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EXECUTIVE SUMMARY 
 
The Rainbow Municipal Water District (District) is considering ways to manage and use 
groundwater, primarily within the area of Rainbow Valley located east of Interstate 15 (I-
15).  This Groundwater Management Plan (GMP) has been prepared by Dudek & 
Associates (Dudek) on behalf of the District in accordance with Assembly Bill 3030 (AB 
3030). The Rainbow Valley Watershed described in this report represents a small portion 
of the District’s service area; however it is an area where the District currently imports 
approximately 1500 acre-feet of water per year for customers.  As a result of the import 
of water since the 1950s in combination with the characteristics of Rainbow Valley Basin 
(Basin), groundwater has accumulated in the Basin, and it is now essentially full.  This 
GMP describes work done by Dudek on the behalf of the District to evaluate the 
hydrologic conditions and to assess potential groundwater use and management options. 

ES-1 Background 
 
Rainbow Valley (Valley) is located in San Diego County, adjacent to Riverside County 
(Figure 1).  Rainbow Valley Watershed is a 5864-acre watershed that includes Rainbow 
Valley Basin (the groundwater basin of Rainbow Valley located east of I-15).  Rainbow 
Valley Basin is generally surrounded by foothills composed of granitic rock.  The 
geology and shape of the Valley is such that the large quantities of water imported to the 
Valley are now stored in the Basin.  This has led to a high water table in the Valley floor, 
which, in turn, has led to failed septic systems and a resultant ban on new construction in 
the Valley floor.  It has also likely led to year-round (perennial) flow of water in Rainbow 
Creek east of I-15. 
 
Land use in Rainbow Valley consists mostly of agricultural uses.  Between 1095 and 
3818 acre-feet of water have been imported into the Rainbow Creek Sub-Watershed, 
which includes the Basin, on an annual basis since 1966 (Watermaster 2004).  The 
majority of water imported to Rainbow Valley is applied as irrigation to agricultural land 
and the remainder is used for residential and other limited commercial uses.  Agricultural 
irrigation water adds to both groundwater in the Basin through infiltration and to surface 
water in Rainbow Creek through surface runoff.  Also, since there is no sewer collection 
system in the Basin, additional water enters the groundwater system from septic 
discharge. 
 
Agricultural irrigation runoff and septic systems add nitrogen and phosphorous to surface 
water and groundwater.  These chemicals are referred to as nutrients since they promote 
aquatic and terrestrial plant growth.  These nutrients, among other contaminants, have led 
to the degradation of groundwater and surface water quality.  Rainbow Creek, which 
flows through Rainbow Valley (Figure 2) to the Santa Margarita River, is listed on the 
Clean Water Act Section 303(d) list of impaired water bodies due to elevated nutrient 
concentrations.  This listing has led to the development of Total Maximum Daily Loads 
(TMDLs) for Rainbow Creek by the San Diego Regional Water Quality Control Board 
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(RWQCB).  The TMDLs may ultimately lead to additional land use or operational 
constraints imposed by the RWQCB. 

ES-2 Objectives 
 
This GMP has been prepared in order to address three main issues related to groundwater 
in Rainbow Valley Basin; the use of only imported water, the high water table, and poor 
water quality.   
 
The objectives of the GMP are to evaluate means to: 
 

• Provide a safe, reliable local water supply  
• Reduce dependence on imported water by developing a local groundwater supply 
• Lower the groundwater table within Rainbow Valley east of I-15 
• Improve water quality (both surface and groundwater) 
• Educate the agricultural and residential communities regarding best management 

practices they can implement 
 
To date there has been no comprehensive evaluation of hydrologic conditions with the 
groundwater basin.  Thus, preparation of this GMP required the compilation and analysis 
of previously-collected data and has led to recommendations for further data collection 
and monitoring since extensive data gaps were determined to exist.  Additionally, Dudek 
has conducted an initial evaluation of potential projects that could be implemented in the 
Basin in order to address these objectives.  The Potential Projects report presents 
groundwater extraction and treatment options and wastewater disposal options (Dudek 
2005a).   

ES-3 Conceptual Model 
 
Physical Setting 
 
The Rainbow Valley Watershed (Watershed) includes the approximately 500-acre 
Rainbow Valley Basin located east of I-15, located within the unincorporated community 
of Rainbow.  The Basin is located within Rainbow Valley and is bounded by foothills.  
The majority of Rainbow Creek is located within the Rainbow Valley Watershed.  After 
exiting the Rainbow Valley Watershed approximately 2 miles east of I-15, Rainbow 
Creek receives additional flow from tributaries outside of the District service area and 
eventually flows into the Santa Margarita River (Figure 2).  
 
In order to evaluate the groundwater basin and the Watershed, Dudek compiled data from 
numerous sources; however, very limited data were available.  The data included one 
period of groundwater monitoring, which included four groundwater quality samples 
collected in April 1989, approximately three years of periodic surface water monitoring, 
and very limited geologic and hydrogeologic information.  Based on the limited data 
Dudek made several assumptions that included the locations of where Rainbow Creek is 



Executive Summary   

______________________________________________________________________________________ 
Groundwater Management Plan  1982-164 
Rainbow Valley Basin   Dudek and Associates, Inc. 
 3 May 2005 

a gaining stream, the location of a groundwater divide, and the shape and size of the 
groundwater basin.  These assumptions were used in order to evaluate the basin with 
regard to the overall water balance, estimating contributions to poor water quality, the 
cause of high water levels, and the overall potential to produce groundwater, lower water 
levels, and improve water quality. 
 
Figure 3 illustrates the conceptual model for the Basin and the components of the water 
balance.  The geology in the Basin is shown as including a thin layer of alluvium, 
underlain by a large bowl of residuum, which includes decomposed and weathered 
granite.  The residuum is in contact with fractured granitic rocks.  The water table is 
located within a few feet of the surface due to the shape of the Basin and the cumulative 
effect of of imported water delivered to the Valley since the 1950s.   
 
Imported water return flow from residential and agricultural uses and precipitation 
contribute water to the Basin.  Data suggest the existence of a fully-saturated aquifer 
system and that the Basin is essentially full.  Water leaves the Basin through 
evapotranspiration and stream flow out of the Basin.  Water in Rainbow Creek represents 
a combination of storm water runoff, irrigation runoff, and groundwater. 
 
Water Balance and Storage 
 
A water balance has been calculated for the Watershed.  It is based on limited data for 
1990 to 1991 as follows: 
 
Water Balance (values in acre-feet per year for October 1990 - 1991) 

Inflows Outflows Change in Storage 
Precipitation1 9054  Evapotranspiration4 8564 Water  
Imported Water2 1168  Stream Flow5  Level 11 
Groundwater 
Inflow3 

0       Runoff 
      GW Baseflow  

1473 
164 

Rise8  

  Pumping6 10   
  Other GW Outflow7  0   
TOTAL 10222 - 10211 =     11 

Notes:  1) Estimated rainfall of 18.5 inches over 5864 acres (Section 2.3) 
2) Estimated from District Delivery Records by applying a ratio of water delivered to the 
Watershed area to water delivered to the entire District service area for 1999-2003 to the reported 
values of water delivered to the entire District service area for October 1990-1991. 
3) No net groundwater inflow to Watershed assumed 
4) Determined from water balance, compares favorable with calculated value (Section 2.5.2.3) 
5) Total stream flow from USGS Station daily stream flow.  Groundwater baseflow was estimated 
to account for 10 percent of stream flow (Section 2.5.1). 
6) Estimate of 20 dwelling units extracting 0.5 acre-feet per year each 
7) Groundwater outflow from Basin assumed as groundwater discharge to Rainbow Creek 
(Section 2.5.2.2) 
8) Calculated based on depth to groundwater in four wells in the Basin (Section 2.5.2.3) 
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Based on assumptions regarding the geology of the Basin, the groundwater storage in the 
residuum was calculated as potentially ranging from approximately 11,900 to 59,500 
acre-feet.    
 
Existing Groundwater Production 
 
Groundwater wells have been installed in the Watershed.  Based on driller’s logs 
obtained from the Department of Water Resources, several existing, private wells pump 
groundwater from the fractured granitic rocks at rates typically less than 25 gallons per 
minute.  The total depths of the majority of these wells were between 400 and 1000 feet 
below ground surface.  An annual extraction of 10 acre-feet has been estimated, but no 
direct measurements appear to be available. 
 
Water Quality 
 
Water quality is of great importance in determining the usability of the groundwater 
resource.  One measure of water quality is the total dissolved solids (TDS) contents of the 
water.  State drinking water regulations recommend a limit of 500 milligrams per liter 
(mg/l) TDS with an upper limit of 1,000 mg/l due to taste considerations.  For reference, 
water imported by the District has a TDS of 436 to 563 mg/l (RMWD 2003).  Water used 
for irrigation should generally not exceed 450 to 2000 mg/l depending on water 
chemistry and intended use.  Although limited data are available, the Basin appears to 
have high TDS water.  Groundwater samples obtained from shallow wells in 1989 
indicate a range of 370 to 2330 mg/l TDS.  Samples from Rainbow Creek during low 
flow (base flow) conditions demonstrate a range of 793 to 1325 mg/l.    
 
Nutrients, primarily nitrate and phosphate, are of concern in Rainbow Creek.  Surface 
water quality has been monitored by Camp Pendleton between 1970 and 1988, by 
Mission Resource Conservation District in 1995/1996 and 1998/1999, and by the 
Regional Water Quality Control Board in 2000.  According to these data, concentrations 
of nitrate as nitrogen peaked in the mid 1980s at 77 mg/l.  Average wet-weather 
concentrations of nitrate as nitrogen between 1995 and 2000 ranged from 3 to 17 mg/l in 
the Valley. Average dry-weather concentrations at Station 3, just downstream of the 
Valley floor, ranged from 0.3 to 8 mg/l.  Average wet-weather phosphate as phosphorus 
concentrations ranged from 0.96 to 1.9 mg/l.  
 
Concentrations of nitrate as nitrogen in groundwater averaged 228 mg/l in 1989.  
Concentrations of TDS averaged 1430 mg/l in 1989.  These groundwater data are the 
average of one sample collected from each of four wells in April of 1989; therefore, the 
data are very limited.  Additional water quality data are required to further develop the 
GMP and to evaluate potential projects. 
 
ES-4 Potential Groundwater Management Actions 
 
Currently the District only supplies imported water.  Therefore, the District does not 
currently have a need to manage the groundwater basin in Rainbow Valley.  However, 
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this GMP evaluates future options for groundwater production and groundwater basin 
management because the District has a right to recover and re-use imported water that 
accumulates in the Basin.   
 
Potential Projects 
 
The District may implement projects to meet GMP objectives.  Potential projects could 
include groundwater extraction and treatment for domestic or irrigation purposes or 
groundwater extraction and blending with the raw water supply to reduce TDS.  
Depending on the subsurface conditions, which have not yet been fully defined, potential 
projects could also include wet season storage of imported water in the aquifer for use 
during summer months when costs to import water are higher.  Additional data and 
information are needed prior to evaluation of specific potential projects. 
 
Groundwater production projects could result in a lower water table.  A lower water table 
could result in the proper function of septic systems, which, in turn could result in an 
improvement in water quality.   
 
Recommended Actions 
 
Future data collection and feasibility studies for projects, such as groundwater production 
projects, are recommended to fill many of the data gaps noted in this report and to better 
understand the potential to effectively extract and use groundwater from the residuum in 
the Basin.  Additionally, the effectiveness of extraction and treatment methods, the 
sustainability of groundwater extraction, and the potential restrictions, such as biological 
impacts associated with decreased dry season stream flow (west of I-15), should be 
evaluated.  Data collection should include boring logs from the Basin, pump tests, water 
elevation data, water quality data, and stream flow and quality data. 
 
Evaluation Monitoring 
 
Prior to and during implementation of a project, surface water and groundwater levels 
and quality should be monitored on a regular basis.  The data would be collected and 
evaluated to determine the state of the Basin and assess the effectiveness of the potential 
project in meeting GMP objectives. 
 
Best Management Practices  
 
Groundwater production in the Basin would likely lower the water table, which would 
likely lead to improved groundwater quality if septic systems are allowed to work 
properly.  Greater improvements in water quality would likely be the result of the 
implementation of best management practices (BMPs), such as those for agricultural 
irrigation and domestic septic systems.  Additionally, BMPs for conservation would be an 
important part of managing the Basin. 
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ES-5  Continued Stakeholder Involvement 
 
The main purpose of this GMP is to identify potential groundwater use and management 
options available to the District.  Once additional data are obtained to support a 
refinement of the options presented in this GMP, the District will be in a position to 
propose specific GMP projects.   
 
