted groundwater resources.  Proposed projects in groundwater 
impacted basins that are subject to the Groundwater Ordinance would require a basin-
wide groundwater investigation and pumping tests for each lot included within the 
project.  However the Board of Supervisors has formally adopted no such areas and 
therefore the requirements of this section of the Ordinance do not currently apply to any 
areas in the County.   
 
Section 67.722 (All Other Projects) regulates all areas within the County outside 
Borrego Valley and any future groundwater impacted basins.  Specifically, single-family 
subdivision proiects are required to conform to certain minimum parcel sizes.  For other 
discretionary permit applications, the following findings must be made: 1) For projects 
using greater than 20 acre-feet per year or 20,000 gallons per day, that groundwater 
resources are adequate to meet the groundwater demands both of the project and the 
groundwater basin if the basin were developed to the maximum density and intensity 
permitted by the General Plan, and 2) for all other projects, that groundwater resources 
are adequate to meet the groundwater demands of the project.  
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In the case of certain subdivisions and Specific Plans, well testing is required for 
approximately 10% of residential lots proposed (at least one well test and up to five well 
tests).  Residential well tests must meet or exceed the following four requirements:   
 
 (1) Well production during the residential well test must be maintained at a rate of no 
less than three gallons per minute;  
 
(2) The well test must be conducted for at least 24 hours, unless after eight hours of 
pumping, the measured specific capacity is equal to or greater than 0.5 gallons per 
minute per foot of drawdown, at which time pumping can be terminated;  
 
(3) The analysis of the Residential Well Test must indicate that no residual drawdown is 
projected (taking into account minor inaccuracies inherent in collecting and analyzing 
well test data); and  
 
(4) The analysis of the Residential Well Test must also indicate that the amount of 
drawdown predicted to occur in the well after five years of continual pumping at the rate 
of projected water demand, will not interfere with the continued production of sufficient 
water to meet the needs of the anticipated residential use(s). 
 
If any well tested does not meet the above four requirements, the County may require 
additional well tests be conducted beyond the initial requirement of one to five well 
tests. 
 
2.4.3 Sustainable Groundwater Management Act (SGMA) 
 
Of the 33 basins or subbasins in San Diego County identified in Bulletin 118, three have 
been designated by CDWR as either medium- or high-priority and subject to 
management in accordance with SGMA (CDWR, 2020). Those basins include San Luis 
Rey Valley (Upper San Luis Rey Valley Subbasin), San Pasqual Valley, and Borrego 
Valley (Borrego Springs Subbasin). Each of these basins have adopted Sustainability 
Plans and are being sustainably managed under SGMA.  In addition to the Guidelines 
for Determining Significance discussed in Section 4.0, proposed groundwater extraction 
in a SGMA-mandated basin must not be inconsistent with any sustainable groundwater 
management program established in any applicable Sustainability Plan adopted by that 
GSA.  Since a GSA may exercise any of the powers described in SGMA to provide the 
maximum degree of local control and flexibility to achieve sustainability goals, the 
implementing rules and regulations for each Sustainability Plan for every groundwater 
basin are different. 
 
2.4.4 Adjudicated Basins 
 
In several groundwater basins in California, landowners and other parties have turned 
to the courts to allocate quantities of groundwater that can be extracted by each user.  
The process of adjudication of a basin can be costly and take several years to 
complete.  Typically, the court will determine a safe yield for the basin and divide this 



Guidelines for Determining Significance  19 
Groundwater Resources 

safe yield amongst the users in the basin.  The determination and allocation of the safe 
yield means that for basins experiencing overdraft conditions, overall water use in the 
basin will be restricted.  The court typically appoints a Watermaster to oversee the court 
judgment. There are two adjudicated basins/ subbasins in San Diego County. 
 
In April 2021, the Superior Court of California approved a Stipulated Judgment for the 
Borrego Springs Subbasin. Water rights in the basin are comprehensively adjudicated 
and governed by the five member Borrego Springs Watermaster Board 
(https://borregospringswatermaster.com/). The Borrego Springs Watermaster is 
responsible for managing groundwater resources and implementing SGMA in the 
Borrego Springs Subbasin. 
 
Since 1989, the Santa Margarita River Watershed Watermaster has been responsible 
for administering and enforcing the provisions of the 1966 Modified Final Judgment for 
the Santa Margarita Valley Basin and surrounding watershed. Although located within 
San Diego County, the Santa Margarita Valley Basin is entirely situated on Marine 
Corps Base Camp Pendleton. 
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3.0 TYPICAL ADVERSE EFFECTS 
3.1 Groundwater Overdraft 
 
Groundwater overdraft has been defined as the condition of a groundwater basin or 
sub-basin in which the amount of water withdrawn by pumping exceeds the amount of 
water that recharges the basin over a period of years, during which the water supply 
conditions approximate average conditions (CDWR, 1998).  It is important to note that 
groundwater can also be removed from a basin by other means than just pumping, such 
as groundwater discharge to wetlands or streams.  If the amount of groundwater that is 
removed from the basin exceeds the amount that is replenished, additional groundwater 
extracted from the basin would be derived from storage in the basin.  Observed long-
term (through wet and dry cycles) declines in water levels are indicative of overdraft 
conditions.  While overdraft conditions in a particular basin may not pose an immediate 
threat to the supply of water, the condition is not sustainable and will inevitably result in 
adverse effects.  Overdraft conditions may result from over-development of a basin, or 
from a single high demand user in a basin with limited water resources, and can be 
exacerbated by a sustained drought condition. 
 
Adverse effects of overdraft may include: the dewatering of wells necessitating 
deepening or drilling of new wells; degradation of water quality; increased pumping 
costs; and lower well production rates.  
 
3.2 Low Well Yield 
 
The ability of a well to produce water is a separate issue from whether adequate 
groundwater resources are available specific to a particular property.  In an overdraft 
situation such as in Borrego Valley, there is a relatively large amount of groundwater in 
storage and wells are capable of extracting more groundwater than the recharge going 
into the aquifer.  While well yields in Borrego Valley may be adequate, this doesn’t 
address the continual decline of groundwater in storage which is occurring and is not 
sustainable over the long-term.  Conversely, in some areas of the County, wells may not 
be able to produce an adequate volume of water to supply the needs of the project, 
even though adequate groundwater resources are present in storage.  In areas that 
derive groundwater from fractured bedrock, wells that do not penetrate enough water-
bearing fractures may produce minimal amounts of water.  In alluvial basins, if an 
individual well penetrates lower permeability materials such as silt or clay and does not 
encounter higher permeability materials such as sand or gravels, this may result in 
limited productivity of a well, even though the storage capacity of the basin may be 
large.   
 
3.3 Well Interference 
 
When a well is pumped, groundwater elevations in both the well and the aquifer decline.  
This is referred to as drawdown.  This drawdown forms a cone of depression in the 
aquifer in the vicinity of the pumping well.  When two or more pumping wells are spaced 
relatively close together, pumping of one of the wells may cause drawdown to occur in 
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the other wells.  The drawdown in pumping wells caused by withdrawals from other 
pumping wells is referred to as well interference (Heath, 1991).  Well interference 
reduces the well yield in affected wells by reducing the available drawdown in the well.   
 
The magnitude of well interference is dependent on the spacing of the wells, pumping 
rate, properties of the aquifer, and the duration over which pumping has occurred.  As 
such, prediction of well interference must be considered on a well-by-well basis.     
 
3.4 Poor Groundwater Quality 
 
Deterioration in water quality can result from a variety of natural and anthropogenic 
sources which cause changes in the chemical, biological, or physical quality of the 
water.  When contaminants exceed their respective primary MCLs, the water is non-
potable and should not be used for human consumption unless the water is treated prior 
to use.  
 
As was discussed in the groundwater quality section above (Section 1.10), the most 
common contaminants in groundwater within San Diego County include nitrate, TDS, 
and bacteria.  Typical adverse effects of poor groundwater quality can include: an 
undrinkable water supply, potential risks to human or animal health from ingesting 
contaminated water, and aesthetic impacts such as a brackish or salty taste. 
 
3.5 Limitation of Recharge Due to Hardscape 
 
A decrease in the amount of water that infiltrates into the ground may occur as a result 
of the construction of impermeable structures or materials (such as parking lots, 
stormwater systems, roads, or buildings).  While the effect of a single project on 
recharge to a basin or watershed may not be significant, the cumulative effects of 
development can result in a decrease in groundwater recharge.  
 
For typical projects within the unincorporated area of the County, the hardscaping 
associated with the projects is unlikely to have a significant impact on groundwater 
recharge unless a significant portion of the rainfall within the watershed is diverted 
outside of the watershed due to engineered structures or conveyance systems 
proposed as part of the projects.  Most projects located within groundwater dependent 
areas of the County are rural and do not have stormwater systems. Impacts are most 
likely to occur in urbanized areas, which do not rely upon groundwater as their primary 
water source.  
 
As an example, driveways, rooftops, and roads will not significantly decrease the 
amount of recharge to the groundwater system unless the water is diverted into a 
stormwater system and removed from the basin.  Water running off of these hardscapes 
will flow into low-lying areas where it will either infiltrate, run off, or evaporate.  The 
presence of the hardscape may even increase recharge by concentrating runoff into 
smaller localized areas.  Due to the physics of water flow through unsaturated soil, 
concentrating recharge in fewer smaller areas would likely increase recharge.  This is 
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because the soil moisture capacity is satisfied much more quickly, and any subsequent 
infiltration over and above evapotranspirative demand goes to groundwater recharge. 
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4.0 GUIDELINES FOR DETERMINING SIGNIFICANCE 
 
This section provides guidance for evaluating adverse environmental effects a project 
may have on groundwater resources.  These Guidelines are based on the State CEQA 
Guidelines, and address groundwater quantity and groundwater quality. The primary 
goal of these guidelines is to establish measurable standards for determining when an 
impact will be considered significant pursuant to CEQA.  For each potential impact to 
groundwater, levels of significance are defined.   
 
Sustainable Yield 
The guidelines below were designed to work together to provide a tiered evaluation of 
groundwater resources, which ultimately determine the sustainable yield for a given 
project.  The final estimated sustainable yield for a project or basin takes into 
consideration water quantity, quality, and potential impacts to biological resources 
(groundwater-dependent habitat).  It should be noted that the groundwater dependent 
habitat guideline, while it is used in evaluation of sustainable yield, is a biological issue 
and was established in a separate County document, Guidelines for Determining 
Significance – Biological Resources.  A water balance analysis provides a first level 
evaluation of determining sustainable yield.  Potential further constraints to sustainable 
yield come by combining the findings of the water balance analysis, assessment of well 
interference and assessment of drawdown at groundwater-dependent habitat.  
Additional potential constraints are determined through well testing (low well yield 
guideline) to evaluate whether each well tested indicates that it will be capable of 
providing an adequate quantity of groundwater for the intended residential use(s).  
Water quality, a critical component in determining sustainable yield for a given project, 
is addressed in the poor groundwater quality guideline.  If analytical results from 
groundwater samples collected indicate any constituents tested exceed its primary MCL 
(and the water is intended for potable use without any ability to treat the contaminated 
water to safe drinking water standards below the primary MCL), the project would 
effectively have no potable water for use.  Lastly, additional guidance is provided in the 
groundwater overdraft conditions guideline for projects located in basins with overdraft 
conditions. 
 
