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1 PROJECT PLANNING 

The town of Jacumba Hot Springs (previously named Jacumba) is a rural, border community of 
approximately 561 residents located in the southeast corner of San Diego County, California 
(U.S. Census 2010). Jacumba Hot Springs was designated a Colonia by the County of San 
Diego’s Board of Supervisors on January 28, 2003 (County of San Diego 2003).1 

The Jacumba Community Services District (JCSD) is responsible for the community’s domestic 
water system, which currently provides service to approximately 234 homes and commercial 
properties. JCSD’s current water supply source consists of a single active groundwater well 
(Well No. 4) and one standby well (Well No. 8). Well No. 4 does not have any drinking water 
maximum contaminant level (MCL) violations, but has a pattern of total coliform positive 
events. In the past decade, Well No. 4 has had a dozen positive total coliform events (CDPH 
2010). Factors of Well No. 4’s physical location, soil type, and lack of an adequate sanitary seal 
increase the potential of Well No. 4 to be groundwater under the direct influence of surface water 
(GWUDI). In the case of Well No. 4, the GWUDI concern is further increased because of a 
historic trend of pre-chlorination total coliform positive events (CDPH 2010). Because of these 
combined factors, California State Water Resources Control Board (SWRCB) Division of 
Drinking Water (DDW) (formerly California Department of Public Health (CDPH)) has 
determined that Well No. 4 is most likely GWUDI, and therefore must meet the requirements of 
the Federal Long Term 2 Enhanced Surface Water Treatment Rule (LT2). Well No. 8 is 
completed in a fractured rock aquifer underling the shallow alluvium that is not GWUDI. Well 
No. 8 water quality exceeds the California drinking water secondary MCL for manganese. Well 
No. 8 has a manganese concentration of 196 micrograms per liter (µg/l) that is above the 
secondary MCL of 50 µg/l, and requires a manganese filtration/treatment facility, including an 
automatic filter backwash system and backwash water evaporation pond, to ensure a good 
quality source of domestic water supply for the community. The future domestic water system 
back-up supply source (Well No. 7) has a water temperature of approximately 84 degrees 
Fahrenheit (°F) and will potentially be used as a backup source of supply for Well No. 8.2 

                                                 
1  The USDA defines colonias as ‘any identifiable community designated in writing by the State or county in 

which it is located; determined to be a colonia on the basis of objective criteria including lack of potable water 
supply, lack of adequate sewage systems, and lack of decent, safe, and sanitary housing, inadequate roads and 
drainage; and existed and was generally recognized as a colonia before October 1, 1989’PART 1777—§ 306C 
WASTE WATER DISPOSAL LOANS AND GRANTS [62 FR 33473, June 19, 1997, as amended at 69 FR 
65519, Nov. 15, 2004].  

2  Temperature recorded in Well No. 8 is approximately 78 °F whereas the temperature recorded in Well 7 is 
approximately 86 °F. Well 7 in particular contain fractures that are in contact with thermal water. Well MW-3, 
in the immediate vicinity of Wells No. 7 and 8, is relatively cool at 63 °F because it is shallow and influenced 
by the Boundary Creek alluvial aquifer (Petra 2009). 
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The JCSD currently has two inactive wells (Wells No. 3 and No. 5) and two abandoned wells 
(Wells No. 1 and No. 2). Records for all four of these wells sites indicate that these wells were 
not abandoned in accordance with Department of Water Resources (DWR) Bulletins 74-81 and 
74-90. JCSD has been directed by DDW to submit a plan for the destruction of Wells No. 1, 2, 3, 
and 5 in accordance with Bulletins 74-81 and 74-90. 

The development of Well No. 8 included the installation of a 40 HP submersible pump and 
motor and a masonry block pump-house with electric heaters, fan chlorination pump, well pump 
telemetry control system, pump motor soft starter, lighting, and telemetry alarm system (alarm 
light, auto-dial-out). These components combined with the proposed manganese treatment 
system will significantly increase the annual operating and maintenance (O&M) costs of the 
JCSD. In order to partially offset the increased O&M costs, it is proposed to install a 
photovoltaic (PV) solar array grid-tie system. 