Updates to this GMP should occur every five years, or more frequently if a specific 
project or management plan is to be implemented.  Updates should include an evaluation 
of new data collected and the status of studies, implementation, and/or effectiveness of 
potential projects.  Stakeholders will be involved in this process.  Additionally, an 
advisory committee will be formed following adoption of the plan to manage and provide 
further development of the GMP.   
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1 INTRODUCTION 

1.1 Plan Authority and Administration 
 
The Rainbow Municipal Water District Board of Directors formally approved Resolution 
No. 02-18 on November 6, 2002.  The Resolution directed the District to submit a grant 
application to the California Department of Water Resources (DWR) pursuant to the 
Local Groundwater Management Assistance Act of 2000, Assembly Bill 303 (Grant).  
Following acceptance of the Grant by DWR on July 9, 2003, the Resolution directed the 
District to enter an agreement with DWR to receive the Grant for development of the 
Rainbow Valley Basin Groundwater Management Plan in accordance with the provisions 
of Assembly Bill 3030.  On November 5, 2003, the District Board adopted Resolution 
No. 03-27 for the intention of drafting the Rainbow Valley Basin Groundwater 
Management Plan. 
 
The Rainbow Valley Basin is a groundwater basin underlying Rainbow Valley, located in 
the northern San Diego County near the San Diego County and Riverside County line 
(Figure 1).  The Basin is located within the unincorporated community of Rainbow and is 
surrounded by the neighboring communities including Fallbrook, Pala, and Bonsall.  The 
Basin is located within Rainbow Valley and is bounded by foothills to the north and east 
and in some areas to the west and south.  The land uses in the Valley include orchards, 
commercial nurseries, and rural residential areas. 
 
The Basin is located in the eastern portion of the Vallecitos Hydrologic Subarea within 
the DeLuz Hydrologic Area.   The DeLuz Hydrologic Area is part of the Santa Margarita 
Hydrologic Unit.   

1.2 Plan Objectives 
 
The Rainbow Valley Basin GMP was developed collectively with input from the 
community, local regulatory agencies, and the District.  The GMP is intended to provide 
the basis for long-term management of the Rainbow Valley Basin to benefit current and 
future agricultural, environmental, rural, and urban needs and seeks to establish a local, 
safe, and reliable water resource alternative. The objectives of the Rainbow Valley 
Groundwater Management Plan and potential management actions are listed in Table 1, 
below. 
 
Table 1 – Management Objectives 
Management 
Objective 

Rationale Potential Management Actions 

Provide a safe, 
reliable local 
groundwater 
supply and 
reduce 

The District receives 100 percent of 
its water supply from imported water.  
Supplementing the water supply with 
local water would  
• potentially lower the cost of water 

Potential projects for groundwater 
production are discussed in the 
Potential Projects in Rainbow Valley 
Basin Report (Dudek 2005a). 
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dependence on 
imported water 

for the District,  
• meet San Diego County Water 

Authority and Metropolitan Water 
District recommendations to seek 
local water supply,  

• provide additional resources for 
emergency use and critical water 
shortages, and 

• meet CALFED objectives 

Water conservation measures could 
reduce the dependence on imported 
water.  Conservation measures are 
discussed in Section 3. 
 
Best management practices can be 
implemented to help maintain water 
quality in the Basin.  BMPs are 
discussed in Section 3. 

Lower the 
groundwater 
table within 
Rainbow Valley 

The high water table in Rainbow 
Valley has led to septic system failure 
and ground saturation in the Valley 
floor.   

Potential projects that would result in 
the lowering of the groundwater table 
are discussed in the Potential Projects 
in Rainbow Valley Basin Report 
(Dudek 2005a). 
 
Best management practices for septic 
systems can be implemented to help 
maintain proper septic system 
operation. 
 
Groundwater elevations in the Valley 
can be measured quarterly. 

Improve surface 
and groundwater 
quality 

Rainbow Creek is listed on the Clean 
Water Act Section 303(d) list of 
impaired water bodies due to elevated 
nutrient concentrations.  
Additionally, very limited 
groundwater data indicate high 
concentrations of nutrients and total 
dissolved solids (TDS).  

Best management practices can be 
implemented to help maintain surface 
and groundwater quality in the Basin. 
 
Lowering of the groundwater table 
would lead to improved septic tank 
operation and improved water 
quality. 
 
Groundwater and surface water 
monitoring can be conducted to 
measure changes in water quality 
over time. 

Educate the 
agricultural and 
residential 
communities 
regarding 
reducing 
discharges to the 
surface and 
groundwater 

The Rainbow Creek TMDLs, adopted 
by the San Diego RWQCB in 
February 2005, lists limits for nitrate, 
nitrogen, and phosphorus in Rainbow 
Creek and sites agricultural and 
residential communities as 
contributing to the nutrient load in 
Rainbow Creek. 

Best management practices for septic 
systems and agricultural land can be 
implemented to help maintain water 
quality in Rainbow Creek.  
 
Mission Resource Conservation 
District and the United States 
Department of Agriculture currently 
organize BMPs for agricultural 
developments and residences.  
Additionally, the County of San 
Diego has plans to implement BMPs 
for residential septic tanks. 
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1.3 Regulatory Setting 
 
This GMP has been prepared in accordance with AB 3030 and California Water Code 
(CWC) requirements.  These requirements are discussed further in Section 1.4. 
 
The GMP management objectives are intended to provide a local groundwater supply and 
improve surface and groundwater quality.  These two main objectives involve several 
regulatory agencies and orders, as follows: 
 
Developing a local groundwater supply 
 
Rainbow Municipal Water District is a special district, organized under the California 
Water Code.  The District purchases water from the San Diego County Water Authority 
(SDCWA), which purchases the water from the Metropolitan Water District (MWD). 
 
Groundwater production from Rainbow Valley is subject to the existing water rights.  If 
the District were to reduce dependence on imported water supplied by SDCWA and 
MWD by developing a groundwater supply, a number of water rights-related conditions 
would apply.  The Rainbow Valley Basin is a part of the Santa Margarita Watershed, 
which has been adjudicated.  The water rights for the Rainbow Creek Sub-Watershed 
were defined by the United States District Court in the October 1962 Interlocutory 
Judgment No. 42.  The judgment stated that, as of the 1962 judgment, there were no 
presently vested or inchoate appropriative rights to any of the waters of the Rainbow 
Creek Sub-Watershed and that water rights of the Santa Margarita River system are 
subject to the continuing jurisdiction of the Court, as handled by the Santa Margarita 
River Watermaster.  Additional information on water rights is included in Section 2.6.4. 
  
If the District were to produce groundwater from the Basin and flow in Rainbow Creek 
was affected, agencies such as the Army Corps of Engineers, the United States Fish and 
Wildlife Service, the California Department of Fish and Game, and the RWQCB may be 
involved in potential mitigation measures or permitting, as discussed in the Biological 
Constraints Report (Dudek 2005b). 
 
Improving water quality 
Rainbow Creek is listed on the Clean Water Act Section 303(d) list of impaired water 
bodies due to elevated nutrient concentrations.  Section 303(d) establishes the TMDL 
process to provide controls to improve water quality.  The San Diego RWQCB developed 
and adopted TMDLs for Rainbow Creek (RWQCB 2005).  San Diego County was 
directed by the RWQCB in the TMDLs to monitor groundwater and surface water along 
Rainbow Creek Watershed.  Although the District was not directed by the RWQCB to 
conduct monitoring, it is in the District’s best interest to manage the Basin and the water 
quality of the Basin. 
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1.4 Plan Development Process and Components 
 
The Rainbow Valley Basin Groundwater Management Plan includes required, 
recommended, and voluntary components as listed in CWC 10750 et seq. and DWR 
Bulletin 118-223.  The following table presents the Plan components and identifies the 
location where individual components are presented in the Plan.  The GMP development 
process is described in California Water Code 10753.2-10753.6. 
 
Table 2 – GMP Components 
Plan Component GMP Section 

CWC Section 10750 et seq., Mandatory Components 
1. Documentation of public involvement statement (CWC 10753.4(b)) 5.2 
2. Establish management objectives (CWC 10753.7 (a)(1)) 1.2 
3. Establish monitoring plan (CWC 10753.7 (a)(1)) 3.3, 3.4 
4. Involvement of other agencies (CWC 10753.7 (a)(2)) 3.3, 5.1 
5. Adoption of monitoring protocols (CWC 10753.7 (a)(4)) 3.3, 3.4 
6. Map of groundwater basin, showing local agency boundaries and boundary 
as defined in DWR Bulletin 118 (CWC 10753.7 (a)(3)) 

Figure 2, Figure 
4, Figure 5 

7. For agencies not overlying groundwater basins, prepare GMP using 
appropriate geologic and hydrogeologic principles (CWC 10753.7 (a)(5)) 

1.1 

CWC Section 10750 et seq., Voluntary Components 
8. Administration of well abandonment and well destruction program 3.3 
9. Monitoring of groundwater levels and storage 3.3.1 
10. Identification of well construction policies 3.3 
11. Construction and operation by local agency of groundwater contamination 
cleanup, recharge, storage, conservation, water recycling, and extraction 
projects 

3.2 

12. Development of relationships with state and federal regulatory agencies 1.3, 5.1 
DWR Bulletin 118 Suggested Components 

13. Manage with guidance of advisory committee 1.5, 5.3 
14. Describe area to be managed under GMP, including the physical setting 
and historical and projected water demands and supply 

2 

15. Create link between management objectives and actions of GMP 1.2 
16. Describe GMP monitoring program 3.3, 3.4 
17. Describe integrated water management planning efforts 2.6.3 
18. Report on implementation of GMP 3.3, 3.4, 3.5, 6 
19. Evaluate GMP periodically 6 
 

1.5 Public Outreach and Education 
Public outreach and education is one of the defined goals of the GMP.  Public outreach 
required under CWC 19753.2-10753.6 is ongoing.  The initial work was completed 
thorough public meetings, informational mailings, website and newspaper notices, and 
public workshops. 
 
An advisory committee will be formed following adoption of the plan to manage and 
provide further development of the GMP.  The advisory committee members will include 
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members of the residential and business communities, Mission Resources Conservation 
District, and other stakeholders.  
 
Data presentations and public workshops were held on 2/15/05, 3/17/05, and 5/5/05 to 
discuss development of the GMP.  The purpose of these meetings and workshops was to 
share data and obtain input for the development of the GMP from local residents, 
businesses, community groups and other stakeholders. 

1.6 Organization of AB3030 Groundwater Management Plan 
  
The Groundwater Management Plan is organized as follows:  
 

Section 1.0 Introduction  

Section 2.0 Physical Setting 

Section 3.0 Plan Implementation 

Section 4.0 Groundwater Sustainability 

Section 5.0 Stakeholder Involvement  

Section 6.0 Groundwater Management Plan Reporting and Updating 

 Section 7.0 Recommendations 

Section 8.0 References 

 
Documents produced in support of or otherwise related to this GMP are the March 2005 
Biological Constraints Report and the April 2005 Potential Projects in Rainbow Valley 
Basin. 
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2. PHYSICAL SETTING 

2.1 Introduction 
 
The Rainbow Valley Watershed is located in northern San Diego County and Southern 
Riverside County along the San Diego County and Riverside County line (Figure 1).  The 
Rainbow Valley Watershed is located in Township 9S, Range 3W, Sections 1, 2, 3, 4, 9, 
10, 11, 12, and 16, Township 9S, Range 2W, Sections 5, 6, and 7, Township 8S, Range 
3W, Section 36, and Township 8S, Range 2W, Sections 31 and 32.  The Rainbow Valley 
Watershed comprises approximately 5864 acres (Figure 2).   
 
The Watershed boundary presented in Figure 2 and used for this study is the boundary 
defined by the RWQCB in the January 27, 2005 Redline Draft TMDL Report, east of the 
Rainbow Municipal Water District and Fallbrook Public Utilities District Boundary.  
Figure 4 presents other boundaries previously identified for the Rainbow Creek area.  
These are watershed boundaries defined by Camp Pendleton and referenced in 
Interlocutory Judgment No. 42 and the hydrologic sub-units defined by the RWQCB 
(RWQCB 1994).  The watershed boundaries differ most in areas north of Gomez Creek 
(southeast portion of the Watershed) and along the southern portion of Rainbow Valley, 
just east of I-15.  These are two areas with relatively flat topography.  According to the 
Interlocutory Judgment No. 42, “Due to the generally level terrain of Rainbow Valley, 
the watershed divide is not readily identifiable from surface inspection, and its exact 
location can only be determined by engineering means” (US District Court 1962). 
 
The Rainbow Valley Watershed includes the Rainbow Valley Basin (Basin; groundwater 
basin), which is located within the unincorporated community of Rainbow.  The Basin is 
located within Rainbow Valley and is bounded by foothills.  Due to the limited 
availability of boring logs within the Basin and until additional data is obtained, the Basin 
is approximated by the boundary of the Valley floor (Figure 5). 
 
The majority of Rainbow Creek is located within the Rainbow Valley Watershed.  
Rainbow Creek headwaters begin in the hills east of Rainbow Valley, run through 
Rainbow Valley Basin, exit the Valley near the I-15, and flow through the hilly area west 
of the I-15.  After exiting the Rainbow Valley Watershed, Rainbow Creek receives 
additional flow from tributaries outside of the District service area and eventually flows 
into the Santa Margarita River.  Rainbow Creek and associated streams are shown on 
Figure 2. 
 