An affirmative response to or confirmation of any one of the following Guidelines 
will generally be considered a significant impact to groundwater resources as a 
result of project implementation, in the absence of scientific evidence to the 
contrary:  
4.1 SGMA Basins (if applicable) 
 
Applicants for projects using groundwater resources in a basin subject to the 
Sustainable Groundwater Management Act (SGMA) with an adopted Groundwater 
Sustainability Plan are required to confirm the Project will not substantially 
decrease groundwater supplies or interfere substantially with groundwater 
recharge such that the project may impede sustainable groundwater management 
of the basin; or conflict with or obstruct implementation of a Sustainable 
Groundwater Management Plan. Proposed projects that cannot meet this 
guideline will be considered to have a significant impact.    
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A typical Sustainability Plan includes a groundwater technical analysis that has an 
estimate of sustainable yield and a framework for how groundwater is to be sustainably 
managed.  Since each GSA has authority to adopt rules, regulations, ordinances, and 
resolutions to implement the Sustainability Plan for a basin, the implementing rules and 
requirements are different for each basin.  Therefore, the Sustainability Plan results, 
findings, and implementing tools should be reviewed and compared to the project’s 
proposed groundwater use and conclude whether the project will impede sustainable 
groundwater management of the basin or conflict with or obstruct implementation of the 
GSP. 
4.2 50% Reduction of Groundwater in Storage (Water Balance Analysis)  

 
For proposed projects in fractured rock basins, a soil moisture balance, or 
equivalent analysis, conducted using a minimum of 30 years of precipitation data, 
including drought periods, concludes that at any time groundwater in storage is 
reduced to a level of 50% or less as a result of groundwater extraction. 
 
Since 1991, with the adoption of the Groundwater Ordinance and associated DPLU 
policy “County Standards for Site Specific Hydrogeologic Investigations,” projects in 
fractured rock basins have been required to meet this 50% criterion.  The 50% criterion 
was established to address the unique characteristics of the County fractured rock 
aquifers which are characterized by limited storage capacity and very limited 
groundwater recharge during droughts and excess recharge during wet periods.  These 
unique characteristics typically cause large fluctuations of groundwater levels over the 
short-term which are generally not observed in aquifers with large storage capacity. 
 
Site specific investigations perform a water balance analysis which involves the 
following: 
 

1. Calculate groundwater recharge on a yearly basis over a minimum 30 year time 
period, typically the past 30-year period of record.  Because drought conditions 
cannot be accurately predicted, the utilization of 30 years of historical 
precipitation data ensures that a reasonably foreseeable drought condition will be 
evaluated.  Additionally, the National Weather Service typically uses a 30-year 
time frame for determining average rainfall; 

2. Compare yearly recharge with proposed extraction for each of those years and 
calculate the depletion of storage during those years when extraction exceeds 
recharge; 

3. Track cumulative depletion of storage during successive years of storage 
depletion; and 

4. Determine if extraction is in excess of sustained yield if the cumulative depletion 
of storage exceeds the 50% capacity of the given basin. 

 
Such an analysis incorporates the reality of climate variability and provides assurance 
that groundwater use, even during periods of limited recharge during extended drought 
periods, does not produce a significant impact to groundwater users dependent on 



Guidelines for Determining Significance  25 
Groundwater Resources 

groundwater.  During drought years, recharge may be negligible, and water extracted 
from the aquifer may be derived solely from storage.  The available storage in the 
aquifer must be large enough to supply water throughout the duration of the drought. To 
assure sustainable groundwater use through drought conditions, the resulting 
sustainable yield for a basin as calculated from the water balance analysis is a fraction 
of average annual groundwater recharge. 
 
Since groundwater is the sole source of water in many of these areas, it is essential to 
be conservative with respect to available water resources.  To illustrate the conservative 
nature of this criterion, Figure 8 depicts a graph of groundwater in storage over time for 
a typical aquifer in fractured rock, which indicates groundwater in storage falling to 50% 
once in a 30 year period.  This is considered to be a significant impact.  The 
groundwater recharge and storage data was obtained from Lee Valley, a fractured rock 
aquifer located east of Jamul.  Groundwater recharge was calculated on a yearly basis 
using the computer program Recharg2 (Huntley, 1990).  While groundwater in storage 
dropped to 50% in storage once during the entire 30 year period, at all other times, 
groundwater in storage is modeled as being above 50% and in 15 of the 30 years 
groundwater in storage is shown to recharge to 100% of capacity.  Average 
groundwater in storage was estimated to be approximately 92% of full capacity through 
the 30 year period, which indicates that annual groundwater recharge on average far 
exceeds annual demand, and extraction is only a fraction of average annual recharge.  
This graph is typical of an aquifer in fractured rock.  
 
Most projects will need to include the entire groundwater basin depending on the 
specifics of the proposed project.  They will need to consider basin-wide recharge and 
groundwater use at maximum buildout of the basin.  This approach considers 
cumulative impacts on the entire basin.  On a case-by-case basis, it may be determined 
that a very small project needs only to consider the project site and whether recharge 
on the project site is sufficient to provide for the expected water use associated with the 
proposed project.  However, consideration must be given to basins where large 
groundwater users are known to exist, such as existing agricultural operations that are 
not subject to the Groundwater Ordinance or CEQA.  Special consideration must also 
be given to basins that have been developed at densities greater than would be allowed 
by the Groundwater Ordinance. 
 
4.3 Groundwater Overdraft Conditions 
 
4.3.1 Overdraft Conditions in Fractured Rock Basins 
 
For fractured rock basins that have been demonstrated to be in an overdraft 
condition, any additional groundwater use will be considered a significant impact. 
 
Due to the limited storage capacity of fractured rock basins, the use of additional water 
without mitigation could have a significant impact on the groundwater resources of the 
basin. 
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4.3.2 Overdraft Conditions in Alluvial and Sedimentary Basins 
 
Currently, Borrego Springs Subbasin in Borrego Valley is the only alluvial or 
sedimentary basin in the County with a documented overdraft condition.   
 
Applicants for projects using groundwater resources in the Borrego Springs 
Subbasin are required to obtain the necessary water rights (i.e., Baseline 
Pumping Allocations) prior to extracting groundwater.  Prior to approval of a 
Project, the Applicant shall demonstrate to the satisfaction of the Director the 
ability to obtain necessary BPA.  

 
 

If groundwater overdraft conditions develop in other alluvial or sedimentary basins, 
policies will be developed which will likely require mitigation to address potentially 
significant cumulative impacts. 
 
4.4 Well Interference 

 
4.4.1 Well Interference for Wells in Fractured Rock Basins 
 
Impacts on well production, on and off property, may result from a proposed project’s 
groundwater production.  The impact to well production may be considered significant if 
the resultant drawdown at other wells prevents those wells from meeting their land use 
objectives.  In the case of residential wells, the County Groundwater Ordinance has a 
well performance criterion of 3 gallons per minute of groundwater production.  A 
proposed project’s groundwater production would be considered to be a significant 
impact if it would result in decreasing other residential wells performance from above 
this criterion to below it.  Because it will be difficult to assess whether this impact will 
occur, particularly in offsite wells, the following screening criteria to define significant 
impact to well production has been developed. 
 
As an initial screening tool, offsite well interference will be considered a 
significant impact if after a five year projection of drawdown, the results indicate 
a decrease in water level of 20 feet or more in the offsite wells.  If site-specific 
data indicates water bearing fractures exist which substantiate an interval of 
more than 400 feet between the static water level in each offsite well and the 
deepest major water bearing fracture in the well(s), a decrease in saturated 
thickness of 5% or more in the offsite wells would be considered a significant 
impact.   
 
Offsite  
Well interference reduces the well yield in affected wells by reducing the available 
drawdown in the well.  The magnitude of well interference is dependent on the number 
and spacing of the wells, pumping rate, properties of the aquifer, and the duration over 
which pumping has occurred.  If multiple wells will be utilized on the proposed project 
site, the cumulative effect of these wells must be considered when evaluating offsite 
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well interference.  This significance guideline is based on a 5 year projection of 
drawdown using standard hydrologic methods which takes into account the rate of 
projected demand for the proposed project.  This conservatively assumes that no 
recharge occurs within the 5 year period, which would be similar to a worst-case 
drought scenario where little or no recharge would occur for five years.   
 
For fractured rock wells, seasonal variations in static water levels are larger than in 
alluvial wells due to the lower storage capacity of fractured rock.  Seasonal variations in 
static water levels in these wells are typically several feet to tens of feet (Figure 4).   
Additionally, due to the lower storage capacity and the lower production rates of 
fractured rock wells, these wells are typically drilled deeper than wells in alluvial 
aquifers.  Fractured rock wells in the County of San Diego are often drilled to several 
hundred feet and many are in excess of 1,000 feet.   
 
While seasonal variations in static water levels are typically several tens of feet, it 
should be understood that this significance guideline only takes into account what the 
proposed project’s impact will be on offsite wells.  Because of the lower storage 
capacity of fractured aquifers relative to alluvial ones, as an initial screening tool, well 
interference will be considered significant if it results in a decrease of 20 feet or more in 
the offsite wells.  For a fractured rock well that has 400 feet of saturated thickness, the 
20-foot level of significance will limit loss of available drawdown to approximately 5% 
and ensure that excessive drawdown in areas between the wells will not occur.  If offsite 
wells in a given area have data to indicate major water bearing fractures which would 
substantiate greater than 400 feet of saturated thickness, the level of significance would 
be 5% or more of the total saturated thickness.  For example, if offsite wells are shown 
to have an interval of 800 feet between static water level and the deepest major water 
bearing fracture, then the level of significance would be a decrease in water levels of 40 
feet or more. 
 
Onsite  
For most residential projects, onsite well interference is less than significant when the 
wells are adequately spaced on lot sizes in conformance with the Groundwater 
Ordinance.  For residential projects proposing to cluster its wells or lots and wells are 
not adequately spaced, analysis of onsite well interference may be required to ensure 
that well production on new lots being proposed will not be adversely affected by other 
proposed wells on onsite lots.  As an example, a proposed project may be constrained 
by steep slopes or other constraints which forces house pads and wells to be placed in 
close proximity of one another.  Another example would be using Lot Area Averaging as 
part of a project which could potentially reduce some lot sizes to be 33% smaller than 
the minimum lot sizes stated within the Groundwater Ordinance.  The thresholds for 
determining significance to onsite wells is identical to the criterion for offsite interference 
as explained above.  
 
For non-residential projects not proposing subdivision of land where there would be 
multiple property owners with individual wells, onsite well interference does not need to 
be analyzed.  Since all wells would be owned by the same property owner, onsite 
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impacts would be limited only to the property owner’s wells and not to other property 
owners. 
 
4.4.2 Well Interference for Wells in Alluvial or Sedimentary Basins 
 
As an initial screening tool, offsite well interference will be considered a 
significant impact if after a five year projection of drawdown, the results indicate 
a decrease in water level of 5 feet or more in the offsite wells.  If site-specific data 
indicates alluvium or sedimentary rocks exist which substantiate a saturated 
thickness greater than 100 feet in offsite wells, a decrease in saturated thickness 
of 5% or more in the offsite wells would be considered a significant impact.  
 
Offsite 
In addition to the assumptions described above relating to fractured rock basins, this 
guideline for alluvial or sedimentary basins assumes that the aquifer is unconfined.  The 
majority of alluvial and sedimentary basins in the County are unconfined, however in the 
rare instance that a project is overlying a confined aquifer, a different set of guidelines 
will need to be used to determine significance.      
 