The JCSD is applying for funding assistance from the U.S. Department of Agriculture (USDA) 
Rural Development Rural Utilities Service (RUS) Water & Waste Disposal (WWD) Loan & 
Grant Program, and the Colonia Grant Program, to improve the quality of the existing domestic 
water supply and to reduce a portion of the annual operating costs (electrical costs) for the 
existing domestic water system.  

1.1 Location 

The community of Jacumba Hot Springs is located in the southeast corner of San Diego County, 
approximately 5 miles west of the border with Imperial County and 0.25 miles north of the 
international border with Mexico. Old Highway 80 runs east-west through the community and 
Interstate 8 is located approximately 2 miles to the north. Refer to Figure 1 for a Regional 
Location Map. Figure 2 provides the USGS 7.5 minute Jacumba Quadrangle Topographical Map 
as a base map and shows the location of the existing JCSD facilities. Figure 3 provides aerial 
photography as a base map and shows the existing JCSD facilities and JCSD owned land in the 
area of the existing facilities. Figure 4 provides aerial photography as a base map and shows the 
existing and tentative site layout for the Manganese Treatment System Wells No. 7 and 8. 

1.2 Environmental Resources Present 

An Environmental Report (ER) compliant with “RUS Environmental Bulletin 1794A-602 
California RUS Environmental State Supplement” (State Supplement) and categorical exclusions 
under § 1970.54 will be required due to the location and construction of the proposed ground-
mounted PV solar array grid-tie system and the new backwash evaporation pond. To meet the 
State Supplemental requirements, a biological resources survey, archeological resources survey 
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including AB-52 Tribal outreach and State Historic Preservation Officer (SHPO) consultation is 
being prepared by Dudek. 

1.3 Population Trends 

The population and number of homes within the Jacumba community are stable at the present 
time with very minimal growth expected in the foreseeable future. Presently, Jacumba is an 
attractive community for holiday retreats and retirement because of the dry high desert air, quiet 
surroundings and slow pace of life. The Jacumba Hot Springs Spa & Resort attracts tourist traffic 
to the community which helps support the local economy. Approximately 50% of the 
community’s population is retired, consequently, there is a general lack of labor available to 
support any extensive local growth. Organic produce farming was the primary agricultural 
activity in Jacumba until the closure of Bornt Farms in about 2013. Cattle ranching has 
historically occurred from the Jewell Valley area to the west and the Jacumba Valley area to the 
east of Jacumba Hot Springs. 

Future residential growth of the Jacumba community will likely be in-fill housing within the 
current footprint of the community rather than the result of radial expansion of the existing 
residential areas. The County of San Diego General Plan, which directs future growth in the 
unincorporated areas of the County, has emphasized growth in the western portions of the 
unincorporated County rather than the eastern backcountry areas. At this time, there is no 
expectation of future large-scale buildout of the Village area land use designated for Jacumba 
Valley Ranch. Areas surrounding Jacumba Hot Springs are designated rural or semi-rural with 
limited expected growth. Table 1 lists the historical population numbers for Jacumba Hot Springs. 

Table 1 
Historical Population 

Year Population 

1990 500a 

2000 582 

2010 561 

Estimated Annual Growth Rateb 0.61% 

Notes:  
a Jacumba Hot Springs (previously Jacumba) was not a census designated place in 1990. Thus, population data from the US Census for 

1990 is not available. Swenson (1981) reported a population of about 400 around 1980. A population of 500 was assigned to 1990 to 
estimate the 20 year annual growth rate. 

b Annual growth rate = ((Present Value – Past Value)/ Past Value)) x100 = Growth Rate /Years (N) = Annual Growth Rate, N = 20. 

1.4 Community Engagement 

The Project has been presented at previous JCSD Board meetings for the initial phase that 
included well drilling and equipping. Periodically, information about Project status has been 
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presented at JCSD Board meetings. A project update was presented at the June 2016 regular 
Board meeting and at public meeting to be held on August, 16 2016. Once project funding is 
secured, Project updates will be provided to the community on a regular basis through Board 
meetings and informational flyers. A Proposition 218 vote, the so-called “Right to Vote on Taxes 
Act” is required in order to increase water rates. At this time, a rate increase is expected for fiscal 
year 2016/2017 but would not include any fixed costs for capital improvements included in this 
project.  
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2 EXISTING FACILITIES 