Within Rainbow Valley Basin, data suggests the existence of a fully saturated aquifer 
system.  The combination of the geology of the area, which is assumed to be a bowl-
shaped contact of residuum with fractured granite with one main exit for groundwater 
flow out of the Basin (Figure 3), and heavy agricultural use, which results in the addition 
of imported water to the subsurface, has resulted in a water level in the majority of the 
Basin that is within a few feet of the ground surface. 
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This section presents data and information that was compiled in an attempt to understand 
the physical setting in the Basin.  The data may also be used to evaluate potential projects 
that may address the goals discussed in Section 1.  The goals include lessening the 
dependence of the District on imported water, lowering the water level in the Basin, and 
improving water quality. 
 
Data and information compiled during the preparation of this GMP included: 
 
Table 3 – Compiled Data Sources 
Report/Information Author Date 
Precipitation and Evaporation 
Escondido2 Daily Precipitation Western Regional Climate Center 

(WRCC) 
1979-2004 

Fallbrook and Hines Precipitation National Weather Service and 
Hines Nursery 

2000 

Precipitation at Rainbow 
Conservation Camp  

California Department of Forestry 1988-1993 

Red Mountain Reservoir 
Precipitation and Evaporation Data 

Fallbrook Public Utilities District 1997, 2003-2004 

Evaporation from Water Surfaces in 
California 

DWR Nov 1979 

Geology 
Drillers Well Logs DWR Various 
Cross Section at I-15 and Rainbow 
Creek 

Caltrans 1981 

Stream Flow 
Rainbow Creek Daily Stream Flow 
Data 

United States Geological Survey 
(USGS) 

11/89 – 2004 

2000 Stream Flow Data RWQCB 2000 
Groundwater Levels 
Water Level Measurements  San Diego County 1987-1992 
Ground-Water Levels for California USGS Water Resources 1950s – 1970s 
Water Rights 
Findings of Fact, Conclusions of 
Law and Interlocutory Judgment: 
Rainbow Creek Sub-Watershed 

United States District Court Oct 1962 

Santa Margarita Watershed Annual 
Watermaster Report 

Santa Margarita Watershed 
Watermaster 

August 2004 

Surface Water Quality 
Willow Glen Basin Non-Point 
Source Nitrate Reduction Program 

Mission Resource Conservation 
District (MRCD) 

Nov 1999 

Surface Water Quality Field Data MRCD 1998-1999 
Basewide Water 
Requirement/Availability Study 

Camp Pendleton/Leedshill 
Herkenhoff 

1988 

Rainbow Creek TMDL Study 
Surface Water Data 

RWQCB 2000 
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Groundwater Quality 
Groundwater Evaluation of Rainbow 
Valley 

John Peterson, San Diego County April 1989 

 

2.2 Topography 
 
The elevations within the Rainbow Valley Watershed range from approximately 2100 
feet above mean sea level (msl) at the eastern edge of the Watershed to approximately 
700 feet msl at the western edge of the Watershed (USGS 1975).  The topography slopes 
steeply from Mt. Olympus, at the eastern edge, toward the valley that contains the 
Rainbow Conservation Camp at approximately 1550 feet msl.  The ground surface 
elevation rapidly decreases between the Rainbow Conservation Camp and Rainbow 
Valley.  The elevation of Rainbow Valley ranges from 1100 to 1050 feet msl; however, 
the elevation in the majority of the Valley is between 1060 and 1050 feet msl.  West of 
the freeway, the elevation of Rainbow Creek ranges from approximately 1000 to 700 feet 
msl while the surrounding hills reach approximately 1300 feet msl. 

2.3 Climate 
 
Rainbow has a mild climate, with warm summers and mild winters.  Summer highs and 
lows in near-by Fallbrook average 89 and 61 degrees Fahrenheit and winter highs and 
lows in Fallbrook average 64 and 44 degrees according to combined information from 
WorldClimate and the National Weather Service.  Data from the Western Regional 
Climate Center “Escondido 2” station yield similar average temperatures. 
 
Rainfall generally occurs during the months of November through March.  Average 
annual rainfall based on a correlation of limited data from Rainbow Conservation Camp 
with the Escondido 2 data for the period of record (between 1980 and 2003) is 18.4 
inches per year, with approximately 85 percent occurring during November through 
March.  Rainbow Conservation Camp is located near the eastern portion of the Watershed 
and Escondido 2 is located approximately 20 to 25 miles south of Rainbow. 
 
Pan evaporation data from near-by reservoirs Red Mountain Reservoir, Lake Wohlford, 
and Vail Lake were used to estimate the evaporation in the irrigated areas of the Rainbow 
Valley Watershed.  Data from Red Mountain Reservoir from 1997 was used (Nehan pers. 
com. 2004).  Red Mountain reservoir is located approximately 2 miles southwest of 
Rainbow Valley Basin, at an elevation of approximately 1100 feet msl.  Data from Lake 
Wohlford from the years 1941 to 1946 was used (DWR 1979).  Lake Wohlford is located 
approximately 19 miles south of Rainbow Valley Basin, at an elevation of approximately 
1500 feet msl.  Data from Vail Lake from the years 1952 to 1976 was used (DWR 1979).  
Vail Lake is located approximately 15 miles east of Rainbow Valley Basin, at an 
elevation of approximately 1350 feet msl.  The data were averaged to estimate the 
evaporation in the irrigated areas of the Rainbow Valley Watershed as approximately 
52.85 inches per year.  Calculations and pan coefficients used are included in Appendix 
A.  
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2.4 Geology 
 
The Rainbow Valley Basin is located within the Peninsular Ranges geomorphic province 
that extends from the Los Angeles Basin into Baja California, Mexico.  The Peninsular 
Ranges are underlain primarily by plutonic rocks formed by the cooling of molten 
magmas deep within the earth’s crust during a subduction of an oceanic crustal plate with 
the North American Plate between 140 and 90 million years ago.  Metamorphic rocks 
were also produced over this period of time when the intense heat of magmas 
metamorphosed older sedimentary rocks.   
 
Surficial geologic maps from the USGS Southern California Areal Mapping Project 
available for the Rainbow Watershed reveal the existence of the Granodiorite of Rainbow 
formation (Kr), a plutonic rock that comprises most of the slopes of the eastern portion of 
the Watershed from Mt. Olympus to the slopes surrounding the Rainbow Valley.  The 
Granodiorite of Rainbow is described as being Cretaceous in age (138-63 million years) 
and comprised of leucocratic hornblende-biotite granodiorite with medium to coarse 
grains and massive.  The USGS geologic map describes the majority of the surficial soils 
in Rainbow Valley (Qoa) as older alluvial flood plain deposits; Pleistocene in age, 
younger than 500,000 years (USGS 2000; Figure 6).  The alluvium is further described as 
being mostly well consolidated, poorly sorted, permeable flood plain deposits.  Active 
alluvial flood plain deposits (Qa) are mapped in association with those undergoing 
deposition by Rainbow Creek and are described as late Holocene in age (less than 10,000 
years), unconsolidated sand and gravel deposits in active alluvial flood plains.  Further 
west of the Rainbow Valley and I-15, the slopes transition from the Rainbow 
Granodiorite into Gabbro undivided (Kgb) of Cretaceous age.  The Gabbro undivided is 
also a plutonic rock comprised of mostly biotite-hornblende-hypersthene gabbro and is 
coarse grained, dark gray, and massive.  Other rock types in the Watershed include a 
Tonalite undivided (Kt) formation, Cretaceous in age and located immediately to the 
south of the Rainbow Valley.  Additionally, metavolcanic and metasedimentary rocks 
(KJm) of Cretaceous and Jurassic age exist to the southwest of Rainbow Valley. 
 
The well logs obtained from the DWR provide information about the geology and soils 
beneath the surface in the Watershed (Figure 7).  In general, sandy loam, also referred to 
as topsoil was reported between 0 and 3 feet below ground surface.  However, this varied 
greatly depending on location.  Some well logs reported little to no topsoil whereas others 
reported as much as 9 feet of topsoil including loose soil and rocks.  In general, the 
steeper upper slope areas are expected to have thinner soil accumulation than the 
intermediate or lower slope areas.  For example, the driller’s log for one well located 
within the Valley floor (P-19), reported 3 feet of sandy loam.  Decomposed granite, or 
residuum, is reported in varying thicknesses between 0 and 128 feet below ground 
surface, beneath the topsoil and loose soil and rocks (alluvium).  Residuum is defined by 
H.E. LeGrand as weathered material, including the soil, down to fresh, unweathered rock 
(Dictionary Page-Geology 2005).  According to the log for well P-19, decomposed 
granite (residuum) is reported between 3 and 48 feet below ground surface. Underlying 
the decomposed granite, weathered granitic rocks (also residuum) are generally found in 
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varying thicknesses between 11 and 367 feet thick.  Weathered granitic rocks were 
reported in the log for well P-19 between 48 and 415 feet below ground surface.  
Basement rock or unaltered granitic rock is first encountered at varying depths 
throughout the watershed between 0 and 415 feet below ground surface.  The basement 
rock also contains water-bearing fractures.  According to the log for well P-19, basement 
rock was encountered at 415 feet below ground surface.  These observations support the 
generalization that basement rock will be encountered at shallower depths in the steeper 
upslope areas and at deeper depths in the lower slope areas and valleys.           
 
Figure 3 presents a conceptual model of the subsurface conditions along Rainbow Creek 
in the Valley.  The interpreted thicknesses of the alluvium and residuum are generally 
based on the review of the sparse well logs. 
 
Surficial soils in the Rainbow Valley are mainly comprised of sandy loam that forms 
from the granitic alluvium in alluvial fans.  According to the Rainbow Community Plan, 
the sandy loam is underlain at a shallow depth in many places with hardpan exacerbating 
drainage problems for crops and residences (San Diego County 1988).  For a more 
thorough description of soils in Rainbow Valley and Rainbow Creek, refer to the 
Biological Constraints Report by Dudek completed in March 2005 (Dudek 2005b).                   

2.5 Hydrology 
 
Rainbow Creek flows through Rainbow Valley Basin, exits the Basin at I-15, and flows 
west-southwest until it joins the Santa Margarita River (Figure 2).  Based on 
measurements and observations by the RWQCB and MRCD at several locations along 
Rainbow Creek, during times of minimal storm water flow (during the dry season of June 
to October), Rainbow Creek is often dry in areas east of I-15 while flow is maintained in 
areas west of I-15 (Table 4).  
 
Table 4 – Dry Weather Flow 
 

Date 
Precip 
(Esc2) 

Station 1 
(Jubilee) Station 2 (Hines) 

Station 3 (Oak 
Crest) 

Station 4 
(Willow Glen) 

6/4/1996 0 slow 0 slow trickle slow 
6/11/1996 0 2-3 gpm 0 low good 
6/18/1996 0 2-3 gpm 0 low good 
6/25/1996 0 2-3 gpm 0 very low moderate/ low 
7/2/1996 0 1-2 gpm 0 0 low 
7/9/1996 0 0 0 0 moderate 

7/16/1996 0 0 0 0 low-moderate 
7/23/1996 0 0 0 0 low 
7/30/1996 0 0 0 0 slow 
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Date 
Precip 
(Esc2) 

Station 1 
(Jubilee) Station 2 (Hines) 

Station 3 (Oak 
Crest) 

Station 4 
(Willow Glen) 

8/6/1996 0 0 0 0 moderate/high 
8/13/1996 0 0 0 0 slow 
8/20/1996 0 0 0 0 slow 
8/27/1996 0 0 0 0 slow 
9/3/1996 0 0 0 0 slow 

9/10/1996 0 0 0 0 slow 
9/17/1996 0 0 0 0 slow 
9/24/1996 0 0 moderate slow moderate 
7/14/1998 0 moderate no flow -pooled moderate moderate 
7/21/1998 0 slow  very slow moderate moderate 
7/28/1998 0 low low low low 
8/4/1998 0 low no flow low low 

8/11/1998 0 low low low low 
8/18/1998 0 no flow very low low low 
8/25/1998 0 no flow low low low 
9/1/1998 0 no flow moderate slow-moderate moderate 

9/15/1998 0 very low very low low low 
9/18/1998 0 no flow very slow very slow moderate 
9/22/1998 0 very slow moderate slow moderate 
9/29/1998 0 slow moderate-fast moderate moderate 
6/1/1999 0 moderate moderate (flood) moderate slow moderate 
6/8/1999 0 slow dry very slow moderate 

6/15/1999 0 very slow  dry moderate-slow very slow 
6/22/1999 0 very slow dry slow slow 
6/29/1999 0 dry dry very slow slow 
7/6/1999 0 0 0 very slow 0.1 cfs 

8/22/2000 0 0  0  0.03 cfs 0.07 cfs 
8/29/2000 0 0  0  0.03 cfs 0.06 cfs 
9/5/2000 0 0  0  0.06 cfs 0.05 cfs 

9/12/2000 0 0  0  0.03 cfs 0.05 cfs 
9/19/2000 0 0  0.41 cfs  0.01 cfs 0.05 cfs 
9/26/2000 0 0 0 - 0.06 cfs 

Table Notes:   Data Source 1996-1999 – MRCD (flow descriptions were not quantified in 1996-1999) 
  Data Source 2000 – RWQCB 
  Data Source Precipitation – WRCC Escondido 2 daily data 
  Station 4 (2000) data from USGS Willow Glen Station 
  Station 1, 2, 3 (2000) data using Parshall flume 
  cfs – cubic feet per second 
  gpm – gallons per minute 
 
Based on these observations, it appears that the groundwater gradient and the slope of the 
Creek are such that groundwater generally contributes (discharges) to Rainbow Creek in 
areas west of I-15 (Figure 3).  The contribution of groundwater to the surface water flow 
in Rainbow Creek is called baseflow.  During times of precipitation, both storm water 
flow and baseflow contribute to the stream flow west of I-15.  East of I-15, storm water 
flow typically comprises the stream flow in Rainbow Creek.  Due to limited data, it is 
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unclear whether surface water flow noted east of I-15 during dry weather periods was due 
to surface water flow from irrigation runoff or from groundwater.   
 