Static water levels in wells vary seasonally.  For typical wells in an unconfined aquifer 
with alluvial sediments, the yearly variations may be a few feet per year.  Therefore, well 
interference effects that would result in a similar drawdown are not considered 
significant.  Additionally, the amount of water that can be produced from a well is 
dependent on the depth of water that is present above the pump.  Therefore it is 
advantageous to place the pump as deep as is reasonable in a well.  The depth to 
which pumps are placed below the static water level varies from well to well, but in 
general, pumps are usually placed at a depth of greater than 100 feet below the water 
table in alluvial or sedimentary basins.   
 
While seasonal variation in static water levels is typically a few feet per year, it should 
be understood that this significance guideline only takes into account what the proposed 
project’s impact will be on offsite wells.  When a well is pumped, the water table is 
drawn down in the vicinity of the well in the shape of a cone.  This drawdown cone can 
be represented mathematically by a fundamental hydrogeologic equation known as the 
Theis equation.  Based on the typical shape of drawdown cones, a well interference 
effect of 5 feet or more in an offsite well would be significant because the offsite well 
would be considerably within the radius of influence of the pumping well.  Pumping from 
both the onsite and offsite well simultaneously would produce drawdown of much 
greater than 5 feet in the area between the wells.  Additionally, for a typical offsite well 
with the pump placed 100 feet below the static water level, an interference of greater 
than 5% would result in an increase in the drawdown of the well in excess of 5%.  If 
offsite wells in a given area have data to indicate alluvium or sedimentary rocks which 
would substantiate greater than 100 feet of saturated thickness, the level of significance 
would be 5% or more of the total saturated thickness.  For example, if offsite wells are 
shown to have alluvium which substantiates a saturated thickness of 200 feet, then the 
level of significance would be a decrease in water levels of 10 feet or more. 
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Onsite  
The thresholds for determining significance to onsite wells is identical to the criterion for 
offsite interference as explained above.  For most residential projects, onsite well 
interference is less than significant when the wells are adequately spaced on lot sizes in 
conformance with the Groundwater Ordinance.  Analysis of onsite well interference may 
be required to ensure that well production on new lots being proposed will not be 
adversely affected by other proposed wells on onsite lots.  The rationale is explained in 
the Onsite discussion under Section 4.3.1.        
 
4.5 Low Well Yield 
 
4.5.1 Three Gallons per Minute Guideline 
 
Proposed projects requiring groundwater resources for uses associated with 
single-family residences require well production during the well test to be no less 
than 3 gallons per minute (gpm) for each well tested.  Proposed projects that 
cannot meet this requirement will be considered to have a significant impact. 
 
Well yield and storage infrastructure must be capable of providing the water demand 
(including fire suppression) for the project.  For single-family residences, well yields of 
less than 3 gpm are considered significant.  Typical single-family residences use 
approximately 0.5 acre-feet of water per year.  This converts to approximately 0.3 gpm if 
pumping occurred 24 hours per day, every day of the year.  Because residential water 
demands fluctuate significantly during the day, a pumping rate of 0.3 gpm would not 
meet the peak water demands of a residential home.  The required well yield has been 
set at a factor of 10 times higher than the average 0.3 gpm rate to meet the peak 
demands for a typical home resulting in the 3 gpm significance level for well yield.  That 
is why the County of San Diego Groundwater Ordinance requires this 3 gpm guideline.  
 
For discretionary permit projects involving single-family residences, well testing is 
required on approximately 10% of the lots (a minimum of one well test and up to a 
maximum of five well tests) to ensure that the 3 gpm minimum requirement can be 
obtained at these locations.  If any well tested does not meet the above guidelines, the 
County may require additional well tests to be conducted beyond the initial requirement 
of approximately 10% of the lots.  The lots where testing is required are chosen, in part, 
based on areas of the project site where the County Groundwater Geologist determines 
that wells are least likely to produce the required 3 gpm pumping rate.  The 3 gpm 
requirement in the Groundwater Ordinance exceeds the 1 gpm pumping rate required to 
obtain a building permit in the County.  If 10% of the lots are required to obtain 3 gpm 
wells, the remaining lots should be able to obtain 1 gpm so lots are not created that 
would not be able to meet the minimum requirements necessary to build on the 
property.   
 
The County does not and can not guarantee future well yields for any wells.  The testing 
above only projects the likelihood of adequate yielding wells.  It is possible that even 
with the testing of 10% of the lots that low yielding wells could still be encountered. 
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4.5.2 Residual Drawdown Guideline 
 
Where analysis of a residential well test indicates that greater than 0.5 feet of 
residual drawdown is projected, the project will be considered to have a 
significant impact.   
 
Residual drawdown is the difference between the initial (static) water levels before a 
well test is conducted and the water level after recovery.  A consequential amount, 
which has been set as 0.5 feet or greater of projected residual drawdown, would 
indicate an aquifer of limited extent and the long-term well yield may be lower than what 
is indicated in a well test.  In reality, any amount of residual drawdown would be 
considered significant, but due to the potential for minor inaccuracies inherent in 
collecting the well test data, 0.5 feet was selected rather than zero feet which takes into 
account potential minor inaccuracies. 
 
4.5.3 Five-Year Projection of Drawdown Guideline 
 
The analysis of the residential well test must indicate that the amount of 
drawdown predicted to occur in the well after five years of continual pumping at 
the rate of projected water demand (a) will not interfere with the continued 
production of sufficient water to meet the needs of the anticipated residential 
use(s), and (b) must be less than the saturated depth of water above the pump 
intake or 100 feet, whichever is less.  (The pump intake is assumed to be 50 feet 
above the bottom of the well).  Proposed projects that cannot meet this guideline 
will be considered to have a significant impact.    
 
This significance guideline is based on a 5 year projection of drawdown using standard 
hydrologic methods which takes into account the rate of projected demand for the 
proposed well.  This conservatively assumes that no recharge occurs within the 5 year 
period, which would be similar to a worst-case drought scenario where little or no 
recharge would occur for five years.   As an initial screening standard, after five years of 
continual pumping at the rate of projected water demand, predicted drawdown must be 
less than the saturated depth of water above the pump intake or 100 feet, whichever is 
less.   (The pump intake is assumed to be 50 feet above the bottom of the well.)  
 
To set the threshold for predicted drawdown after five years of continual pumping, an 
analysis was performed of 25 well tests that were turned into the County from 
residential discretionary projects over the past few years.  As part of the analysis, the 
amount of drawdown of a given well test was plotted on the x-axis of a scatter plot and 
the predicted amount of drawdown after 5 years of continual pumping on the y-axis 
(Figure 9).  In general, a well that has drawdown of 400 to 500 feet or more during a 24 
hour well test may struggle to meet the needs of a single-family residence, especially in 
cases where wells have water bearing fractures spanning an interval of 500 feet or less.  
Based on the available data set, drawdown estimates after five-years of continual 
pumping at 0.3 gpm (0.5 af/y) indicate that wells that had a drawdown of 400 feet or 
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more during the initial well test generally had approximately 100 feet or more of 
predicted long term drawdown).  Since the assumptions that are used in the projected 
drawdown analysis are sometimes prone to error in fractured rock aquifers and do not 
take into consideration well inefficiency, the threshold has been conservatively set at 
100 feet.     
 
4.6 Poor Groundwater Quality 
 
Groundwater resources for proposed projects requiring a potable water source 
must not exceed the Primary State or Federal Maximum Contaminant Levels 
(MCLs) for applicable contaminants.  Proposed projects that cannot demonstrate 
compliance with applicable MCLs will be considered to have a significant impact. 
In general, projects will be required to sample water supply wells for nitrate, 
bacteria (fecal and total coliform), and radioactive elements.  Projects may be 
required to sample other contaminants of potential concern depending on the 
geographical location within the County. 
 
While the majority of this document addresses groundwater quantity, it is imperative that 
the water be potable.  If groundwater in an area is not potable, then any discussion of 
available groundwater resources is moot.  Any groundwater that has contaminants that 
exceed the Federal or State primary MCLs is not potable.  Therefore, any project 
dependent on this contaminated groundwater does not have a viable source of water.  
 
At a minimum, all wells must be sampled for nitrate (as nitrogen) and bacteria, and it is 
recommended that wells also be sampled for TDS.  All wells installed in areas 
potentially impacted by naturally occurring radioactive elements (Figure 5) must at a 
minimum be sampled for gross alpha particles and uranium.  Since the County cannot 
possibly know all of the areas where water quality impacts from radioactive elements 
may occur, it is recommended that gross alpha be included in the suite of analyses as a 
screening tool for at least some of the wells for all projects.  
 
Additionally, there are areas of the County with natural or anthropogenic contaminants 
from leaking underground fuel tanks, hazardous waste sites, certain geological 
formations, etc., in which new wells or existing wells must be sampled for other 
applicable contaminants if the water is to be used for potable use.  For water companies 
and community water systems regulated by the County or State, sampling and analyses 
requirements are generally more stringent.  If any regulated compound detected in 
groundwater exceeds Federal or State primary MCLs, the impact will be considered 
significant and the groundwater resource would not be considered potable.   
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5.0 STANDARD MITIGATION AND DESIGN CONSIDERATIONS 
 
Standard mitigation measures for impacts to groundwater resources are dependent on 
the type of project being proposed and whether the project will have any associated on-
going conditions.   
 
5.1 Projects without On-Going Conditions 
 
For projects that do not have on-going conditions or requirements, such as Tentative 
Maps and Tentative Parcel Maps, mitigation measures may have to be substituted by 
project design considerations to modify the project.  Design modifications could include 
reducing the lot density for the project or modifying the location and/or number of wells 
to be utilized.  
 
5.2 Projects with On-Going Conditions 
 
For projects having on-going conditions or requirements, such as Major Use Permits, a 
mitigation-monitoring plan may be required.  The plan could include such items as 
monitoring water levels and demand and limiting flow or setting water level thresholds.  
Additionally, submittal to the County of an annual or semiannual groundwater 
monitoring report could be required.  Project shutdown requirements could also be 
applied, if certain conditions are not met. 
 
5.4 Groundwater Quality Impacts 
 
For projects with contaminants that exceed their respective MCL, mitigation could be 
implemented by providing a water treatment system that reduces impacts to below the 
MCL.  Treatment for most contaminants is often too expensive and difficult for an 
individual homeowner to operate and maintain.  While the County will allow point-of-use 
or point-of-entry treatment for contaminants in wells on existing legal lots, it will not 
approve discretionary permits dependent on water treatment.  To ensure proper water 
treatment, water treatment will only be allowed by a water company or community water 
system regulated by the County or State, which may be able to provide an affordable 
mechanism to treat significant water quality impacts. 
 
5.5 Imported Water 
 
In areas of the County where imported water is available, the primary mitigation 
measure would be to use imported water.  In the area of the County that lie east of the 
CWA line (with the exception of lands directly adjacent to the CWA line where 
annexation may be possible), imported water is not available and thus reliance of 
importation of water is not a reasonable mitigation measure. 
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Figure 1 

The Hydrologic Cycle 
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Figure 2 
Groundwater Recharge / Discharge Areas 
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PURPOSE 

 
These Groundwater Report Requirements provide guidance on conducting groundwater 
investigations and preparing reports for discretionary projects being processed by the 
Land Use and Environment Group. These guidelines are designed to: 
 
1. Ensure the quality, accuracy and completeness of groundwater investigations 

and reports. 
 
2. Aid in staff’s efficient and consistent review of documents from different 

consultants. 
 