The existing domestic water supply, storage, distribution, and fire protection systems and 
facilities of the JCSD were upgraded by rehabilitation projects completed in March 2006 and 
October 2010, which included the construction and development of Well No. 8 (JCSD’s future 
primary source of domestic water supply), the construction of Well No. 7 (an inactive well and 
future potential source or backup source for the JCSD), a second domestic water storage tank, 
replacement and upsizing of a substantial portion of the JCSD’s distribution system piping, 
installation of a fire pump, construction of a new booster pump station with back-up emergency 
generator, the removal of deteriorated water service laterals and flush hydrants, the installation of 
new water service laterals and the installation of new fire hydrants on upsized distribution lines 
to improve community fire protection. 

2.1 Location Map 

Figure 2 provides the USGS 7.5 minute Jacumba Quadrangle Topographical Map as a base map 
and shows the location of the existing JCSD facilities including main water transmission lines, 
booster station, water tanks, water wells and fire hydrants. Figure 3 provides aerial photography 
as a base map and shows the existing JCSD facilities and JCSD owned land in the area of the 
existing facilities. Figure 3 also shows the location of parcels in a separate pressure zone served 
by the pressure booster station.  

2.2 History 

A history of the water system components is provided in Table 2. 

Table 2 
System History 

System Component Name Year Constructed Year(s) Renovated 
Description of 

Renovation 

Water Source(s) Well No. 1  Not in Service  

 Well No. 2  Not in Service  

 Well No. 3  Not in Service  

Current Primary 
Production Well 

Well No. 4 mid 1950s June 2016 Well liner. Motor 
recently replaced. 

 Well No. 5  Not in Service  

Non-potablea Well No. 6 2003 Non-potable  

 Well No. 7 2008 Not Permitted  

Stand-by Well Well No. 8 2008   

Treatment Plant     

Storage Tank No. 1    

 Tank No. 2    
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Table 2 
System History 

System Component Name Year Constructed Year(s) Renovated 
Description of 

Renovation 

Pipeline     

Pump Station(s) Booster Station 2007   

Notes:  
a On October 3, 2013, the JCSD officially requested to the DDW that Well No. 6 be converted form a domestic well to an agricultural well 

(JCSD 2013). On October 8, 2016, the DDW approved disconnecting Well No. 6 from the potable distribution system (CDPH 2013). 

2.3 Condition of Existing Facilities 

2.3.1 Groundwater Supply 

The JCSD relies solely on groundwater as a source of water supply. At present, there is one 
existing domestic water supply well in use within the JCSD, the primary well (Well No. 4). A 
monitoring well (MW-3) and Well No. 7 and 8 were drilled in 2008. Well No. 7 has been 
proposed as an emergency back-up well to Well No. 8. All four well sites are located in the 
western portion of the JCSD to the north of Old Highway 80, near Boundary Creek. Well No. 8 
is an approved standby raw water source by the DDW provided manganese treatment (CDPH 
2013). Currently, Well No. 8 shall not be used more than 15 days a year or more than 5 
consecutive days per the limitations of use in conformance with Title 22, CCR Section 64414(c) 
(CDPH 2013). A new 6-inch polyvinyl chloride (PVC) pipe well transmission line was 
constructed in 2010 through a USDA grant, from the Well No. 8 site to connect to the existing 6-
inch ductile iron pipe (DIP) transmission line from Well No. 4 to the water storage tanks. Well 
No. 4 is operated by a telemetry system based on the water level in the storage tanks. The 
telemetry system was installed as part of the new storage tank construction project in 2005 and 
telemetry was also installed at Well No. 8 as part of the construction project in 2010. 

Well No. 8 will become the primary well used by the JCSD for the community’s water supply 
needs. Well No. 8 is located approximately 1,440 feet southwest of S. Railroad Street and 115 
feet northwest of Old Highway 80. The well was drilled in 2008. The diameter of the well casing 
is 12 inches, the total depth of the well is 524 feet, and the well has a sanitary (annular) seal to a 
depth of 133 feet (Petra 2009). A 40 HP submersible well pump and motor currently produces 
approximately 100-155 gallons per minute (gpm), and is in operating condition. 