According to the data tables included in Appendix B of the RWQCB TMDL Report, on 
four dates in September and October 2000, Rainbow Creek at Station 1 (Jubilee) was dry; 
however, groundwater was found surfacing upstream of Station 1 (Jubilee).  Therefore, 
groundwater may also contribute to Rainbow Creek in areas of the Creek east of I-15. 
 
Within Rainbow Valley Basin, Rainbow Creek is an intermittent stream.  The sources of 
groundwater recharge include storm water, irrigation water, and septic leachate.  Due to 
the large volume of recharge in the Basin and due to the inferred bowl-shaped contact of 
residuum with fractured granite, groundwater accumulates in the Basin and is located 
within several feet of the Valley floor.  Groundwater exists within the alluvium, 
residuum, and fractured granite (Figure 3). 

2.5.1 Surface Water Flow 
 
Rainbow Creek is shown on Figure 2.  Rainbow Creek is an intermittent stream east of 
approximately the I-15 underpass and is a gaining, perennial stream west of I-15.  Several 
creeks flow into Rainbow Creek within the Rainbow Valley Watershed.  According to the 
Interlocutory Judgment No. 42 for the Rainbow Creek Sub-Watershed, these creeks are 
all intermittent.  After exiting the Rainbow Valley Watershed, Rainbow Creek is joined 
by several tributaries prior to joining the Santa Margarita River. 
 
Daily stream flow measurements have been recorded by the USGS in Rainbow Creek at 
Willow Glen since November 1989.  The USGS Willow Glen Station is just downstream 
from the western end of the Rainbow Valley Watershed and receives surface water from 
one tributary to Rainbow Creek outside of the Rainbow Valley Watershed.   
 
The average annual stream flow measured at the USGS Willow Glen station is 1540 acre-
feet for the period of record (from 1990 to 2003).  The average annual stream flow 
measured between 1999 and 2003 is 740 acre-feet, indicating that the flow during the 
period of 1999-2003 was approximately half of the average flow.  A similar ratio was 
calculated for precipitation (rainfall) between these time periods.   
 
Stream flow data from the USGS Willow Glen station indicate that Rainbow Creek is a 
perennial stream at this location, with summer flows typically ranging from 0.1 to 1 cfs 
between July and October.  During the winter and early spring, rain events have created 
peak flows as high as 129 cfs (measurement recorded March 27, 1991).  This 
measurement followed five days of one inch or more of rain within one week. Typical 
winter and early spring flows, that don’t correspond with rain events, are between one 
and two cfs.   
 
Surface water flow was also measured or described by MRCD and RWQCB at five 
stations along Rainbow Creek in the 1990s and in 2000 (Figure 5).  At the USGS Willow 
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Glen Station, groundwater discharge in the year 2000 appeared to account for 
approximately 10 percent of wet weather flow in Rainbow Creek.  The baseflow was 
calculated by projecting the average dry weather flow throughout the year at the USGS 
Willow Glen Station in 2000 and dividing that by the actual total annual flow for 2000 
(calculation shown in Appendix A). 
 
A comparison of surface water flow in Stations 2 and 3 (Hines and Oak Crest) and the 
USGS Willow Glen Station versus precipitation measured at the Rainbow Conservation 
Camp and less often at a Hines rain gauge is presented as Figure 8.  The comparison 
shows that the flow during rain events at the USGS Willow Glen Station (Station 4) is 
generally higher than the flow at Station 3 (Oak Crest), which is generally higher than the 
flow at Station 2 (Hines).   
 
Little to no flow occurred at Station 2 (Hines) during the summer of 2000.  The flow at 
Station 2 (Hines) spikes during rain events.  For example, less than 0.2 inches of rain on 
September 22 and 23, 2000 led to a peak flow at Station 2 (Hines) of 0.54 cfs.  However, 
the stream flow at Station 2 (Hines) also peaked during times of no precipitation.  During 
these peaks, stream flow at Station 3 (Oak Crest) also peaked, although less than the flow 
at Station 2 (Hines).  During these peaks, the flow at the USGS Willow Glen Station did 
not increase.  The peaks at Station 2 (Hines) during periods of no precipitation indicate 
that surface water, other than that caused by precipitation, from the Hines Nursery area or 
upstream from Hines periodically contributes to the Rainbow Creek flow. 
 
A peak similar to that discussed for Hines during periods of no precipitation occurred at 
Station 3 (Oak Crest) on October 18, 2000.  During this time period, when the flow at 
Station 3 (Oak Crest) peaked to 0.35, the flow at the USGS Willow Glen Station 
increased slightly.  The flow at Station 2 (Hines) showed no change. 

2.5.1.1 Biological Constraints 
 
Changes in stream flow could have biological impacts.  Dudek conducted biological 
surveys within Rainbow Valley and along Rainbow Creek west of I-15 to identify 
potential constraints to implementing potential GMP projects.  The biological surveys 
included mapping the potential for sensitive plant and wildlife species.  Within Rainbow 
Valley, sensitive vegetation and wetlands occur as relatively small patches.  Sensitive 
upland, riparian, and wetlands vegetation were identified throughout most of the area of 
Rainbow Creek that was surveyed (Dudek 2005b).  Portions of the Valley and Rainbow 
Creek may provide habitat for threatened and endangered species (Dudek 2005b). 
 
If potential GMP projects would result in direct or indirect impacts to the sensitive 
species discussed in the Biological Constraints Report, then permits would be required 
from the U.S. Army Corps of Engineers, the RWQCB, and/or the California Department 
of Fish and Game and mitigation would need to occur.  A constraints analysis and 
recommendations for avoidance and mitigation measures are presented in the Biological 
Constraints Report (Dudek 2005b). 
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Rainbow Creek and adjacent riparian habitat may be affected by lowering of the 
groundwater table.  Upland habitats are not expected to be affected by potential project 
activities.  
 
As stated in Section 2.5.1, based on data from 2000, groundwater contributes 
approximately 10 percent of the wet weather flow at Station 4 (Willow Glen).  Dry 
weather flow consists of groundwater and irrigation runoff.  Based on the data compiled 
to date, it is not known what projects might be implemented, what impact on the 
groundwater level within the Basin will result from the potential project, and what impact 
on stream flow will result. 
 
The Biological Constraints Report lists potential adverse impacts primarily to arroyo 
willows and western sycamores.  Additional ecological impacts could include the loss of 
open sandy terraces, reduction of size of pools and the width and depth of the Creek, and 
a decrease in downstream connectivity.  These ecological impacts could potentially 
impact species such as the Arroyo chub, red-legged frog, and Least Bell’s vireo, among 
other species.   
 
The potential impacts could be mitigated by the creation of habitat as discussed in the 
Biological Constraints Report (Dudek 2005b).  Permits and/or consultation with various 
regulatory agencies may also be necessary. 
 
The reduction in stream flow that may occur due to implementation of a specific project 
should be estimated during feasibility studies.  Potential biological impacts should be 
reviewed for specific projects at that time. 

2.5.2 Groundwater Hydrology  
 
The Rainbow Valley Basin is surrounded by foothills to the north, east, and west.  The 
granitic rocks in the foothills, including a portion of the area south of Rainbow Valley, 
confine groundwater flow in these directions.  There are limited data regarding 
groundwater flow within Rainbow Valley.  Dudek assumes that there is one main exit, 
located in the area of the I-15 overpass at Rainbow Creek, for groundwater flow out of 
the Valley.  According to the 1962 Interlocutory Judgment No. 42 for the Rainbow Creek 
Sub-Watershed, there is a surface divide near the southern end of Rainbow Valley.  At 
the location of the surface divide, there is a lip of basement complex material that rises to 
an elevation of 1015 feet msl and prevents the movement of groundwater south of 
Rainbow Valley, except when the groundwater level is higher than 1015 feet msl (US 
District Court 1962).  According to boring logs from Caltrans from the I-15 bridge area, 
basement rock also exists at approximately 1010 to 1015 feet msl in this area. 
 
Although, based on groundwater elevations measured between 1988 and 1992, the 
groundwater elevation is higher than this basement complex lip, Dudek assumes that 
there is a groundwater divide near the area of the surface divide.   
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Groundwater within Rainbow Valley Basin occurs within a few feet of the ground 
surface and discharges to Rainbow Creek.  Groundwater exists within the alluvium, 
residuum, and fractured granite.  The contact among the alluvium, residuum and 
basement rock has not been defined; however, Dudek has estimated the contact between 
the alluvium and residuum to be approximately 3 to 10 feet below ground surface (bgs) 
within the Valley and the contact between the residuum and the fractured granite to be 
approximately 550 feet bgs in the center of Rainbow Valley.  This estimate is based on 
the lithology of well logs in the vicinity of Rainbow Valley that were obtained from the 
Department of Water Resources (Figure 7).  For the one well within the Valley floor (P-
19) the contact between the residuum (decomposed and weathered granite) and fractured 
granite was 415 feet below ground surface.  This well was located near the edge of the 
Valley and it has been assumed that the thickness of the alluvium and residuum is greater 
in the center of the valley floor.  
 
The 550-foot depth interval for the contact of the residuum and fractured granite was 
estimated to facilitate an estimate of the potential size of the groundwater basin.  The size 
of the groundwater basin was estimated by assuming the residuum in Rainbow Valley is 
situated in a fashion that resembles a circular ellipsoid, or a bowl.  Approximate aquifer 
storage capacities based on the estimated volumes calculated using this method are 
discussed in Section 2.5.2.3. 

2.5.2.1 Groundwater Levels 
 
Four shallow wells located in the Basin were monitored by the County of San Diego 
Department of Planning and Land Use from late 1987 until 1992 (Figure 9).  The 
wellheads were not surveyed; however the estimated groundwater elevation was 
calculated based on an estimated ground elevation interpolated from topographic maps 
and the measured depth to water.  Estimated groundwater elevations range from 1033 to 
1068 feet above mean sea level.  Near Rainbow Creek, groundwater elevations in wells 
C-1 and C-3 averaged approximately 5.25 feet below ground surface and approximately 
1044 feet above mean sea level during this time period. 
 
Water levels in the four wells were measured in 1990 and 1991.  Groundwater levels in 
all but one of the wells (C-3) show seasonal trends, but almost no change over the period 
of 10/90 to 9/91 (Figure 10).  Seasonally, water levels vary by approximately 2 feet.  
Measurements taken from Well C-6 show slightly larger variations, with up to 
approximately 5 feet of seasonal variation during the measurement period. 
 
Groundwater levels were also measured in a few wells and several locations described as 
“holes” by the USGS in the late 1960s and the early 1970s.  The majority of the wells 
were located in the eastern portion of the watershed and none of the wells were located 
within the Valley floor.  Many of the holes, however, were located in the Valley floor.  
Each hole location was only measured once during that time period.  Therefore, it appears 
that one-time groundwater grab samples were collected from the holes.  Some of the 
holes were located near the “C” wells, located in the Valley floor.  It is difficult to 
compare one-time water levels from the 1960s and 1970s with the water level 
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measurements in the 1980s and 1990s.  For example, a hole near well C-1 had a water 
level of 1042 feet above msl in March 1972, whereas the water level in C-1 was 
approximately 1038 in February 1988. 
 
Dudek has not reviewed any data that indicates the existence of a perched aquifer.  
However, Dudek has received verbal communication about a Soil Conservation Service 
report, which has not been located, that apparently presents evidence for a perched 
aquifer (Mitchell, pers. com. 2005).  Dudek has also received verbal communication that 
the perched aquifer is caused by a clay hardpan a few feet below ground surface 
(Smothers, pers. com. 2005).  Additionally, Hines Nursery apparently operates an 
irrigation well that reportedly has a static water level several hundred feet deep (Westrup, 
pers. com. 2005).  However, Dudek was not supplied a copy of water level data or well 
logs for the Hines well. 

2.5.2.2 Groundwater Movement 
 
Based on the assumed bowl-shaped contact of residuum and fractured granite in Rainbow 
Valley and the groundwater exit near the I-15 overpass, Dudek presumes that 
groundwater generally flows to the west-southwest.  Specifics of groundwater elevation 
data and hence inferred groundwater movement within Rainbow Valley are difficult to 
determine based on limited data.  The groundwater elevation data collected from four 
wells in the Valley (Figure 9) between 1988 and 1992 were collected from mostly hand-
dug wells with no surveyed reference point.  Therefore, it is difficult to relate one well 
(and groundwater level) to another.   
 