3. Provide adequate information to make appropriate planning decisions and to 

make determinations regarding conformance with applicable regulations and 
guidelines. 

 
4. Increase the efficiency of the environmental review process and avoid 

unnecessary time delays. 
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I. INVESTIGATION SCOPING PROCESS 
 
All groundwater reports shall follow the requirements in this document.  The overall 
length of reports and the amount of information to include will vary depending on the 
size and scope of the project, the regional setting, the amount of groundwater proposed 
for use, and the degree of impacts proposed.   
 
A. Groundwater Geologist Initial Scoping 
 
A Groundwater Investigation Report is required for most groundwater dependent 
discretionary projects. Specific requirements to be included in groundwater 
investigations will be determined on a case-by-case basis by the County Groundwater 
Geologist.  Prior to commencement of any groundwater investigation, it is strongly 
recommended to obtain a detailed scoping letter from the County, which specifies the 
specific requirements of the investigation.  
 
To streamline the overall groundwater investigation scoping process, it is recommended 
that the applicant provide a general project description with detailed information 
regarding proposed groundwater use to aid the County Groundwater Geologist in 
scoping the groundwater investigation. 
 
B. Work Program 
 
Well Tests 
For projects that require well testing as part of the groundwater investigation, a Well 
Test Plan will be required for review by the County Groundwater Geologist prior to 
performing any well tests.  Attachment A provides guidance regarding the elements 
necessary to include within the Well Test Plan.  Consultation with the County 
Groundwater Geologist is highly recommended prior to submitting a Well Test Plan. 
 
Data Exchange 
To streamline the overall groundwater investigation process, the groundwater 
consultant can make a request for the County to provide the following data (as available 
at the County) that will be necessary to include in the groundwater investigation report: 
 

1. Sanctioned precipitation station data. 
2. Reservoir evaporation data. 
3. Potential residential parcels at maximum buildout of watershed. 
4. Soil types within project’s watershed. 
5. General information on wells within the project’s watershed. 
6. Groundwater levels from wells monitored by the County. 
 

Note: The consultant should request this information after the project has been scoped 
by the County Groundwater Geologist and the project’s watershed has been defined. 
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II. REPORT FORMAT REQUIREMENTS 
 
A. General Report Guidelines 
 
All written reports shall follow these general guidelines: 
 
 Reports should be technical in nature and should avoid anecdotal or extraneous 

information.   
 Reports should be concise and written in a professional manner suitable for peer 

review.  Staff may reject reports based on quality if the report is written in such a 
manner that a timely and accurate review cannot be completed.   

 Groundwater investigation reports should be bound such that staff may easily review 
the document.  Shorter reports may be stapled, but longer documents should be 
bound by other methods, such as comb binding.   

 Attached plot plans, well location maps, geological maps, etc., must be to scale and 
contain a north arrow and both number and bar scales.  When maps are reduced, 
adjust the scale, or mark the map “Reduced/Use Bar Scale”.   

 For groundwater investigation reports, each chapter and subsection of the report 
should be clearly delineated with bold print and/or underlining and will use the 
numerical headings contained in these report requirements.   

 Draft copies of the report shall have all changes made in response to staff 
comments in strikeout/underline form.  Final copies of the report shall be clean, with 
all editing marks removed.   

 
All groundwater investigation reports will be reviewed for technical accuracy and 
completeness by the County Groundwater Geologist.  Reports are considered draft until 
the County Groundwater Geologist determines the report to be complete.  Each 
submittal and review of a draft groundwater investigation report is considered an 
“iteration.”  During each iteration, the County Groundwater Geologist will either 
determine the report to be complete or respond with comments for necessary changes.  
The County expects that the first iteration will be as complete and comprehensive as 
possible to address issues in the Scoping Letter.  However, each report may have up to 
three iterations, after which project denial may be recommended due to inadequate 
environmental progress.   
 
B. Groundwater Investigation Report 
 
B.1 Outline 
 
The required sections of the full Groundwater Investigation Report are provided in the 
outline below: 
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GROUNDWATER INVESTIGATION REPORT OUTLINE 

 
COVER PAGE 
 
TABLE OF CONTENTS 
 
GLOSSARY OF TERMS, ACRONYMS, AND ABBREVIATIONS 
 
EXECUTIVE SUMMARY  
 
1.0  INTRODUCTION 
 

1.1 Purpose of the Report 
1.2 Project Location and Description  
1.3 Applicable Groundwater Regulations 

 
2.0  EXISTING CONDITIONS 
 

2.1   Topographic Setting 
2.2   Climate 
2.3   Land Use 
2.4   Water Demand 
2.5   Geology and Soils 
2.6   Hydrogeologic Units 
2.7   Hydrologic Inventory and Groundwater Levels 
2.8   Water Quality 

 
3.0  WATER QUANTITY IMPACT ANALYSIS 
 

3.1   SGMA Basins (if applicable) 
3.1.1   Guidelines for Determination of Significance 
3.1.2   Methodology 
3.1.3   Significance of Impacts Prior to Mitigation 
3.1.4   Mitigation Measures and Design Considerations 
3.1.5   Conclusions 
 

3.2   50% Reduction of Groundwater in Storage (if applicable) 
3.2.1   Guidelines for Determination of Significance 
3.2.2   Methodology 

3.2.2.1  Groundwater Recharge 
3.2.2.2  Groundwater Demand 
3.2.2.3  Groundwater in Storage 
3.2.2.4  Long-Term Groundwater Availability 

3.2.3   Significance of Impacts Prior to Mitigation 
3.2.4   Mitigation Measures and Design Considerations 
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3.2.5   Conclusions 
 

3.3  Groundwater Overdraft Conditions (if applicable) 
3.3.1   Guidelines for Determination of Significance 

3.3.1.1  Overdraft in Fractured Rock Basins 
3.3.1.2  Overdraft in Borrego Valley  

3.3.2   Methodology 
3.3.3   Significance of Impacts Prior to Mitigation 
3.3.4   Mitigation Measures and Design Considerations 
3.3.5   Conclusions 

 
3.4   Well Testing 

3.4.1   Guidelines for Determination of Significance 
3.4.1.1  Well Interference in Fractured Rock (if applicable) 
3.4.1.2  Well interference in Alluvial or Sedimentary Basins (if 
             applicable) 
3.4.1.3  Low Well Yield (if applicable) 
3.4.1.4  Groundwater-Dependent Habitat (if applicable) 

3.4.2   Methodology 
3.4.2.1  Well Test Description 
3.4.2.2  Well Test Analysis 

3.4.3   Significance of Impacts Prior to Mitigation 
3.4.4   Mitigation Measures and Design Considerations 
3.4.5   Conclusions 

 
4.0  WATER QUALITY IMPACT ANALYSIS 
 

4.1   Guidelines for Determination of Significance 
4.2   Methodology 

4.2.1   Sampling Procedures 
4.2.2   Sampling Analysis  

4.3   Significance of Impacts Prior to Mitigation 
4.4   Mitigation Measures and Design Considerations 
4.5   Conclusions 

 
5.0  SUMMARY OF PROJECT IMPACTS AND MITIGATION 
 
6.0  REFERENCES 
 
7.0  LIST OF PREPARERS AND PERSONS AND ORGANIZATIONS CONTACTED 
 
TABLES 
 
FIGURES (order will be determined by reference in report) 

1. Regional Location Map 
2. Watershed Boundaries 
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3. Plot Plan 
4. Precipitation Map 
5. Current General Plan Land Use 
6. Geologic Map 
7. Soils Map 
8. Hydrogeologic Units 
9. Hydrogeologic Cross-Section (optional) 
10. Well Location Map 

 
TECHNICAL APPENDICES / ATTACHMENTS (order will be determined by 
reference in report)  

A. Well Testing Data 
B. Well Logs 
C. Well Test Plan 
D. Laboratory Analytical Reports 
E. Correspondence 
F. Groundwater Monitoring and Mitigation Plan (if applicable) 

 
 
B.2 Content  
 
Note:  The numbering identified below should be used when preparing technical 
studies.  The numbers and titles are shown in italics only for purposes of this document 
and are not required to be formatted in italics for the technical study. 
 

COVER PAGE 
 
The cover page shall include the following information: 
 
 Project common name; 
 Project numbers (i.e. TM, MUP, etc.) including the environmental log number 

(ER); 
 Date ([original report date plus all revisions] must be revised during each iteration 

of the draft report); 
 Name of California Professional Geologist Groundwater Consultant preparing 

document, firm name (if applicable) and address; 
 Signature of California Professional Geologist Groundwater Consultant; 
 Project proponent’s name and address; 
 The following statement:  Prepared for The County of San Diego. 
 
TABLE OF CONTENTS 
 
The table of contents must follow the order and format outlined in this document.  
Page numbers should be assigned when possible.  Titles of each Table, Figure, 
Appendix or Attachment should be listed in the order in which they are found in the 
document. 
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GLOSSARY OF TERMS, ACRONYMS, AND ABBREVIATIONS 

 
Provide a list of terms, acronyms, and abbreviations used in the report. 
 
EXECUTIVE SUMMARY (ABSTRACT) 
 
Provide a brief summary of the project, the groundwater resources onsite and within 
the basin or watershed, potential impacts and proposed mitigation.  Provide a 
summary table for each potential impact, and any proposed mitigation.  Also include 
a summary of requirements of the San Diego County Groundwater Ordinance and a 
summary of work conducted to meet said requirements.  No new information should 
be provided in the summary that is not further explained elsewhere in the document.  
The purpose of the summary is to provide a quick reference for the public and 
decision-makers.  Therefore, the language should be less technical than that used in 
the remainder of the document.   

 
1.0 INTRODUCTION   
 
1.1 Purpose of the Report 
 
Discuss the purpose of the report.  Depending on the site location, type of project 
and proposed use of groundwater, the report, as required, shall document 
compliance with the County’s Groundwater Ordinance and all applicable federal, 
state, and local laws and regulations.   
 
Example language:  “The purpose of this report is to document the groundwater 
resources on the project site and the project basin (or watershed) to determine if 
these resources are capable of meeting the project water demand as well as the 
groundwater basin if the basin were developed to the maximum density and intensity 
permitted by the current General Plan; identify potential groundwater resource 
impacts resulting from the proposed project; and recommend measures to avoid, 
minimize, and/or mitigate significant impacts consistent with federal, state and local 
rules and regulations including the California Environmental Quality Act (CEQA), and 
San Diego County Groundwater Ordinance.” 

 
1.2 Project Location and Description  
 
Project Location 
Discuss the project location in the regional and local context.  Include two figures, 
the first figure showing the project site’s location on a regional location map, and the 
second figure a localized map using a USGS topographic map with the site 
boundaries, APN(s) of the project site, and basin (watershed) boundaries clearly 
identified.  Maps must be to scale and contain a north arrow and both number and 
bar scales. 
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Project Description 
Provide a detailed description of the project, including all on-site and off-site 
components and any design alternatives.  An 8.5”x11” or 11”x17” copy of the plot 
plan/map must be attached to the report as a numbered figure(s).  All existing and 
proposed well locations for each lot must be shown on the plot plan as well as septic 
system locations.  If the precise location of a proposed well is unknown, please 
indicate the approximate area of the proposed well location.  Also include the 
amount of groundwater that is proposed to be used at the project site. 
 
Describe the whole of the project, not just the immediate action being pursued.  For 
example, a Tentative Map or Tentative Parcel Map proposes to subdivide property.  
The project in question is not just the increase in the number of lots, but the ultimate 
outcome of residential or commercial development.  Another example is an 
application for a grading permit.  The project is not just the immediate grading, but 
also the end result for which the land was graded. 
 