Additional groundwater elevation data obtained from the California Department of 
Transportation (Caltrans) from the Foundation Investigation for the Rainbow Creek 
Bridge was used to estimate groundwater flow direction and hydraulic conductivity.  
Based on the water levels measured in borings B-1, B-2 and B-3 located to the north of 
Rainbow Creek in May of 1980, the horizontal hydraulic gradient is 0.17 feet per feet, 
and the direction of groundwater flow is to the south (Appendix B).  This suggests that in 
May 1980, Rainbow Creek is a gaining stream (i.e., groundwater is flowing into the 
stream).  Using Darcy’s Law, with the cross-sectional area corresponding to the thickness 
of alluvium between boreholes B-2 and B-3, and assuming a baseflow of 0.03 cfs, the 
calculated hydraulic conductivity is 7.75 feet per day (calculation included in Appendix 
A).            
 
Based on knowledge of the basement rock location and general water level information, 
groundwater moves west-southwest from the Valley.  The remainder of the area 
surrounding the Valley consists of granite hills, which limit groundwater flow, and an 
assumed groundwater divide south of Rainbow Valley.   
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2.5.2.3 Groundwater Storage 
 
Based on the high water levels and the lack of evidence of a perched aquifer, the Basin is 
presumed to consist of a single, fully saturated, unconfined aquifer system.  The 
groundwater located within the alluvium and residuum can be considered the stored 
groundwater.  Change in groundwater storage within the alluvium and residuum is 
affected by precipitation, evaporation, groundwater pumping, surface water and 
groundwater leaving the Valley, and water imported to the Valley.  Groundwater levels 
indicate the amount of groundwater storage.  As stated in Section 2.5.1, groundwater 
levels appear to fluctuate seasonally, but are fairly consistent year to year.  Therefore, the 
amount of groundwater storage is expected to change seasonally, but have little net 
change over an entire water year. 
 
In order to evaluate the change in available groundwater storage, the change in water 
levels between October 1990 and October 1991 for four wells was plotted on a map.  
Based on the changes in water levels, the Basin, approximated as the extent of surficial 
mapped alluvium, was divided into six areas.  Some of the areas experienced increases in 
water levels while some areas experienced decreases in water levels.  Based on the 
approximate changes in water levels in these six areas and using an available storage of 
25 percent, there is an estimated net increase in storage of approximately 11 acre-feet.  
Using an available storage of 5 percent, the net increase in storage is approximately 2 
acre-feet (Appendix A).  Overall, the change in storage is relatively negligible, compared 
to the volume of imported water and precipitation discussed below. 
 
Based on data from October 1990 to October 1991, there was approximately 9054 acre-
feet of precipitation over the Watershed area, 1168 acre-feet of water was delivered to the 
Watershed area by RMWD, approximately 1637 acre-feet of water left the Watershed as 
surface water flow, and approximately 10 acre-feet were pumped each year for domestic 
use (based on an average of ½ acre-ft per year for and estimated 20 domestic wells; 
Figure 7).  Based on this data and the estimated increase in storage of 11 acre-feet, the 
approximate amount of water that left the Watershed area as evapotranspiration is 
calculated to be 8564 acre-feet per year.  This calculation is shown below in Table 5 and 
in more detail in Appendix A.  
 
Table 5 – Water Balance (values in acre-feet per year for October 1990 - 1991) 

Inflows Outflows Change in Storage 
Precipitation1 9054  Evapotranspiration4 8564 Water  
Imported Water2 1168  Stream Flow5  Level 11 
Groundwater 
Inflow3 

0       Runoff 
      GW Baseflow  

1473 
164 

Rise8  

  Pumping6 10   
  Other GW Outflow7  0   
TOTAL 10222 - 10211 =     11 
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Table 5 Notes:  1) Estimated rainfall of 18.5 inches over 5864 acres (Section 2.3) 
2) Estimated from District Delivery Records by applying a ratio of water delivered to the 
Watershed area to water delivered to the entire District service area for 1999-2003 to the reported 
values of water delivered to the entire District service area for October 1990-1991. 
3) No net groundwater inflow to Watershed assumed 
4) Determined from water balance, compares favorable with calculated value  
5) Total stream flow from USGS Station daily stream flow.  Groundwater baseflow was estimated 
to account for 10 percent of stream flow (Section 2.5.1). 
6) Estimate of 20 dwelling units extracting 0.5 acre-feet per year each 
7) Groundwater outflow from Basin assumed as groundwater discharge to Rainbow Creek 
(Section 2.5.2.2) 
8) Calculated based on depth to groundwater in four wells in the Basin 

 
A second, independent calculation was made to estimate the amount of 
evapotranspiration.  The amount of evapotranspiration was estimated by applying 
evaporation pan coefficients for near-by lakes to the approximate irrigated area of the 
Watershed.  Based on this data (presented in Appendix A), approximately 8523 acre-feet 
of water per year left the Watershed via evapotranspiration.  This independent calculation 
varies from that of the water balance by approximately 40 acre-feet. 
 
A theoretical volume of the aquifer in Rainbow Valley was estimated by the bowl-shaped 
scenario described in Section 2.5.2.  A range of an approximate aquifer storage capacity 
was obtained by assuming a specific yield of 5 – 25 % (an estimate of 25% for highly 
weathered granite and decomposed granite to 5% for deeper, less weathered granite).  
Based on the bowl scenario, it has been estimated that the volume of the residuum within 
Rainbow Valley is 1 x1010 ft3 and the storage ranges from approximately 11,900 to 
59,500 acre-feet of available storage, depending on the specific yield.   

2.5.2.4 Existing Groundwater Wells 
 
Four groundwater wells located within Rainbow Valley Basin were monitored by the 
County of San Diego in the late 1980s and early 1990s (Figure 9).  The majority of the 
wells were previously-existing, hand-dug wells and were less than 10 feet deep.  The 
current status of the four wells is not known. 
 
Nineteen groundwater wells have been located within the Rainbow Valley Watershed.  
One of the wells is located within the Valley floor.  The locations of the wells were 
obtained from the boring logs obtained from the DWR (Figure 7).  Several other well 
logs from DWR were also obtained; however, the location of the wells could not be 
determined based on the information on the well logs.  Therefore, there are probably 
several more wells located within the Rainbow Valley Watershed.  Additionally, private 
wells, for which boring logs were not sent to DWR, may have been drilled within the 
Watershed.  However, no information has been obtained for any additional wells. 
 
Hines Nursery operates one irrigation well (Westrup, pers. com. 2005).  The depth of the 
well is reportedly 905 feet bgs and the pump is reportedly set at 750 feet bgs.   
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2.5.2.4.1 Well Depths 
 
The depths of the wells monitored by the County in the late 1980s and early 
1990s were mostly less than 10 feet bgs.   
 
Well depths from the logs reviewed from the DWR varied between 300 feet and 
1,104 feet below ground surface for the 19 wells located within the Watershed.  
The one well located within the Valley floor has a total depth of 927 feet below 
ground surface.  The depth of the Hines irrigation well is reported to be 905 feet 
bgs.  

2.5.2.4.2 Well Yields/Existing Groundwater Production 
 
Well yields reported in the well completion reports obtained from DWR indicate 
varying yields between 1 and 100 gpm.  The majority of these wells had total 
depths between 400 and 1000 feet below ground surface.  It should be noted that 
these yields were obtained during initial pump tests, usually air lifting over short 
periods of time, and may not be representative of long-term yields.  Based on the 
driller logs, most of the water is produced from fractures in the granitic bedrock.  
The one well located within the Valley floor (P-19) reportedly produces 
approximately 40 gallons per minute.  During an initial eight hour pump test, the 
well above reportedly produced 40 gpm with 400 feet of drawdown from the 
initial static water level of 10 feet below ground surface with the most water being 
produced from the fractures in the bedrock.     
 
A pump test was conducted for the Hines Irrigation well in 2000 or 2001 
(Westrup, pers. com. 2005).  During the pump test, Hines reportedly extracted 
groundwater at approximately 400 gpm with a pumping groundwater level of 
approximately 600 feet bgs.  Currently, Hines reportedly extracts groundwater at 
approximately 300 gpm for approximately 2 hours in order to fill an 
approximately 50,000 gallon tank.  Information on the frequency of pumping was 
not supplied to Dudek. 

2.6 Water Demand and Supply 

2.6.1 Water Demand 
 
Rainbow residents typically receive imported water only.  An unknown number of active 
private wells in the Watershed area provide minor amounts of water for irrigation or 
domestic purposes.  Based on the number of well logs supplied by DWR and mapped in 
the Watershed, Dudek estimates that approximately 20 wells are used for domestic or 
irrigation purposes.  Based on an assumed water use of ½ acre-foot per year per well, 
approximately 10 acre-feet of water per year are produced for domestic use.  The 
majority of these wells have total depths greater than 400 feet and it is assumed that the 
groundwater is produced from the fractured granite. 
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According to the Santa Margarita River Watershed Annual Watermaster Report for 2002-
2003, water imported by the District in 2003 for use in the Rainbow Creek Subwatershed 
was very similar to the amount of imported water in the 1960s.  Although water use 
increased in the mid-1980s, the water use has decreased to amounts used in the 1960s and 
early 1970s.  In contrast, water imported by the Rancho California Water District, which 
serves Temecula, has increased substantially since the late 1970s.  The difference is due 
to population growth.   
 
According to the Santa Margarita River Watershed Annual Watermaster Report for 2002-
2003, water imported by the District for use in Rainbow Creek Sub-Watershed is as 
follows: 
 
Table 6 – Imported Water in Rainbow Creek Sub-Watershed 
 
Year Acre-Feet of 

Imported 
Water 

Year Acre-Feet of 
Imported 
Water 

Year Acre-Feet of 
Imported 
Water 

1966 1308 1979 2348 1992 2277 
1967 1095 1980 1489 1993 1965 
1968 1377 1981 3153 1994 1651 
1969 1253 1982 2460 1995 1661 
1970 1689 1983 2190 1996 1815 
1971 1650 1984 3068 1997 1429 
1972 2037 1985 3410 1998 1601 
1973 1616 1986 2945 1999 1727 
1974 2049 1987 3390 2000 2217 
1975 1247 1988 2985 2001 1804 
1976 2239 1989 3003 2002 1676 
1977 2343 1990 3818 2003 1510 
1978 2188 1991 2904   
Source: Santa Margarita River Watershed Annual Watermaster Report for 2002-2003 
 
A ban on construction of new septic tanks in Rainbow Valley Basin has been enforced 
since 1970 due to high groundwater levels and a lack of a sewer system.  The ban has 
limited growth in the Watershed area.  Due to the building ban, the water demand in 
Rainbow Valley has held steady over the past 40 years. 
 
According to the Santa Margarita River Watershed Annual Watermaster Report for 2002-
2003, 82 percent of the water delivered to the area is used for agriculture.  Approximately 
9 percent is used for commercial and domestic purposes, and losses account for 
approximately 9 percent.  Based on information obtained from the San Diego Association 
of Governments, agricultural uses occupy approximately 20 percent of the Watershed 
area and residential uses occupy approximately 8 percent of the Watershed area.  
Approximately 65 percent of the Watershed area is undeveloped.   
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The District has 120 connections within the Rainbow Valley Basin and a total of 288 in 
the Watershed.  Major users in the Watershed area include Hines Nursery, Rainbow 
Heights Nursery, San Diego County, Roseland Nursery, Rainbow Valley Nursery Co., 
Eco Farms, A & A Grove Service & Produce Inc., Hanes Ranch, California Highway 
Patrol, Vallecitos School District, Rainforest Flora Inc., the California Department of 
Forestry, Oak Crest Estates, and Rainbow Highlands.  Within Rainbow Valley Basin, 
approximately 60 percent of the water supplied by Rainbow Municipal Water District to 
this area is used by Hines Nursery.  Additionally, approximately 90 percent of the water 
delivered to the watershed was delivered to the area east of I-15. 

2.6.2 Groundwater Supply 
 
Minor amounts of groundwater are used for domestic and irrigation purposes.  Based on 
the well logs for private wells obtained from DWR, the depths of the majority of the 
wells are greater than 400 feet.  Dudek was unable to get any information on current 
groundwater extraction from private wells other than the Hines well, as discussed below.  
Dudek has assumed that approximately 20 wells in the Watershed produce approximately 
10 acre-feet of water per year (assuming domestic uses of ½ acre-foot per year). 
 
Hines Nursery has one operating irrigation well (Westrup, pers. com. 2005).  The depth 
of the well is 905 feet bgs and the pump is set at 750 feet bgs.  Mr. Westrup stated that a 
pump test was conducted approximately four years ago.  During the pump test, Hines 
reportedly extracted groundwater at approximately 400 gpm with a pumping groundwater 
level of approximately 600 feet bgs.  Currently, Hines reportedly extracts groundwater at 
approximately 300 gpm for approximately 2 hours in order to fill an approximately 
50,000 gallon tank.  Information on the frequency of pumping was not supplied to 
Dudek. 
 