The project description should be as detailed as possible, including: 
 
 Size of project site and area proposed for development; 
 Purpose and scale of proposed uses associated with the project, such as 

residential development or recreational camping; 
 Location of all existing and proposed wells; 
 Location of all septic systems; 
 Amount of groundwater proposed for use at the project site. 

 
1.3 Applicable Groundwater Regulations 
 
This section shall identify any County, State and Federal regulations that are 
applicable to the project.  Typical regulations that apply to County groundwater 
investigations include CEQA, the San Diego County Groundwater Ordinance, and 
potentially the Sustainable Groundwater Management Act (SGMA).   Each CEQA 
criteria for defining significance and impacts must be identified and discussed based 
upon the County Guidelines for Determining Significance for Groundwater 
Resources.  CEQA applies to all discretionary actions.  For the San Diego County 
Groundwater Ordinance, include a discussion of well testing requirements, 
residential density controls, and any other regulation within the Groundwater 
Ordinance that is applicable to the project. SGMA applies to projects located in 
medium- and high-priority groundwater basins – currently San Pasqual Valley and 
San Luis Rey Valley Groundwater Basins, and the Borrego Springs Subbasin. For 
SGMA, include a discussion of potential requirements and/or groundwater use 
limitations discussed in the applicable Groundwater Sustainability Plan (GSP) for the 
basin. 
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2.0 EXISTING CONDITIONS 
 

The following subsections include details on describing the physical, geologic, and 
hydrogeologic characteristics of the project site and the project’s watershed that 
includes topography, climate, land use, geology, soils, hydrogeologic units, hydrologic 
inventory, groundwater levels, groundwater demand, and water quality. 
 

2.1 Topographic Setting 
 
Provide a general overview of the project site and overall watershed topographic 
setting. Include total acreage of the watershed, and the project site and watershed 
low and high elevation (in feet above mean sea level).  Also, include a discussion of 
surface drainage patterns throughout the project’s watershed.  Information should be 
obtained from a USGS topographic map or any other published maps such as 
project-specific topographic maps.  Provide a figure to depict the information 
presented (the second figure from Section 1.2 may suffice). 
 
2.2 Climate 
 
Precipitation. Provide a discussion of the average and range of at least the past 30 
years of precipitation that occurred at the project site as well as the project 
watershed.  Sources of precipitation data should include rainfall measurement 
stations located closest to the project site which are sanctioned by a government 
agency.  The rainfall station must be similar in elevation and climate belt.  The report 
should also include a discussion and figure of the mean annual precipitation of the 
project site as well as the project’s watershed as indicated on the County of San 
Diego map entitled “Groundwater Limitations Map” on file with the Clerk of the Board 
of Supervisors as Document No. 195172. 
 
The County keeps records of the majority of sanctioned precipitation stations.  
Contact the County Groundwater Geologist to obtain precipitation data for use in the 
report. 
 
Evapotranspiration. As an introduction, provide a definition of both 
evapotranspiration (ET) and potential evapotranspiration (PET).  Monthly reference 
evapotranspiration (ETo), which is a measure of PET from a known surface, such as 
grass or alfalfa, should be obtained for the project watershed from the California 
Irrigation Management Information System (CIMIS).  CIMIS has created a state-wide 
map comprised of 18 ETo zones (www.cimis.water.ca.gov/cimis/etomap.jpg).  Also, 
if the project watershed is located near any local reservoirs that are similar in 
elevation, and in the same ETo zone, the past 30 years of corrected pan evaporation 
data should be obtained and discussed in the report.  The text should explain the 
similarities of the project watershed to the evaporation station at the reservoir.  The 
monthly ETo values from the CIMIS data should be compared to the evaporation 
values from the reservoir data and averaged to obtain an approximate ETo value for 
the project watershed.  If reservoir data are not comparable to the project’s 
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watershed, include only the CIMIS data as the approximate ETo value for the project 
watershed.  Provide all pertinent evapotranspiration data in a table(s). 
 
The County keeps evaporation records from several local reservoirs.  Contact the 
County Groundwater Geologist to obtain evaporation data for use in the report. 

 
2.3 Land Use 
 
Provide a general overview of the following: 
 
 Under the current General Plan, describe existing land use designation(s) both at 

the project site and the project’s watershed.   
 Describe all existing land uses currently in the project’s watershed including the 

number of single-family homes and other developed land and the number of 
undeveloped legal lots.  Of special importance is to document water intensive 
uses such as irrigated agricultural land, commercial, and industrial uses.  

 Describe how many parcels could be developed based on the number of existing 
legal lots in the project’s watershed and the maximum density permitted by the 
General Plan. 

 
A map showing the current General Plan within the project’s watershed should be 
included as a figure.   
 
The County has existing legal lot and General Plan information for all watersheds in 
the County.  Please contact the County Groundwater Geologist to obtain the number 
of parcels that could be developed based on the number of existing legal lots in the 
project’s watershed and the maximum density permitted by the General Plan. 
 
2.4 Water Demand  
 
Existing water demand and projected demand at the maximum build-out of the 
watershed under the County General Plan shall be discussed in detail.  It is 
important that enough information is presented so the County can easily understand 
and review the build-out numbers calculated. 

 
The following steps should be taken to determine the existing and total build-out 
groundwater demand: 

 
1. Determine the number of current housing units in the watershed.  This number 

should be determined by summarizing the assessor’s parcel database from 
SanGIS.  A review of current aerial photographs of the project watershed should 
also be performed. 

2. Determine all other existing water uses and associated water demand in the 
watershed including but not limited to agricultural operations, surface water 
reservoirs filled with groundwater, commercial and industrial uses, water 
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companies or community water systems, etc.  The text should include the 
rationale behind calculating the water demand for each type of land use. 

3. Determine the amount of build-out potential within the watershed based upon the 
current General Plan taking into account the Resource Protection Ordinance 
(RPO) requirements regarding limited development on slopes greater than 25 
percent and biological constraints based on vegetation communities.  
 

Based on the information obtained of existing and maximum build-out groundwater 
demand within the watershed, provide tables, which summarize information 
obtained.  Below is an example of a table showing existing water uses (separate 
tables should be included to document existing and maximum build-out land uses 
and associated water demand): 

 
Example Table: Project Watershed Existing Water Uses 
 

Land Use Quantity Water Demand 
Per Unit (afy) 

Total Use 
(afy) 

Onsite Single-Family 
Residential 

1 home 0.5 0.5 

Offsite Single-Family 
Residential 

25 homes 0.5 12.5 

Offsite Second Dwelling 
Units 

4 second 
dwelling units 

0.25 1 

Offsite Orange Orchard 3.5 acres 3.8 13.3 
Total 26.8 

 
 

2.5 Geology and Soils 
 
Describe the geologic setting of the project site and the project’s watershed including 
a description of the geologic units and important structural features such as 
lineaments or faults.  Provide a geologic map of the project’s watershed that shows 
any lineaments, faults, or other important features.  

 
Provide a description of the soil types within the project’s watershed.  Descriptions 
should be based upon the maps and other soil information provided in the San 
Diego Area Soil Survey (United States Department of Agriculture, 1973).   Soil 
information including the soil name, the moisture holding capacity (in inches), the 
runoff potential, the estimated maximum runoff percentage, and the approximate 
area (in acres) within the watershed should be included in a Table(s).  Also provide 
soil types on a figure. 
 
Please contact the County Groundwater Geologist for a dataset of soil types within 
the project’s watershed. 
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2.6 Hydrogeologic Units 
 
Identify and describe all pertinent Hydrogeologic units within the project site and 
project’s watershed that play an important role in storing and transmitting 
groundwater.  Possible Hydrogeologic units in the County include but are not limited 
to: moderately-fractured rock (typically found in valley areas), slightly-fractured rock 
(typically found in upland areas), decomposed granite (or residuum), sedimentary 
rocks, and alluvium.  Include in the discussion the acreage of each unit, specific 
yield, and well yields expected within each unit.  Provide a figure that depicts each of 
the Hydrogeologic units.  It is also helpful to include a generalized Hydrogeologic 
cross section drawn perpendicular to the groundwater gradient of the project’s 
watershed.  Properly label all Hydrogeologic units, any wells or borings, and include 
a horizontal and vertical scale on the cross-section.  Data sources for the cross 
section including the logs of test borings and wells should be included in an 
Appendix. 
 
2.7 Hydrologic Inventory and Groundwater Levels 

 
Inventory of Wells.  Provide an inventory of water wells located on the project site 
and to the extent possible, the project’s watershed.  Especially important to note are 
any high demand wells within the project’s watershed.  Include a table with well 
information documenting the well name, location, well depth, seal depth, production 
characteristics, and groundwater levels.  Also include a figure depicting all wells.  
Well logs obtained should be included in an Appendix. 
 
The County Department of Environmental Health has well logs from well permits 
dating back to the 1970s.  While the well logs are considered confidential, please 
contact the County Groundwater Geologist to obtain generalized information 
regarding wells within the project’s watershed such as general depth to water, 
production characteristics, and any well failures.  
 
Hydrologic Features.  Provide an inventory of surface water bodies including 
springs, surface ponds, and reservoirs located on the project site and the project’s 
watershed.  If surface water bodies appear to be augmented with groundwater it 
should be noted. 
 
Groundwater Levels.  To the extent possible, groundwater levels should be obtained 
and documented from the project site and from nearby offsite wells within the 
project’s watershed to obtain the depth to groundwater.  The text should document 
the general groundwater flow direction, if wells have been surveyed, and the 
hydraulic gradient at the project site.  For some projects, it may be required that 
groundwater levels be monitored at least quarterly for a year or more to obtain 
baseline groundwater conditions at the project site. 
 



____________________________________________________________________________________ 

Report Format and Content Requirements for       12  
Groundwater Resources  

Water levels from well hydrographs historically monitored by the County of San 
Diego or other entities within the project’s watershed should be documented and 
included in a table(s).  Please contact the County Groundwater Geologist to obtain 
groundwater data from wells monitored by the County within the project’s watershed. 
 
2.8 Water Quality 
 
Discuss existing groundwater quality to the extent known within the project’s 
watershed.  Information in this section should only document existing water quality 
information.  Water quality data collected as part of the groundwater investigation is 
discussed separately in Section 4.0.   
 
The County has mapped potential nitrate and radioactive elements problem areas, 
which are included as Figure 5 in the Guidelines for Determining Significance – 
Groundwater Resources.  Please reference the figure, and discuss whether the site 
lies within a potential problem area for either of these two constituents.  It should be 
noted that this map does not reflect all areas that could have potential impacts, 
rather it is based on the areas from which samples have been collected. 

 
3.0 GROUNDWATER QUANTITY IMPACT ANALYSIS  

 
Sections 3.1 through 3.3 below contain conditions that, if met, would be 
considered a significant impact to groundwater resources.  These guidelines are 
based on State CEQA guidelines and address groundwater quantity.  In addition, 
one guideline pertaining to groundwater-dependent habitat is based on CEQA 
guidelines that address biological resources. 

 
3.1 SGMA Basins (if applicable) 
 
SGMA applies to projects located in medium- and high-priority groundwater basins – 
currently San Pasqual Valley and San Luis Rey Valley Groundwater Basins, and the 
Borrego Springs Subbasin. Since a Groundwater Sustainability Agency (GSA) in a 
SGMA basin may exercise any of the powers described in SGMA to provide the 
maximum degree of local control and flexibility to achieve sustainability goals, the 
implementing rules and regulations for each Groundwater Sustainability Plan for 
every groundwater basin are different. Therefore, the project must not be 
inconsistent with any sustainable groundwater management program established in 
any applicable Groundwater Sustainability Plan adopted by that GSA. 

 
3.1.1   Guidelines for Determination of Significance 
 
The following condition, if met, would be considered a significant impact to 
groundwater resources: 
 
For proposed projects using groundwater resources in a SGMA basin, 
groundwater impacts will be considered significant if the project:  
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a. Substantially decreases groundwater supplies or interferes substantially 

with groundwater recharge such that the Project may impede sustainable 
groundwater management of the basin; or  
 

b. Conflicts with or obstructs implementation of a Groundwater Sustainability 
Plan.  
 

3.1.2   Methodology 
 
If none of the other guidelines for determining significance are scoped by the County 
as part of the groundwater evaluation for a project, a full groundwater investigation 
would not be required.  Rather, a Groundwater Evaluation Memorandum (GE Memo) 
would be requested to evaluate potential impacts to groundwater resources in a 
SGMA basin. A typical Sustainability Plan includes a groundwater technical analysis 
that has an estimate of sustainable yield and a framework for how groundwater is to 
be sustainably managed. The GE Memo would include an evaluation of the 
production wells needed for the project and whether existing conditions pumping 
along with proposed pumping for the project can be sustained.  
 
3.1.3   Significance of Impacts Prior to Mitigation 
 
For projects that propose using groundwater from a SGMA basin, discuss whether 
implementation of the project will substantially decrease groundwater supplies or 
interfere substantially with groundwater recharge such that the Project may impede 
sustainable groundwater management of the basin; or conflict with or obstruct 
implementation of an adopted groundwater sustainability plan.   
 
3.1.4   Mitigation Measures and Design Considerations 
 
Provide brief descriptions of proposed mitigation measures and design 
considerations. Refer to Section 5.0 of the County Guidelines for Determining 
Significance for the County’s Typical Mitigation Measures.  For each measure, state 
the impact being mitigated. Mitigation measures for projects with on-going conditions 
may require additional details, such as a Groundwater Monitoring and Mitigation 
Plan (GMMP), which should be included as an appendix.  
 
3.1.5   Conclusions 
 
For each significant impact, determine if the proposed mitigation measures have 
reduced the significance level to “less than significant” in accordance with stated 
Significance Guidelines.  
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3.2 50% Reduction of Groundwater in Storage (if applicable) 
 

3.2.1 Guidelines for the Determination of Significance 
 

The following condition, if met, would be considered significant impact to 
groundwater resources: 
 
For proposed projects in fractured rock and sedimentary basins, groundwater 
impacts will be considered significant if a soil moisture balance, or equivalent 
analysis, conducted using a minimum of 30 years of precipitation data, 
including drought periods, concludes that at any time groundwater in storage 
is reduced to a level of 50% or less as a result of groundwater extraction. 

 
Projects that include the entire groundwater basin in the analysis consider 
cumulative impacts to the entire basin.  The project will need to consider basin-wide 
recharge and groundwater use at maximum build-out of the basin.  Projects that 
include only the project site in the analysis consider direct project effects of the 
proposed project.  In this case, the project will need to consider whether recharge on 
the project site is sufficient to provide for the expected water use associated with the 
proposed project. 
 
3.2.2 Methodology 
 
Documentation is needed of procedures, rationale, and calculations for estimates of 
groundwater recharge from precipitation, the rate of existing and potential 
groundwater consumption, and the storage capacity of the groundwater basin.  
Based on this information, this section will also document long-term availability of 
groundwater at the project site or the project’s watershed depending on the analysis 
required by the County.  Information presented below assumes that the entire 
watershed is being analyzed.  The same basic assumptions apply to a project level 
analysis.  At a minimum, the following information shall be documented and any 
calculations must be clearly shown for all analysis performed: 

 
3.2.2.1  Groundwater Recharge  

 
Groundwater recharge shall be evaluated for the watershed using the soil moisture 
balance methodology unless an alternative methodology has been approved in 
advance by the County Groundwater Geologist.  The computer program 
RECHARG2 or similar and acceptable methodology must be used to calculate 
groundwater recharge.  Include an introduction providing a basic understanding of 
groundwater recharge and the soil moisture balance methodology.  The 
Thornthwaite Equation should be shown in the text.  Discuss where precipitation, 
evapotranspiration, soil types, and runoff data were obtained and the rationale for 
using the data.  Provide a summary of groundwater recharge calculated using at 
least 30 years of precipitation data, including drought periods.  The following tables 
should be included in this section: 
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1. Precipitation data; 
2. State CIMIS ETo data and/or reservoir evaporation data; 
3. Soil types used in the study including the soil name, the moisture holding 

capacity (in inches), the runoff potential, the estimated maximum runoff 
percentage, and the approximate area (in acres) within the watershed; 

4. Runoff data obtained from gaging stations located in the same watershed (if 
available).  In most cases runoff data will not be available and the runoff 
methodology within Recharg2 should be used; 

5. Groundwater recharge calculations. 
 

Artificial recharge from wastewater (i.e., septic systems) return flow has been 
included in the 0.5 acre-feet per residence per year consumptive use estimate.  
Wastewater recharge may only be included in residential or any other project’s 
recharge if the water has been treated at a wastewater treatment facility and 
adequate documentation can provide conclusive scientific evidence that the water 
will percolate and recharge the aquifer.  If the project site has conditions such as 
caliche, a relatively deep water table, restrictive soils such as clay or other relatively 
impermeable material above the regional water table, it may be difficult to prove any 
water will actually reach the aquifer.   

 
3.2.2.2  Groundwater Demand  

 
Existing water demand and projected demand at the maximum build-out of the 
watershed under the County General Plan shall be discussed based on information 
already similar to information provided in Section 2.0. 

 
3.2.2.3  Groundwater in Storage 

 
Estimates of groundwater storage capacity must be estimated for each 
hydrogeologic unit at the project site and within the project’s watershed.  To estimate 
groundwater storage for each hydrogeologic unit, estimates of specific yield, the 
potential saturated thickness, and the extent of the unit are required.  Conservative 
estimates of specific yield should be used in absence of site-specific data.  
Saturated thickness of residuum or alluvium should be based on site-specific 
information such as well logs.  Estimated storage capacity for each hydrogeologic 
unit should be summarized in a table.  Aerial extent of each hydrogeologic unit 
should be summarized on a figure. 
 
Storage values for basins can be measured by performing aquifer tests on wells and 
measuring drawdown of water levels in the pumping well and at least one monitoring 
well.  However, it is not always possible to obtain values of storage from well tests.  
Additionally, calculated storage values for fractured rock aquifers can be inaccurate. 
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3.2.2.4  Long-Term Groundwater Availability 
 

Using groundwater recharge, groundwater demand, and storage capacity estimated 
above, long-term groundwater availability must be evaluated to indicate whether 
groundwater in storage will be reduced to a level of 50% or less as a result of 
groundwater extraction over at least a 30 year period, including droughts.  Also 
provide a summary of the results including average and minimum storage calculated 
over the time period evaluated.  Also, the maximum sustainable amount of 
groundwater that could be used without depleting groundwater to 50% or less of the 
watershed’s potential storage capacity should be documented.  A table must be 
included that shows the calculations of the change of groundwater in storage over 
time.   

 
3.2.3 Significance of Impacts Prior to Mitigation 
 
For projects that include the entire groundwater basin in the analysis, discuss 
whether groundwater in storage in the project’s basin will be reduced to 50% or less 
as a result of proposed water use associated with the proposed project.  For projects 
that include only the project site in the analysis, discuss whether groundwater in 
storage at the project site will be reduced to 50% or less as a result of proposed 
water use associated with the proposed project.   A summary should be provided 
from the detailed analysis of groundwater recharge, groundwater demand, 
groundwater storage, and long-term yield analysis included above. 

 
3.2.4 Mitigation Measures and Design Considerations  

 
Provide brief descriptions of proposed mitigation measures and design 
considerations.  Refer to Section 5.0 of the County Guidelines for Determining 
Significance for the County’s Typical Mitigation Measures.  For each measure, state 
the impact being mitigated.  Mitigation measures for projects with on-going 
conditions may require additional details, such as a Groundwater Monitoring and 
Mitigation Plan (GMMP), which should be included as an appendix. 
 
3.2.5 Conclusions  

 
 For each significant impact, determine if the proposed mitigation measures have 

reduced the significance level to “less than significant” in accordance with stated 
Significance Guidelines. 

 
3.3 Groundwater Overdraft Conditions (if applicable) 

 
3.3.1 Guidelines for the Determination of Significance 

 
3.3.1.1  Overdraft in Fractured Rock Basins 
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The following condition, if met, would be considered a significant impact to 
groundwater resources: 
 
For fractured rock basins that have been demonstrated to be in an overdraft   
condition, any additional groundwater use will be considered a significant 
impact. 
 
While there are a number of known potential groundwater problem areas in fractured 
rock aquifers as documented in Section 1.11 of the County Guidelines for 
Determining Significance – Groundwater Resources, there are no fractured rock 
basins that have been officially documented and mapped by the County to be in an 
overdraft condition.  On a case-by-case basis, the County will determine if a project 
needs to analyze whether or not an overdraft condition is present. 

 
3.3.1.2  Overdraft in Borrego Valley 
The following condition, if not met, would be considered a significant impact to 
groundwater resources: 
 
Applicants for projects using groundwater resources in the Borrego Springs 
Subbasin are required to obtain the necessary water rights (i.e., Baseline 
Pumping Allocations) prior to extracting groundwater in accordance with the 
requirements of the Borrego Springs Watermaster. Prior to approval of a 
Project, the Applicant shall demonstrate to the satisfaction of the Director the 
ability to obtain necessary BPA. 
3.3.2 Methodology 

 
If a project lies within a potential groundwater problem area, as documented in 
Section 1.11 of the Guidelines, or if other evidence of potential overdraft conditions 
exists, the project shall analyze whether a long-term decline in groundwater levels, 
dry wells, or other conditions that indicate whether a groundwater overdraft condition 
is present within the project’s basin.  For fractured rock basins, a soil moisture 
balance (or equivalent analysis) based on existing groundwater demand could also 
be used to provide a long-term estimation of whether or not more water is being 
extracted from the basin than is being recharged to the given basin. 

 
3.3.3 Significance of Impacts Prior to Mitigation 
 
Discuss the project’s proposed groundwater demand and whether or not it would be 
considered cumulatively considerable to known overdraft conditions.  Currently, the 
only basin with documented overdraft conditions within the County is Borrego Valley. 
 
If a project lies within a potential groundwater problem area where groundwater 
conditions indicate potential overdraft conditions, a summary should be provided 
with information such as groundwater levels, dry wells, soil moisture balance 
analysis, or other information to indicate whether or not there is a groundwater 
overdraft condition present. 
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 3.3.4 Mitigation Measures and Design Considerations  
  

Provide brief descriptions of proposed mitigation measures and design 
considerations.  Refer to Section 5.0 of the County Guidelines for Determining 
Significance for the County’s Typical Mitigation Measures.  For each measure, state 
the impact being mitigated.  Mitigation measures for projects located within Borrego 
Valley will include obtaining necessary water rights (i.e., Baseline Pumping 
Allocations in accordance with Borrego Springs Watermaster requirements.  For 
fractured rock basins, there may be no feasible mitigation unless water can be 
brought in from another basin or imported water could be utilized. 