Groundwater is not currently used for the public drinking water supply.  Similarly, there 
are no developed surface water supply sources in the Valley. 

2.6.3 Water Demand Forecast 
 
The potential for additional development in Rainbow Valley is currently limited by the 
development moratorium imposed by the County and the existing General Plan.  While 
development pressures will increase significantly over the next 15 years, the current level 
of development is expected to remain relatively constant.   
 
Additionally, if the Valley follows similar development patterns as the remainder of the 
District’s service area, water use per acre will remain fairly consistent even though 
significant land use changes may occur.  That is, residential water usage per acre 
approximates agricultural water usage per acre. 
 
Maps of the existing water customers are shown in Figure 11.  Also shown in this figure 
are the water users with the most demand for water. 
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The potential areas for development in the valley are expected to be within the Valley 
floor.  The slopes of the valley are not well suited to dense development and will 
continue to be developed at densities between 1-5 acres per dwelling unit.  If future 
housing densities in the valley were allowed at 1 to 4 units per acre, the overall water 
demand could grow by approximately 50%; however, this is not expected to happen due 
to the existing General Plan and the development moratorium. 
 
The 2001 RMWD Master Plan predicts the water demand in the year 2020.  Based on the 
predicted demand for the entire District service area and the historical ratio of water used 
in the Watershed versus water used in the entire service area, the estimated demand for 
the Watershed in 2020 is 1640 acre-feet per year. 

2.6.4 Water Rights 
 
The water rights for the Rainbow Creek Sub-Watershed were defined by the United 
States District Court in the October 1962 Interlocutory Judgment No. 42.  The judgment 
stated that, as of the 1962 judgment, the United States of America and Fallbrook Public 
Utility District have vested appropriative rights to surface water in Rainbow Creek.  
There were no other vested or inchoate appropriative rights to any of the waters of the 
Rainbow Creek Sub-Watershed at that time (United States District Court 1962).   
 
The judgment stated that the water rights of the Santa Margarita River system are subject 
to the continuing jurisdiction of the Court.  The judgment defines waters of the Santa 
Margarita River system as surface waters and water within the younger alluvium.  
Groundwater within the residuum and fractured granite is not a part of the Santa 
Margarita River system and is not subject to Court definition. 
 
According to the Santa Margarita River Watershed Annual Report for 2002-2003, Chris 
R. and Jeanette L. Duarte have an appropriative right to store 0.5 acre-feet of water from 
Rainbow Creek (Watermaster 2004).  Dudek does not know if the Duartes currently 
exercise this right. 
 
In 1975, the final judgment by the California Supreme Court in City of Los Angeles v. 
City of San Fernando, et al. made two major findings regarding imported water.  
Agencies, such as Rainbow Municipal Water District, have the right to recharge and store 
imported water in a groundwater basin and to extract the water for use.  Additionally, 
agencies that import and deliver water to lands overlying a groundwater basin, as 
Rainbow Municipal Water District does, have a continuing right to extract the return flow 
from the groundwater.  The return flow is the portion of the imported water that, 
following use, percolates into the groundwater basin.  In the 1975 San Fernando case, the 
return flow was 20 to 35.7 percent of the imported water.  The return flow in Rainbow 
Valley Basin may be more than that of the San Fernando case due to the large amount of 
imported water applied to the ground surface as irrigation. 
 



Section 2 – Physical Setting   

______________________________________________________________________________________ 
Groundwater Management Plan  1982-164 
Rainbow Valley Basin   Dudek and Associates, Inc. 
 29 May 2005 

Rainbow Municipal Water District was formed on December 30, 1953.  Based on the 
data presented in Table 6 (Section 2.6.1), the District has delivered 80,587 acre-feet of 
imported water to the Rainbow Valley Watershed between 1966 and 2003.  No data for 
1954 to 1965 have been reviewed.  As approximately 90 percent of water delivered to the 
Watershed was delivered to the area east of I-15, an approximation of the amount of 
water imported to the Basin is 90 percent of 80,587 acre-feet, or 72,528 acre-feet.  Using 
the return flow percentages from the 1975 San Fernando case (20 to 35.7 percent), the 
District has a right to extract 14,500 to 25,900 acre-feet of groundwater based on 
historical deliveries and an ongoing percentage of future deliveries.  In addition, as a 
public agency, the District has an appropriative right to extract groundwater for public or 
municipal use as recognized by the courts in Pasadena v. Alhambra (1949) 33 Cal.2d 
908, Los Angeles v. San Fernando (1975), and Wright v. Goleta Water District (1985).  
No permit is required for the initial use or perfection of a groundwater appropriation. 

2.7 Water Quality 

2.7.1 Surface Water Quality 
 
According to data presented in the Basewide Water Requirement Availability Study for 
Camp Pendleton (Leedshill Herkenhoff 1988), concentrations of nitrate were analyzed 
between 1970 and 1988 in Rainbow Creek at Willow Glen Road.  The concentrations 
between 1970 and 1982 were generally less than or equal to 10 mg/l or 2.3 mg/l as 
nitrogen.  Nitrate concentrations spiked to approximately 20 mg/l (4.5 mg/l as nitrogen) 
during this period in the spring of 1973, 1975, 1976, and 1977.  In 1982, nitrate 
concentrations began to rise until 1986, when the peak nitrate concentration was 
approximately 340 mg/l (77 mg/l as nitrogen).  The last samples collected during this 
time period were collected in the end of 1987 and contained approximately 200 to 250 
mg/l nitrate (45-56  mg/l as nitrogen).  The method of analysis is not known. 
 
The spike in nitrate concentrations occurred in the 1980s, after the ban on construction of 
additional septic tanks.  Additionally, the spike in nitrate concentrations roughly 
corresponds with the increase in use of imported water shown in Table 6.  The increase in 
use of imported water in the 1980s likely relates to an increase in agriculture in the area.  
Based on this information, it appears that the increase in nitrate concentrations was 
related mostly to agriculture rather than septic tanks.  
 
Surface water quality was monitored by MRCD in 1995/1996 and 1998/1999.  Surface 
water quality was monitored using field measurement methods.  The RWQCB monitored 
surface water quality, including nitrate, in the fall of 2000.  Analyses were conducted 
using Environmental Protection Agency (EPA) Method 300.  Average nitrate as nitrogen 
concentrations during the wet-weather season (October through April) of 1995/1996, 
1998/1999, and 2000 are listed in Table 7, below.  Peak nitrate concentrations during this 
time were as high as 34.8 mg/l in April 1996 at Station 2 (Hines).  The decline in 
concentrations between the 1995/1996 and 1998/1999 seasons may be related to stream 
flow (there was 20 percent more stream flow in 1995/1996 than in 1998/1999) and the 
implementation of agricultural best management practices by MRCD in 1996.  Figure 12 
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shows the change in nitrate as nitrogen concentrations along Rainbow Creek and over 
time. 
 
Table 7 - Average Nitrate as Nitrogen Concentrations (mg/l) For October Through April 
Year Station 1 

Jubilee 
Station 2 
Hines 

Station 3 
Oak Crest 

Station 4 
Willow Glen 

1995/1996 7.1 15.5 10.2 6 
1998/1999 0.8 3.2 2.7 2 
Jan 2000 – April 
2000 

   12 

October 2000 5.2 17* 11.1 1.9 
Notes:  * - One sample only 

 1995 – 1999 Field Analysis by MRCD 
 2000 – Laboratory Analysis by RWQCB 

 
The San Diego RWQCB has adopted the Rainbow Creek Nutrient TMDL.  The TMDL 
lists a maximum nitrate as nitrogen concentration of 10 mg/l.  This concentration was 
exceeded at Stations 2 and 3.  The TMDL also lists a biostimulatory limit for nitrogen of 
1 mg/l. 
 
Average phosphate as phosphorus concentrations during this time are listed in Table 8, 
below.  Figure 13 shows the change in phosphate as phosphorus concentrations along 
Rainbow Creek and over time.  The TMDL lists a biostimulatory limit for phosphorus of 
0.1 mg/l. 
 
Table 8 - Average Phosphate as Phosphorus Concentrations (mg/l) For October Through 
April 
Year Station 1 

Jubilee 
Station 2 
Hines 

Station 3 
Oak Crest 

Station 4 
Willow Glen 

1995/1996 0.04 1.3 1.6 0.8 
1998/1999 0.1 1.9 1.29 0.6 
Jan 2000 – April 
2000 

   0.37 

October 2000 0.2 0.96* 1.0 0.4 
Notes:  * - One sample only 

 1995 – 1999 Field Analysis by MRCD 
 2000 – Laboratory Analysis by RWQCB 

 
Average dry weather (June through September) concentrations of nitrate as nitrogen at 
Stations 3 and 4 were 0.3 mg/l at each station in 1996, 3.3 and 8 mg/l, respectively in 
1998, and 8.2 and 1.3 mg/l, respectively in 2000.  These dry weather concentrations 
measured at Stations 3 and 4 represent the quality of the groundwater component of flow 
Rainbow Creek at these stations.  These concentrations are discussed further in Section 
2.7.2.  The dry weather concentrations are discussed in the groundwater quality section 
because stream flow during periods of no rain is assumed to be baseflow, although an 
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unquantified amount of irrigation runoff also contributes to dry and wet weather stream 
flow. 

2.7.2 Groundwater Quality 
 
The County of San Diego collected groundwater samples from the four hand-dug wells in 
April 1989.  The wells are all located in the Valley floor (Figure 9).  The majority of the 
wells were open holes, approximately 10 feet deep.  The samples collected from these 
wells were analyzed for chloride, conductivity, sodium, sulfate, TDS, nitrate, and 
coliform.  Concentrations of nitrate as nitrate, conductivity, TDS, sulfate, and coliform 
exceeded the maximum contaminant level (MCL). Groundwater sample concentrations 
are shown on Table 9 and Figure 14. 
 
Table 9 – Groundwater Concentrations 
Analyte Well C-1 Well C-2 Well C-3 Well C-6 MCL 
Chloride (mg/l) 206 91.5 162 228 250 
Conductivity (umhos/cm) 2800 590 1940 2260 500 
Sodium 5 (mg/l) 148 54.4 149 175 NA 
Sodium (%) 31.4 55.4 42.6 43.3 60 
Sulfate (mg/l) 520 48.9 314 499 250 
TDS (mg/l) 2330 370 1400 1620 500 
Nitrate (mg/l) NO3 676 3.6 202 28.6 45 

Coliform (MPN/100ml) 16 16 16 16 

more than 
1 present 
per month 

Source: Peterson 1989 
MCL – maximum contaminant level 
NA – not applicable 
 
A few groundwater samples were collected from some of the “holes” discussed in 
Section 2.5.2.1.  The data were collected in the 1950s, 1960s, and 1970s.  Groundwater 
samples collected from unknown depths from sample locations within Rainbow Valley 
contained concentrations of nitrate ranging from 11 to 95 mg/l.  Samples were also 
collected near Oak Crest Estates, with nitrate concentrations ranging from 8.1 to 87 mg/l.  
Three samples collected from the same well near Oak Crest Estates in March, August, 
and September 1970 had nitrate concentrations of 8.1 mg/l, 87 mg/l, and 43 mg/l, 
respectively. 
 
Groundwater quality can also be determined by sampling the baseflow in Rainbow Creek 
during times of no precipitation, assuming no irrigation return.  A table of baseflow water 
quality is presented as Table 10, below.  Water quality data for Stations 3, 4, and 5 are 
presented.  Station 5 (River House) is located more than 2000 feet downstream from 
Station 4 (Willow Glen) and additional tributaries contribute to Rainbow Creek between 
Willow Glen and River House.  Based on the concentrations shown, it is likely that a 
surface water source contributes to the water quality between Stations 4 and 5. 
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Table 10 – Baseflow Water Quality and Flow   

Date Range Station 

TDS 
ppm 

(from 
EC) NO3-N (mg/l) PO4-P (mg/l) Flow (cfs) 

3 
1209-
1286 0 1.17-1.3 

no station-specific 
flow measurements 

4 793-915 0-.2 0.49-0.72 
no station-specific 
flow measurements 

June-Sept 1996 
 

5 
960-
1037 7.5-10.4 0-0.57 

no station-specific 
flow measurements 

3 1088-
1325 1.7-6.1 0.57-2.82 no station-specific 

flow measurements 

4 832-992 1-1.6 0.61-0.81 no station-specific 
flow measurements 

July-Sept 1998 
 

5 896-
1011 2.1-5.3 0.41-0.84 no station-specific 

flow measurements 

3 1200-
1300 2.3-2.9 0.95-1.6 no station-specific 

flow measurements 

4 800-850 0.7-1.2 0.38-0.64 no station-specific 
flow measurements 

June-July 1999 
 

5 900-925 2.3-2.5 0.33-0.38 no station-specific 
flow measurements 

3 NM 
1.2-11 (ave 

7.3) 
0.52-1.4 (ave 

0.86) 0.03 

4 NM 
2.8-8.9 (ave 

4.7) 
0.29-0.47 (ave 

(0.36) 0.06 
Aug-Sept 2000 

 

5 NM 12-14 (ave 13) 
0.13-0.22 (ave 

0.17) 0.27 
Notes:  1996 – 1999 data from MRCD (field analysis), 2000 data from RWQCB (lab analysis) 
 EC – electrical conductivity 
 NM – not measured 
 ppm – parts per million 
 
The contribution of groundwater (baseflow) to the stream water quality was calculated by 
applying the average baseflow concentration and flow for the 2000 dry season to 
calculate the yearly projected baseflow contribution, and dividing that by the total annual 
stream flow and the average surface water concentration for 2000.  The calculation is 
presented in Appendix A and the results are shown below.  
 