  
3.3.5 Conclusions  

 
 For each significant impact, determine if the proposed mitigation measures have 

reduced the significance level to “less than significant” in accordance with stated 
Significance Guidelines. 

 
3.4 Well Testing 

 
3.4.1 Guidelines for the Determination of Significance 

 
3.4.1.1  Well Interference in Fractured Rock (if applicable) 
 
The following condition, if met, would be considered a significant impact to 
groundwater resources: 

 
As an initial screening tool, offsite well interference will be considered a 
significant impact, if after a five year projection of drawdown, the results 
indicate a decrease in water level of 20 feet or more in the offsite wells.  If site-
specific data indicates water bearing fractures exist which substantiate an 
interval of more than 400 feet between the static water level in each offsite well 
and the deepest major water bearing fracture in the well(s), a decrease in 
saturated thickness of 5% or more in the offsite wells would be considered a 
significant impact.   
 
If onsite analysis of well interference is required by the County, the guideline for 
determining significance to onsite wells is identical to the criterion for offsite 
interference as indicated above. 
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3.4.1.2 Well Interference in Alluvial or Sedimentary Basins (if applicable) 
 
The following condition, if met, would be considered a significant impact to 
groundwater resources: 
 
As an initial screening tool, offsite well interference will be considered a 
significant impact, if after a five year projection of drawdown, the results 
indicate a decrease in water level of 5 feet or more in the offsite wells.  If site-
specific data indicates alluvium or sedimentary rocks exist which substantiate 
a saturated thickness greater than 100 feet in offsite wells, a decrease in 
saturated thickness of 5% or more in the offsite wells would be considered a 
significant impact.  
 
If onsite analysis of well interference is required by the County, the threshold for 
determining significance to onsite wells is identical to the criterion for offsite 
interference as indicated above. 
 
3.4.1.3 Low Well Yield (if applicable)  
 
For residential well tests on lots proposing individual wells, the following conditions, 
if met, would be considered a significant impact to groundwater resources: 

 
1. Proposed projects requiring groundwater resources for uses associated 

with single-family residences require well production during the well test to 
be no less than 3 gallons per minute (gpm) for each well tested.  Proposed 
projects that cannot meet this requirement will be considered to have a 
significant impact. 

2. Where analysis of a residential well test indicates that greater than 0.5 feet 
of residual drawdown is projected, the project will be considered to have a 
significant impact. 

3. The analysis of the residential well test must indicate that the amount of 
drawdown predicted to occur in the well after five years of continual 
pumping at the rate of projected water demand (a) will not interfere with the 
continued production of sufficient water to meet the needs of the 
anticipated residential use(s), and (b) must be less than the saturated depth 
of water above the pump intake or 100 feet, whichever is less.  (The pump 
intake is assumed to be 50 feet above the bottom of the well).  Proposed 
projects that cannot meet this guideline will be considered to have a 
significant impact.   
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3.4.1.4 Groundwater-Dependent Habitat (if applicable) 
 

For projects that have groundwater-dependent habitat on or near the project site, the 
following condition, if met, would be considered a significant impact to biological 
resources (as specified in the document County Guidelines for Determining 
Significance – Biological Resources): 
 
The project would draw down the groundwater table to the detriment of 
groundwater-dependent habitat, typically a drop of 3 feet or more from 
historical low groundwater levels. 

 
3.4.2 Methodology 

 
This section shall document procedures and analysis of all well tests performed as 
required by the County. For detailed guidelines on performing residential well tests, 
please see Attachment A – Guidelines for Performing Residential Well Tests.  At a 
minimum, the following information should be documented and calculations must be 
clearly shown for all analysis performed:   
 
3.4.2.1  Well Test Description 

    
 A description of each production well location and a figure showing each 

production and monitoring well location utilized in the well test;  
 A description of each well including well depth, well diameter and static water 

level(s);  
 A description of the well test configuration (pump type and size, pump depth, 

water level monitoring equipment, location of discharge line, etc.), any pre-test 
equipment calibration and testing dates/times; 

 A description of the pump test duration and recovery times; 
 A summary of pumping rate (including average rate, minimum, and maximum 

rate during test) and the number of well bore volumes removed.  All well testing 
data should be included in an appendix. 

 
3.4.2.2  Well Test Analysis (Show calculations for all analysis performed)  
 
 Report total drawdown (including projected drawdown after five years of 

sustained pumping) and recovery in tables as illustrated in Attachment A; 
 Report specific capacity; 
 Report projected residual drawdown; 
 Report estimated transmissivity and storativity (if available); 
 Report offsite and onsite well interference.  This should be based on a five year 

projection of drawdown using standard hydrologic methods.  If multiple wells are 
being proposed at the project site, the cumulative effect of these wells must be 
considered when evaluating offsite well interference; 

 If required, report whether the project would draw down the groundwater table to 
the detriment of groundwater-dependent habitat (located on or near the project 
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site), typically a drop of 3 feet or more from historical low groundwater levels.  
This should be based on a five year projection of drawdown using standard 
hydrologic methods. 

 
3.4.3 Significance of Impacts Prior to Mitigation 
 
Based on analysis provided above, provide a summary of the following: 
 
 For residential well tests, include conclusions that demonstrate whether each 

well tested has a significant impact from low well yield; 
 For offsite and onsite well interference, conclusions must clearly demonstrate 

whether potentially significant impacts to well production, on and off property may 
result from the proposed project’s production; 

 For projects required to analyze impacts to groundwater-dependent habitat, 
include conclusions that demonstrate whether there will be a significant impact to 
groundwater-dependent habitat; 

 For non-residential well tests, provide a brief summary of whether the well test 
was able to satisfy any County requirements including the County Groundwater 
Ordinance (Section 67.703.2) and evidence of whether or not the well(s) will be 
capable of meeting its proposed land use objective(s). 

 
3.4.4 Mitigation Measures and Design Considerations  

 
Provide brief descriptions of proposed mitigation measures and design 
considerations.  For each measure, state the impact being mitigated.   
 
Well Interference: Mitigation measures for offsite impacts could include potentially 
deepening offsite wells with significant impacts, or locating new production wells 
further away from offsite wells.   
 
Low Well Yield: An example mitigation measure for low well yield could be project 
redesign to eliminate lots that have low well yield or drilling an additional well which 
can pass the low well yield significance criteria.    
 
Groundwater-Dependent Habitat: Mitigation for impacts to groundwater-dependent 
habitat could include installing a monitoring well between the production well and the 
groundwater-dependent habitat and setting drawdown thresholds (this is only 
possible for projects with ongoing conditions, such as an MUP).  Another potential 
mitigation measure for impacts to biological resources would be to locate production 
wells further away from groundwater-dependent habitat.   
 
3.4.5 Conclusions  

 
 For each significant impact, determine if the proposed mitigation measures have 

reduced the significance level to “less than significant” in accordance with stated 
Significance Guidelines. 
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4.0 WATER QUALITY IMPACT ANALYSIS 

 
4.1 Guidelines for the Determination of Significance 

 
The following condition, if met, would be considered a significant impact: 

 
Groundwater resources for proposed projects requiring a potable water 
source must not exceed the Primary State or Federal Maximum 
Contaminant Levels (MCLs) for applicable contaminants.  Proposed 
projects that cannot demonstrate compliance with applicable MCLs will be 
considered to have a significant impact. In general, projects will be 
required to sample water supply wells for nitrate, bacteria (fecal and total 
coliform), and radionuclide activity (change in significance guidelines too).  
Projects may be required to sample other contaminants of potential 
concern depending on the geographical location within the County. 
 
4.2 Methodology 

 
For all water quality testing conducted as part of the groundwater investigation, the 
following information should be included to document procedures and analysis of the 
data: 

 
4.2.1 Sampling Procedures 

 
 Groundwater Sampling Collection – Include the date(s) groundwater samples 

were collected, equipment used to collect samples, the amount of water purged 
prior to sample collection, and any field parameters (pH, specific conductance, 
turbidity, and temperature) collected during sampling; 

 Analytical Methods – Include analytical method(s) for each constituent and the 
laboratory that performed the analysis.  For most constituents, a laboratory 
certified by the California Department of Health Services is required; 

 Sample Handling and Transportation – Indicate the type of bottles used for each 
analysis, preservation methods, and sample transportation methods including 
following proper chain-of-custody procedures [Important: Samples collected by 
anyone other than a qualified consultant (or staff/subcontractors under the direct 
supervision of the qualified consultant) will not be accepted by the County as 
valid samples]. 
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4.2.2 Sampling Analysis 
 

 Include a summary of groundwater analytical results and compare the results for 
each constituent with its respective Primary or Secondary State or Federal 
Maximum Contaminant Levels (MCLs).  Depending on the amount of water 
quality data collected, a table(s) may be helpful to summarize water quality 
analytical data;  

 Indicate whether the samples were analyzed within the laboratory holding times 
for each constituent.  

 
4.3 Significance of Impacts Prior to Mitigation 
 
Significance of water quality impacts to the project site must be discussed based 
upon water quality sampling performed from onsite wells and in some cases 
potential for water quality impacts from offsite sources.  A summary should be 
provided from the detailed analysis of water quality included above.  The summary 
must document whether any samples from wells to be used as a potable water 
source were found to exceed Primary State or Federal MCLs, which would be 
considered a significant groundwater impact.  

 
4.4 Mitigation Measures and Design Considerations  

 
Provide brief descriptions of proposed mitigation measures and design 
considerations.  Refer to Section 5.0 of the County Guidelines for Determining 
Significance for the County’s Typical Mitigation Measures.  For each measure, state 
the impact being mitigated.  Mitigation measures for water quality could include 
eliminating portions of the proposed project where water quality impacts exceed 
MCLs or including a water company or community water system to properly treat 
significant water quality impacts.  
 
4.5 Conclusions  

 
 For each significant impact, determine if the proposed mitigation measures have 

reduced the significance level to “less than significant” in accordance with stated 
Significance Guidelines. 

 
5.0 SUMMARY OF PROJECT IMPACTS AND MITIGATION 
 
This section shall provide a brief text summary of project impacts and mitigation.  
Also, provide conclusions of work conducted to meet the requirements of the San 
Diego County Groundwater Ordinance or any other groundwater-related regulation 
associated with the project.  This section should also be used to make any non-
CEQA conclusions and recommendations regarding groundwater resources.  
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6.0 REFERENCES 
 
This list must provide adequate references to documents cited in the technical study.  
References that were relied upon and which have a limited circulation must include a 
location where the public can readily access and review the document. 
 
7.0 LIST OF PREPARERS AND PERSONS AND ORGANIZATIONS 

CONTACTED 
 
Provide a list of preparers. Note that the principal author must be a California 
Professional Geologist or the report will not be accepted.  The principal author must 
sign the report and include their California Professional Geologist number and 
stamp.  
 