Table 11 – Percentage of Surface Water Concentrations Contributed from Baseflow 
Parameter Percent of Surface Water Concentration Contributed from Groundwater 

(Baseflow) at Station 4 
Nitrate as N 4.0 
Phosphate as P 7.5 

 
This analysis of the limited available data indicates that groundwater contributes a small 
amount of contamination to the surface water.  Therefore, a project that intercepts the 



Section 2 – Physical Setting   

______________________________________________________________________________________ 
Groundwater Management Plan  1982-164 
Rainbow Valley Basin   Dudek and Associates, Inc. 
 33 May 2005 

groundwater discharging to Rainbow Creek will not substantially improve the stream 
water quality on an annual mass loading basis. 

2.8 Data Gaps 
 
Due to sparse, limited data available for the Rainbow Valley area, Dudek has made many 
assumptions about the physical characteristics of the Watershed.  The assumptions 
include the following; a fully-saturated aquifer system, a gaining stream downstream of I-
15 only, an approximately 550 foot deep, bowl shaped contact between the residuum and 
the fractured granite, and a groundwater divide in the southern portion of the Valley.  
Data gaps are listed below.  Collection of additional data and information through field 
studies is recommended to fill the data gaps.  Recommendations are discussed in Section 
9. 
 
Data Gaps 

• Size of the groundwater basin 
o Thickness and storage of alluvium and residuum throughout the Basin 
o Shape of the contact 

• Fully-saturated aquifer system vs. perched aquifer  
• Rainfall data in the Valley 
• Valley-specific evapotranspiration data 
• Where groundwater contributes to Rainbow Creek 
• Existence of a groundwater divide in the southern portion of the Valley 
• Groundwater production by private wells 
• Inventory of active (existing) wells 
• Limited groundwater elevation and quality data 
• Quantification and locations of irrigation runoff 
• Consistently measured stream flow data 
• Surface water quality data 
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3. PLAN IMPLEMENTATION 

3.1 Management Objectives 
 
The GMP is intended to provide the basis for long-term management of the Rainbow 
Valley Basin to benefit current and future agricultural, environmental, rural and urban 
needs and seeks to establish a local, safe and reliable water resource alternative. The 
objectives of the Rainbow Valley Groundwater Management Plan are to: 
  

• Provide a safe, reliable local water supply  
• Reduce dependence on imported water  
• Lower the groundwater table within Rainbow Valley  
• Improve water quality  
• Educate the agricultural and residential communities  

 
These objectives and the potential management actions to achieve the objectives are 
listed in Section 1.2. 

3.2 Groundwater Management Plan Components 
 
As discussed in Section 1.4, CWC required components, along with some CWC 
recommended and voluntary components and DWR Bulletin 118-223 recommended 
components, are included in this GMP.  These components are discussed in the following 
sections on groundwater monitoring, surface water monitoring, groundwater resource 
protection, groundwater sustainability, stakeholder involvement, and GMP 
implementation, reporting, and updating. 
 
The District may implement projects to meet GMP objectives.  Potential projects could 
include groundwater extraction and treatment for domestic or irrigation purposes or 
groundwater extraction and blending with the raw water supply.  Depending on the 
subsurface conditions, which have not yet been defined, potential projects could also 
include storage of imported water in the aquifer for use during summer months when 
costs to import are higher.  Additional data and information are needed prior to 
evaluation of potential projects; however, Dudek has conducted an initial review of 
potential projects (Dudek 2005a). 

3.3 Groundwater Monitoring 
 
Groundwater monitoring may be conducted in order to determine the state of the basin 
for the purpose of managing the groundwater basin.  Prior to and upon implementation of 
a potential project and management measures such as best management practices, 
groundwater monitoring may be conducted to evaluate the effectiveness of the project 
and selected BMPs in meeting GMP objectives. 
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Groundwater level and quality data obtained to date has been limited.  Dudek has not 
conducted an inventory of current wells (wells that have not been abandoned or 
destroyed) in the Watershed area.  The most current information has been verbal 
information from Hines Nurseries regarding their 905-foot irrigation well.  The potential 
for future access to any existing wells is not known. 
 
Based on this information, most future groundwater monitoring would likely be 
accomplished using wells that have yet to be installed.  New wells shall be installed in 
accordance with the guidance in the San Diego County Site Assessment and Mitigation 
Manual and the California Well Standards.  Additionally, current wells that have not been 
used or monitored within a year should be abandoned according to the San Diego County 
Site Assessment and Mitigation Manual and the California Well Standards unless they 
are to be included in a monitoring network.  Future monitoring of deeper wells (located in 
the fractured granite), if conducted, would likely be conducted using existing private 
wells like the Hines well or, if necessary, new deeper wells could be installed.  Nested 
wells, wells located within close proximity but screened at different depth intervals, 
would be useful in determining the presence or absence of a perched aquifer.  
Additionally, boring logs should be recorded during boring advancement for well 
installation.  Several borings should be advanced to the contact of the residuum and 
fractured granite in order to address data gaps concerning the subsurface lithology within 
the Basin. 
 
Groundwater monitoring should be coordinated with the County of San Diego.  The 
County of San Diego plans to collect groundwater elevation measurements from a 
shallow well to be installed at the County Park (McPherson pers. com. 2005).  The 
RWQCB TMDL Report, which has been approved by the San Diego RWQCB and has 
begun the approximately six month-long process of obtaining State Water Resources 
Control Board and EPA approval, has tasked the County with groundwater and surface 
water monitoring.  The monitoring plan is discussed in general terms in the RWQCB 
TMDL Report, Section 10 (RWQCB 2005).  The County does not yet have plans for 
monitoring beyond groundwater elevation measurements in one shallow well in the Basin 
(McPherson pers. com. 2005).   
 
Groundwater level monitoring may be conducted quarterly and groundwater quality 
monitoring may be conducted semiannually to document current groundwater conditions 
and assess long-term trends in order to meet some of the objectives listed in Section 3.1.  
Inelastic subsidence (permanent subsidence of the ground) has not been identified as a 
potential problem in Rainbow Valley; however, it may become an issue related to 
groundwater pumping in the area.  Therefore, subsidence may be monitored as a part of 
this GMP. 
 
In addition to monitoring groundwater elevation and quality, the District may also 
monitor groundwater production from private wells in the Valley.  This would be an 
important data collection measure, especially if the District implements a project that 
involves storage of imported water within the aquifer.  Groundwater production 
monitoring would be accomplished by adding flow meters to wells in the Valley. 
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3.3.1 Groundwater Elevation Monitoring 
 
Groundwater elevations may be measured quarterly (February, May, August, and 
November) in shallow wells in Rainbow Valley Basin.  Water levels would be measured 
in approximately 6 to 8 monitoring wells, in addition to the wells that may be used for 
potential projects.  Water levels in all wells shall be measured within an 8-hour period.  
Water levels shall be measured from a surveyed reference elevation. 
 
Possible groundwater monitoring well locations are shown on Figure 15.  The 
groundwater elevation measurements would be used to monitor changes in groundwater 
elevations and obtain specific information on groundwater movement within and out of 
the groundwater basin.   
 
Groundwater elevation data may be evaluated by the District on an annual basis to 
determine the state of the Basin and assess the effectiveness of the potential project and 
selected best management plans in meeting GMP objectives.  The data would be 
compiled in an electronic database for use in the future GMP updates. 

3.3.2 Groundwater Quality Monitoring 
 
Groundwater quality may be monitored semiannually (February and August) in 
monitoring wells and potential project production wells in Rainbow Valley Basin.  
Groundwater monitoring shall be conducted in accordance with the guidance in the San 
Diego County Site Assessment and Mitigation Manual.  Groundwater samples should be 
analyzed for TDS, nitrate, phosphate, and coliform by a California Environmental 
Laboratory Accreditation Program (ELAP) Certified laboratory.  Field measurements of 
pH, electrical conductivity, and temperature should be recorded.  Groundwater samples 
from wells that may be used for potential GMP projects may be analyzed for additional 
parameters, depending on proposed use of the water.   
 
Groundwater quality data may be evaluated by the District on an annual basis to 
determine the state of the Basin and assess the effectiveness of the potential project and 
selected best management plans in meeting GMP objectives.  The data would be 
compiled in an electronic database for use in the future GMP updates. 

3.3.3 Subsidence Monitoring 
 
Land surveys within the Valley should be conducted annually to monitor potential land 
subsidence in the residuum due to pumping of groundwater.  If no subsidence is 
measured within the first two years of pumping, land surveys could be conducted every 
five years. 
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3.4 Surface Water Monitoring 
 
Surface water flow has been monitored daily in Rainbow Creek by the USGS at Willow 
Glen since November 1989.  Surface water flow at various locations within the Rainbow 
Valley Watershed was monitored for a portion of 2000. 
 
Surface water quality was monitored in support of a Camp Pendleton study between 1970 
and 1988 in Rainbow Creek at Willow Glen Road.  Surface water quality at various 
locations within the Rainbow Valley Watershed was monitored by MRCD in 1995/1996 
and 1998/1999.  Surface water quality was also monitored by the RWQCB in 2000. 
 
Surface water monitoring may be conducted during implementation of this GMP in order 
to determine the state of the Basin and evaluate the effectiveness of the project and 
selected best management plans in meeting GMP objectives.  Additionally, surface water 
monitoring may be conducted to evaluate the affect of the project on the stream flow and 
water quality.  If, through modeling or actual flow measurements during project 
feasibility studies, it is determined that the project may have an affect on stream flow that 
may impact habitat and species as discussed in the Biological Constraints Report (Dudek 
2005b), then necessary permitting and mitigation would need to be conducted if the 
project were to be implemented. 
 
As stated in Section 3.3, the County of San Diego may implement a groundwater and 
surface water monitoring program.  Monitoring should be coordinated with the County. 

3.4.1 Surface Water Flow Monitoring 
 
Surface flow in Rainbow Creek may be measured weekly at Stations 1, 2, and 3 (Jubilee, 
Hines, and Oak Crest; Figure 5).  Surface flow may be measured using a Parshall flume.  
The District will coordinate with MRCD, which has conducted monitoring at these 
locations using a Parshall flume in the 1990s. 
 
In order to better evaluate the stream flow data, the District may install and monitor a rain 
gauge in the Valley.   
 
Surface water flow data may be evaluated by the District on an annual basis to determine 
the state of the Basin and assess the effectiveness of the project and selected best 
management plans in meeting GMP objectives.  Stream flow data would be used to better 
determine where Rainbow Creek is a gaining stream.  The data would be compiled in an 
electronic database for use in the future GMP updates.  As stated in the previous section, 
during feasibility studies for potential projects, stream flow data would be used to 
determine potential permitting and habitat mitigation that may be necessary if the project 
is implemented. 
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3.4.2 Surface Water Quality Monitoring 
 
Surface water quality may be monitored monthly at Stations 1, 2, 3, and 4 (Jubilee, 
Hines, Oak Crest, and Willow Glen).  Surface water quality monitoring shall be 
conducted in accordance with the EPA Environmental Response Team Surface Water 
Sampling Standard Operating Procedure # 2013, dated November 17, 1994.  Surface 
water samples would be analyzed for TDS, nitrate, and phosphate.  Samples would be 
analyzed by a California ELAP Certified laboratory. 
 
Surface water quality data may be evaluated by the District on an annual basis to 
determine the state of the Basin and assess the effectiveness of the project and selected 
best management plans in meeting GMP objectives.  The data would be compiled in an 
electronic database for use in the future GMP updates. 

3.5 Groundwater Resource Protection 
 
Several regulations and guidance documents should be followed and best management 
practices should be implemented to promote the protection of groundwater resources.  
Examples of regulations and guidance documents are the California Well Standards, the 
Clean Water Act, and the RWQCB TMDLs for Rainbow Creek.  The California Well 
Standards provide guidance for proper well construction.  Proper seals are required on 
wells to prevent the wells from acting as a conduit for surface contamination to reach the 
groundwater.  The Clean Water Act set water quality standards and provided 
requirements for the discharge of pollutants.  The RWQCB TMDLs for Rainbow Creek 
were adopted in February 2005 and present goals and guidance for improving the water 
quality in Rainbow Creek.  The TMDLs also presented potential best management 
practices.  In addition to protecting surface water, BMPs would also involve measures 
that could lead to improved groundwater quality. 
 