TECHNICAL APPENDICES/ATTACHMENTS 
 
The Table of Contents shall list each document attached to the report in the order in 
which they are referenced in the report.  As required, the following documents 
should be included as an appendix in the report: 
 
 
A. Well Testing Data. Include all well testing data collected from each well test 

(including clock time, elapsed time, depth to water, drawdown, measured flow 
rates, and cumulative water pumped);  

B. Well Logs. Include copies of all well completion logs (as available) for all wells 
on the project site and within the project’s watershed; 

C. Well Test Plan. Include a copy of the well test plan as required by the County to 
implement all well tests; 

D. Laboratory Analytical Reports. Include copies of all analytical laboratory 
reports including QA/QC data and chain-of-custodies; 

E. Correspondence. Include any pertinent non-County correspondence, which are 
directly related to the groundwater investigation;  

F. Groundwater Monitoring and Mitigation Plan (if required). For projects with 
on-going conditions or requirements, such as Major Use Permits, a mitigation-
monitoring plan may be required.  The plan may include such items as 
monitoring water levels and demand and limiting flow or setting water level 
thresholds.  Specific items to be included in the plan will be determined by the 
County Groundwater Geologist.   
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[Attachment A] 

 
Guidelines for Performing Residential Well Tests 

 
Well tests are the procedure through which water is produced from a well and 
measurements are taken on a regular basis to provide data used to determine well and 
aquifer characteristics.  The following guidelines are for residential well tests.  All such 
tests shall satisfy conditions within Section 67.703.1 of the Groundwater Ordinance.  
Non-residential well tests shall meet the requirements of Section 67.703.2 of the 
Groundwater Ordinance and may have more extensive requirements than a residential 
well test.  
 
1.0 WELL TEST PLAN 
 
Prior to performing any well test, a well test plan must be prepared and submitted to the 
County Groundwater Geologist for approval.  Submittal and approval of this plan will 
ensure that the well test is conducted in compliance with the necessary requirements for 
a specific project.  At a minimum, the following items shall be included in the well test 
plan:  
 
 Well Location – The County Groundwater Geologist will select lots that appear to 

have the least access to a viable groundwater supply. Well tests must be performed 
on these lots. A figure shall be included showing the location of each well to be 
tested;  

 Well Description – Include well depth, well diameter and static water level. A well 
completion log for each well to be tested should be included in the well test plan (if 
available);   

 Pumping Rate – For well tests performed for individual residential lots, the well test 
must be conducted at no less than three gallons per minute (gpm).   

 Well Configuration – See Section 2.0;   
 Well Test Duration – For well tests performed for individual residential lots, the 

minimum well test duration shall be no less than 24 hours unless after 8 hours of 
pumping the measured specific capacity is equal to or greater than 0.5 gallons per 
minute/per foot of drawdown, at which time pumping can be terminated.  If a well is 
primarily completed in fractured bedrock with minor residuum and/or alluvium, the 
County Groundwater Geologist may require that testing continue until the water level 
in the production well has been lowered below the residuum/rock or alluvium/rock 
contact. 
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2.0 CONFIGURING THE WELL FOR TESTING 
 
Prior to configuring a new well for testing, the well must be properly developed. 
 
2.1  Equipment 
 
In order to perform a proper well test, the well must be configured with the proper 
equipment so as to be able to maintain a constant discharge rate and allow monitoring 
of water levels and discharge data. The following equipment is generally required for a 
proper test: 
 
 A Cumulative and Instantaneous Flowmeter – accuracy of the flowmeter must be 

periodically determined by calibration and/or timing the filling a container of a known 
volume;  

 A Discharge Line – should discharge at least 100 feet away from the well and to the 
extent that is practically possible be placed outside of a surface water drainage; 

 Valving – necessary to regulate flow, and may require a return line if the proposed 
production rate is significantly less than the capacity of the well and pump; 

 A Check Valve – necessary to prevent water from siphoning back into the well when 
the pump is shut off; 

 Water Level Monitoring Equipment (pressure transducer and/or sounding device) – 
sounding tube is recommended to avoid getting the monitoring device fouled in the 
well. 

 
 2.2  Pre-Test Equipment Calibration 
 
At least 24 hours (preferably 72 hours) before the start of the well test, the well pump, 
valving, flowmeter and water level monitoring equipment should be tested (generally for 
15 to 30 minutes). Prior experimentation with the equipment using several pump rates 
prior to the actual well test can eliminate potential errors in maintaining a constant 
discharge rate during the actual well test.   
 
Pre-test water levels should be monitored and documented including one data point 
prior to the pre-test, and at least one data point after the pre-test (typically 24 to 72 
hours after the pre-test) to document adequate recovery to normal static water level.  
 
Never begin the actual well test until the water level in the well has returned to normal 
static water level from the pre-test pumping stress, otherwise the well may still be 
recovering and that could invalidate the data collected during the well test.  
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3.0 WELL TEST PROCEDURES 
 
3.1  Beginning the Well Test 
 
Start the well test by recording the start time and initial cumulative flowmeter reading.  
The well test must be conducted at a rate that can be maintained constant throughout 
the test as determined from the pre-test and at least at the minimum required pumping 
rate as approved by the County Groundwater Geologist.  
 
Record water level and production rate data at the following frequencies: 
 
Time since pumping started  Monitoring frequency 
0 to 10 minutes    30 seconds 
>10 to 30 minutes    2 minutes 
>30 minutes to 2 hours   10 minutes 
>2 to 12 hours    30 minutes 
>12 to 24 hours    1 hour 
 
3.2  Maintaining a Constant Discharge Rate 
 
The usability of the data collected during the well test is directly correlated to 
maintaining a constant rate during the test, and large pump rate deviations (e.g., greater 
than 20% of the target rate) may invalidate the well test.  The pumping rate must be 
monitored and adjusted throughout the well test to maintain it at the target rate. These 
adjustments will be required more frequently in the beginning, when the water level 
changes with time, are the greatest. Record when the pumping rate is monitored and 
adjusted. 
 
3.3  Pumping Duration 
 
All residential well tests shall be performed for at least 24 hours at a minimum of 3 gpm 
unless after 8 hours of pumping the measured specific capacity is equal to or greater 
than 0.5 gallons per minute/per foot of drawdown, at which time pumping can be 
terminated.  In addition, all well tests must produce at least two full well bore volumes of 
water (a bore volume is that quantity of water which is stored within the saturated 
portion of the drilled annulus of the well); 
 
In order to determine the specific capacity after 8 hours of pumping, use the 
following equation: 
 
Specific capacity (gallons per minute [gpm]/foot) = average pump rate (gpm) 
            total drawdown (feet) 
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3.4  Completion of the Well Test 
 
At the end of the pumping period, record the following: 
  
1.  The time pumping stopped;  
2.  Total drawdown;  
3.  Cumulative water discharged and total well bore volumes removed.  
 
3.5  Recording Recovery 
 
Recovery water levels shall be monitored and recorded for a period of time equal to or 
greater than the pumping duration (except in cases where 100% recovery is reached 
prior to the time equal to the pumping duration) of the test at the following frequencies: 
 
Time since pumping stopped  Monitoring frequency 
0 to 10 minutes   30 seconds 
>10 to 30 minutes   2 minutes 
>30 minutes to 2 hours  10 minutes 
>2 to 12 hours   30 minutes 
>12 to 24 hours   1 hour 
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4.0 PLOTTING AND INTERPRETING DATA 
 
The following section offers guidance on plotting and interpreting data using specific 
methodologies.  A different methodology may be used with prior approval from the 
County Groundwater Geologist. 
 
4.1  Plotting Data 
 
4.1.1  Plotting Drawdown Data 
 
Plot pumping data (preferably using a spreadsheet program) on semi-logarithmic charts 
with the logarithm of time since pumping started on the x-axis, and drawdown on the y-
axis as shown below:   
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Draw a straight line through the data and calculate s (s = the change in drawdown  
over 1 logarithm of time. The straight line should then be projected out to 2,600,000 
minutes (approximately 5 years). 
 
 
 

Drawdown

0

10

20

30

40

50

60

70

80

90

100

0.1 1 10 100 1000 10000 100000 1000000 10000000

Time since pumping started (minutes)

D
ra

w
d

o
w

n
 (

fe
et

)

 

Predicted Drawdown after 5 Years = 84 feet 



____________________________________________________________________________________ 

Report Format and Content Requirements for       31  
Groundwater Resources  

4.1.2  Plotting Recovery Data 
 
Plot recovery data as follows: plot the logarithm of the ratio of time since pumping 
started divided by the times pumping stopped (t/t’) on the x-axis and residual drawdown 
on the y-axis. 
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4.2  Interpreting Data 
 
4.2.1  Calculate Residual Drawdown: 
 
Residual drawdown at t/t’ = 1. Project the t/t’ line back to a value of 1 and read where 
it intercepts the y-axis. See the example below: 

 
The example above shows a projected residual drawdown at t/t’ = 1 as 2 feet, therefore 
it would be reported as 2 feet of residual drawdown.  If extrapolated drawdown values at 
a t/t’ of 1 on a semilog plot of the recovery data project more than 0.5 feet of residual 
drawdown, where t is the time since pumping began and t’ is the time since pumping 
stopped, the well test would be considered a failure. 
 
4.2.2  Calculate Predicted Drawdown After 5 Years 
 
From the drawdown plot, obtain the amount of predicted drawdown after approximately 
5 years (2,600,000 minutes) of pumping at the given average discharge rate of the well 
test.  For residential well tests, the predicted drawdown after 5 years should then be 
corrected to a sustained rate of 0.31 gpm (approximately 0.5 acre-feet per year).  In the 
example above (Section 4.1.1), the drawdown after a sustained production of 3 gpm for 
5 years is projected to be 84 feet.  In order to predict drawdown after 5 years of 
sustained production at 0.31 gpm (i.e., 1/10th of the pump-tested rate of 3 gpm) the 
projected drawdown from the graph should be prorated using the following equation: 
 
Well-tested rate    =  0.31 gpm       
Projected 5-year drawdown from graph   Predicted 5-year drawdown 

Recovery 

0

5

10 

15 

20 

25 

30 

35 

40 

1 10 100 1000

Time since pumping started divided by time since pumping stopped (t/t')

R
es

id
u

al
 d

ra
w

d
o

w
n

 
(f

ee
t)
 

s = 7 feet 

Residual Drawdown = 2 feet 



____________________________________________________________________________________ 

Report Format and Content Requirements for       33  
Groundwater Resources  

 
In our example the calculation would be as follows: 
 
3 gpm  =  0.31 gpm 
84 feet    s 
 
After cross multiplying and dividing, we get:  s = 8.4 feet 
 
This is the predicted drawdown after sustained pumping from 5 years at 0.31 gpm.  
Predicted drawdown after five years must be less than the saturated depth of water 
above the pump intake or 100 feet, whichever is less (the pump intake is assumed to be 
50 feet above the bottom of the well). If the predicted drawdown exceeds this depth, the 
well test would be considered a failure.  
 
This method is only useful when the drawdown data is reasonably linear for the majority 
of the plot. If the plot indicates a constant-head boundary, no-flow boundary, dewatered 
alluvium, dewatered residuum, a stranded fracture, or single fracture, another 
interpretation should be used and approved in advance by the County Groundwater 
Geologist.  
 
4.2.3  Calculate Transmissivity 
 
Calculate transmissivity using the Cooper-Jacobs approximation1 to the Theis equation, 
which states: 
 
T= 2.3 x Q 
     4 x  x s 
 
Where: 
 
T = Transmissivity (feet²/day) 
Q = average pumping rate (feet³/day [multiply gpm by 193]) 
 = 3.14 
s= the change in drawdown over 1 logarithm of time [or t/t’ for recovery data] 
 
1Cooper, H.H., Jr. and C.E. Jacobs. 1946. A Generalized Graphical Method for Evaluating Formation 
Constraints and Summarizing Well Field History.  Transactions, American Geophysical Union 27:526-34. 
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