Groundwater resource protection also includes best management practices for water 
conservation. 

3.5.1 Best Management Practices 

3.5.1.1  Agricultural BMPs 
 
As stated in Section 2.6.1, approximately 82 percent of the water delivered to Rainbow 
Valley by the District is used for agriculture.  The water is often mixed with fertilizers 
prior to being applied to the fields, nurseries, or groves.  Agricultural runoff has been 
identified in the RWQCB TMDL as a contributor to elevated nutrient concentrations in 
Rainbow Creek.  Best management practices can be implemented to reduce agricultural 
runoff.   
 
The RWQCB TMDL Report presented potential best management practices for land use 
categories including agricultural fields, commercial nurseries, and parks.  The BMPs 
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included managing nutrient application, irrigation, drainage water from the irrigation 
system, and erosion.  The potential BMPs and associated costs are presented in Appendix 
C. 
 
Mission Resource Conservation District has implemented management programs in the 
past 15 to 20 years.  The programs include the Agricultural Water Management Program, 
which includes an Irrigation Water Management Program, fertilizer and pesticide use 
guidance, erosion control guidance, and composting and mulching guides.  The Irrigation 
Water Management Program includes evaluation of agricultural fields and nurseries two 
acres or larger.  The management program also includes soil and water testing.  The 
United States Department of Agriculture has also worked with nursery and agricultural 
field owners to develop BMPs.  Details of some of the programs are included in 
Appendix C. 
 
Appendix C also presents fact sheets and reports from the US EPA and the University of 
California that detail potential management activities to control non-point source 
pollution from agricultural sources. 

3.5.1.2  Septic BMPs 
 
Based on the number of water meters labeled as municipal or industrial that do not have a 
sewer fee, there are approximately 200 septic tanks within the Watershed.  
Approximately 170 of these tanks are located east of I-15.  The RWQCB TMDL Report 
concluded that residential land use (including loads from septic tanks) in the Rainbow 
Creek Watershed, defined by the RWQCB, contributed approximately 17 percent of the 
total nitrogen load to Rainbow Creek. 
 
BMPs are management practices that can help to reduce the contribution of nitrogen and 
other groundwater contaminants by septic tanks.  The MRCD has guidance for managing 
septic tanks (Appendix C).  The RWQCB TMDL Report also discusses management 
measures for septic tanks in Section 11.  Although BMPs are designed to keep septic 
tanks working properly, many septic tanks in the Rainbow Valley Basin do not work 
properly due to the high groundwater level.  Other objectives of this GMP (lowering the 
water level) are proposed to address this issue. 
 
According to a 1966 San Diego County Department of Environmental Health letter 
regarding septic tanks, the groundwater level needs to be lower than 8 feet bgs in order 
for the septic systems to function properly.  In order to maintain a water level of at least 
10 feet bgs, the water level in the Valley would need to be lowered approximately 5 to 7 
feet. 

3.5.1.3  Conservation BMPs 
 
Demand management, or water conservation, is frequently the lowest-cost resource 
available to any water agency.  Water conservation is addressed in the Rainbow 
Municipal Water District Urban Water Management Plan, as an element of the long-term 
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strategy for meeting the water needs.  The goals of the Rainbow Municipal Water District 
water conservation program are to 1) reduce the demand for imported water, 2) 
demonstrate continued commitment to the BMPs, and 3) ensure a reliable water supply. 

The Rainbow Municipal Water District is a signatory to the Memorandum of 
Understanding (MOU) Regarding Urban Water Conservation in California, which created 
the California Urban Water Conservation Council (CUWCC) in 1991 in an effort to 
reduce California’s long-term water demands.  Water conservation programs are 
developed and implemented on the premise that water conservation increases the water 
supply by reducing the demand on available supply, which is vital to the optimal 
utilization of the regions water supply resources.  The Rainbow Municipal Water District 
participates in many water conservation programs designed and typically operated on a 
shared-cost participation program basis among the SDCWA, MWD, and their member 
agencies.   
 
As a requirement for development projects within the County of San Diego and the 
District, water conservation measures will be incorporated into the Project including the 
State-mandated 14 best management practices for water conservation such as installation 
of ultra low flow toilets (ULFT), development of a water conversation plan for all 
landscape improvements, and the use of recycled water, all of which are typical 
requirements of development projects. 
 
As one of the first signatories to the MOU Regarding Urban Water Conservation in 
California, the District has made implementation of the BMPs for water conservation the 
cornerstone of its conservation programs and a key element in its water resource 
management strategy.  As a member of the SDCWA, the District also benefits from 
regional programs performed on behalf of its member agencies. 
 
Current District conservation programs are saving approximately 950 acre-feet per year 
of water within its entire service area.  The vast majority of water savings, approximately 
94%, currently obtained through conservation efforts has been from residential ULFT and 
large landscape programs.  The Rainbow Municipal Water District has planned to 
gradually shift emphasis towards residential landscaping and clothes washers as these 
programs continue to evolve.  This is because opportunities for ULFT will decline and 
large landscape water efficiency is increasingly emphasized and practiced.  The resulting 
savings directly relate to additional available water in the San Diego region for beneficial 
use within the SDCWA service area, including the Rainbow Municipal Water District. 
 
In partnership with the SDCWA, the County of San Diego, and developers, the District 
water conservation efforts are expected to grow and expand.  Based upon an analysis of 
water savings as a percentage of overall demand during the last six years, the District 
expects to reduce water demand within a range of 1,400 to 2,200 acre-feet, which 
represents three to five percent of the District’s expected 2020 water demand for the 
entire service area. 
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The BMP programs implemented by Rainbow Municipal Water District are presented in 
Appendix C. 

3.5.1.4  Implementation of BMPs 
 
Implementation of BMPs has thus far been voluntary.  However, the adoption of the 
Rainbow Creek TMDLs by the San Diego RWQCB, which still requires formal adoption 
by the State Water Resources Control Board and EPA, could potentially change that.  
Mandatory BMPs have not yet been proposed or adopted.  Additionally, the District may, 
at some point, enforce BMPs to improve water quality and promote conservation. 
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4. GROUNDWATER SUSTAINABILITY 

4.1 Groundwater Quantity Sustainability 
 
Groundwater sustainability will be an important factor in evaluating potential GMP 
projects.  The goals of the GMP include lowering the water table to help alleviate septic 
tank problems; however, sustainability must still be considered.  The District must study 
the aquifer characteristics further in order to obtain the information necessary to be able 
to promote groundwater quantity sustainability. 
 
Based on the information obtained thus far, it is not known whether or not a perched 
aquifer exists in the Basin or if the Basin is fully saturated.  Based on the data that Dudek 
has reviewed, it appears that the Basin is fully saturated; however, Dudek has received 
verbal statements during various community forums held in 2005 that indicated the 
existence of a perched aquifer and a lower aquifer.  These statements included references 
to a Soil Conservation Service study from the 1960s or 1970s.  Dudek has not been able 
to locate the report. 
 
If the aquifer is fully saturated, groundwater quantity sustainability will not be as 
significant of an issue for evaluation of potential GMP projects.  If perched conditions 
exist, then there is potentially less water in the subsurface, and groundwater quantity 
sustainability may be more of an issue.  Additional field work is necessary prior to 
evaluation, including modeling, of groundwater quantity sustainability. 

4.2 Groundwater Quality Sustainability 
 
Groundwater quality sustainability is also an important issue to consider.  Primary 
contaminants of concern include pesticides, herbicides, nutrients, and petroleum 
products. 
 
As discussed in Section 3, BMPs can be used to promote groundwater quality 
sustainability.  Additionally, chemical storage in above- or underground storage tanks 
should be done in accordance with County and State regulations.  Based on aquifer 
characteristics, including groundwater elevations and soil type, the Rainbow Valley Basin 
is susceptible to contamination from surface or underground sources.  In addition to 
BMPs and adherence to regulations, some of the potential GMP projects, including the 
projects that limit pollution from septic tanks, also promote groundwater quality 
sustainability. 
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5. STAKEHOLDER INVOLVMENT 
 
Public outreach is an important component of the GMP.  The District has conferred with 
regulatory agencies and the community during the preparation of the GMP.  The public 
has had the opportunity to comment on the GMP at various meetings and during the 
public review period of the Preliminary Draft GMP.  The Preliminary Draft GMP and 
supporting documents (Biological Constraints Report and Potential Projects Report) were 
available for review at the District office and the GMP was available for review on the 
District website from April 25, 2005 until May 9, 2005.  A notice regarding the review 
period was posted in the North County Times on April 25, 2005, in the Village News on 
April 28, 2005, and on the District website. 

5.1 Agency Involvement 
 
The District worked with local, state, and federal agencies to obtain data and information 
from previous studies, discuss the progress of the GMP, and evaluate implementability of 
potential GMP projects. 
 
Data and information from previous studies were obtained from the RWQCB, USGS, 
DWR, MRCD, San Diego County, Fallbrook Public Utilities District, Santa Margarita 
Watermaster, California Department of Forestry, and the United States Department of 
Agriculture. 
 
In addition to obtaining data and information from other agencies, the District solicited 
comments and input for the development of the GMP.  The District held a meeting with 
regulatory agencies to solicit additional information, to inform the agencies of the 
progress of the GMP, and to solicit comments.  A preliminary stakeholder meeting was 
held at the Rainbow District offices on December 7, 2004 with representatives from San 
Diego County Water Authority, the County of San Diego, the District and Dudek and 
Associates.  An additional stakeholder meeting was held on February 15, 2005, with 
representatives from local nurseries and the Mission Resources Conservation District.     

5.2 Community Involvement 
 
Community involvement included newsletters to District customers, meetings and 
workshops with the public, notices posted on the District website, notices mailed to 
stakeholders, and notices published in the North County Times and the Village News.  
Notices, meeting sign-in sheets, and District newsletters are presented in Appendix D. 
 
The notices and newsletter inserts were the means used to provide written statements to 
the public describing the manner in which they may comment on and participate in the 
development of the GMP.  Additionally, the District held public workshops and meetings 
on 3/17/05 and 5/5/05 in which comments were solicited. 
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5.3 Advisory Committee 
 
An advisory committee will be formed following adoption of the plan to manage and 
provide further development of the GMP.  The advisory committee members will include 
members of the residential and business communities, Mission Resource Conservation 
District, and other stakeholders.
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6. GMP REPORTING AND UPDATING 
 
Prior to implementation of a potential GMP project, data such as boring logs from the 
Basin, pump tests, water elevation data, water quality data, and stream flow data will 
need to be collected and evaluated.  Following implementation of BMPs and a potential 
GMP project, groundwater and surface water data will be collected as discussed in 
Section 3.  The data collected will be compiled into electronic databases following 
collection.   
 
The data would be evaluated on an annual basis.  Reports may be produced following 
evaluation.  The reports should include a summary of monitoring results, including a 
discussion of historical trends, a summary of management actions or measures 
implemented during the review period, an evaluation of the effectiveness of the 
management measures in achieving the GMP goals, a summary of proposed management 
measures for the future, a summary of GMP component changes, and a summary of 
coordination activities with other agencies.   
 
Technical reports may also be produced following implementation of certain elements of 
this plan.  For example, well completion reports will be produced following construction 
of a new monitoring well. 
 
Changes to the GMP may be recommended in the reports described above.  Changes will 
be incorporated in an update to the GMP, which should occur every five years.   
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7. RECOMMENDATIONS 
 
In order to better understand the state of the Basin and to evaluate potential GMP 
projects, additional data need to be collected.  Data such as boring logs from the Basin, 
pump tests, water elevation data, water quality data, and stream flow data will need to be 
collected and evaluated.  Dudek recommends the following initial field investigation 
activities: 
 

• Well Inventory 
An inventory of existing wells in the Watershed should be conducted.  The 
depth, screened interval, and reference elevation should be recorded.  
Additionally, it should be noted if the District could monitor water levels and 
production in the wells.   
 

• Well Completion 
Additional groundwater wells should be installed within the Basin to provide 
additional aquifer data.  Some of the borings should extend to the contact 
between the residuum and fractured granite in order to better estimate the 
thickness of the alluvium and residuum.  Following well installation and 
development, pump tests should be conducted to determine aquifer 
characteristics. 
 
Some of the wells should be installed as nested wells in order to determine if a 
perched aquifer exists in the Valley. 
 
Wells should also be installed and water levels monitored south of the 
Watershed, within the alluvium and residuum, to determine if a groundwater 
divide exists at the southern edge of the Basin. 

 
• Well Monitoring 

Groundwater elevations and quality should be monitored on a regular basis 
(see Section 3). 

 
• Surface Water Monitoring 

Stream flow should be monitored at several locations during the dry season to 
determine where groundwater is contributing to stream flow.  Stream flow and 
quality should be monitored on a regular basis (see Section 3). 

 
Additional data should be collected during feasibility studies conducted for potential 
projects.  The data could include boring logs from the Basin, pump tests, water elevation 
data, water quality data, and stream flow data.  The data collected should be used to 
evaluate the feasibility and effectiveness of potential projects and the potential affects of 
the projects on groundwater and surface water levels and quality. 
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