Well No. 4 is the current primary well for the JCSD and in the future will be used only as a 
secondary back-up well. Well No. 4 is located approximately 280 feet southwest of S. Railroad 
Street and 105 feet northwest of Old Highway 80. The well was drilled in the mid-1950s. The 
diameter of the well casing is 15 inches, the total depth of the well is approximately 40 feet, and 
the well has a 10 foot sanitary seal, which poses a health concern, especially during times of 



Manganese Treatment System Wells No. 7 and 8 

   9286-5 
 11 August 2016  

heavy rains. A 10 HP submersible well pump and motor currently produces approximately 180 
gpm, and is in good operating condition. The State of California, Department of Public Health 
issued a Sanitary Survey Report in 2010 that indicated that Well No. 4 is most likely GWUDI 
(CDPH 2010). 

MW-3 was drilled in August 2007 on private property located north of Old Highway 80 at the 
western most limit of the JCSD boundary, and adjacent to the site where Well No. 8 and Well 
No. 7 are located. MW-3 is located approximately 200 feet northwest of Well No. 8, 
approximately 250 feet northwest of Well No. 7 and approximately 315 feet northwest of Old 
Highway 80. MW-3 is a bedrock well with approximately 22 feet of alluvial material above 
fractured granitic rock. MW-3 produces water of good quality. However, after several attempts 
to develop MW-3, only 11 to 15 gpm was produced with a low specific capacity. During the 
capacity testing for Well No. 8 and Well No. 7, it was determined that MW-3 is fed by a 
different aquifer than Wells No. 8 and No. 7 (Petra 2009). 

Well No. 7 was drilled in 2008 to be the JCSD’s emergency back-up well for the domestic water 
supply. Well No. 7 is located approximately 65 feet south of Well No. 8, 70 feet northwest of 
Old Highway 80, and approximately 365 feet southeast from Boundary Creek. The diameter of 
the well casing is 12 inches, the total depth of the well is 518 feet, and the well has a sanitary 
seal to a depth of 83 feet (Petra 2009). The well was partially developed in January 2009, 
however, was not placed into production because of high water temperatures near 84 °F. Well 
No. 7 is proposed to be developed as the domestic water supply back-up for Well No. 8 and a 
replacement for Well No. 4. 

Well No. 4 is located inside a small fenced area that includes a wooden shed, which houses the 
electrical controls, telemetry equipment, and hypo-chlorination system. A sodium hypochlorite 
injection system is used to disinfect the well water at the well site. Water quality testing over the 
past several years indicates compliance with California MCLs for organic chemicals, inorganic 
chemicals, general minerals, and radio-nuclides. Subsequent to the April 2010 earthquake, high 
turbidity and color levels were detected in water samples tested from May 19 until May 28, 
2010, at which point the turbidity and color levels dropped below the MCLs. With respect to 
total coliform, Well No. 4 had two positive total coliform tests prior to chlorination from 2009 to 
2012 and over a dozen positive total coliform positive results since 2001 (CDPH 2010, 2013). 

Well No. 8 and Well No. 7 are each located inside barbed wire chain link fences. The fenced 
area for Well No. 8 includes a masonry block pump-house, which houses the well pump 
electrical controls, telemetry equipment, hypo-chlorination system, and emergency electrical 
generator transfer switch. Table 3 lists information pertaining to the groundwater supply wells 
and their current status.  
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Table 3 
Groundwater Supply Wells 

Number/ 
Name Well 1 Well 2 Well 3 Well 4 Well 5 Well 6 Well 7 Well 8 

Status Abandoned Abandoned Inactive Primary 
Source 

Inactive Non-
potable 

Inactive Emergency 
backup 

Pumping/ 

Flow Rate 
(gpm) 

   180a  600b 200b 100-155c 

Pump Motor 
Size (HP) 

N/A N/A N/A 10 7.5  N/A 40 

Pump Depth 
(ft) 

N/A N/A N/A 33.6 N/A  N/A 440 

Well Depth (ft) 124 140 50? 40 42 465a 518 518 

Well Capacity 
(gpm) 

N/A N/A N/A 200 180 600 200 200 

Well Casing 
Material 

steel steel steel steel steel steel PVC PVC 

Well Casing 
Diameter 

14-inch 12-inch N/A 15-inch 10-inch 8-inch 8-inch 8-inch 

Age (yrs) 60 52 49 60 N/A 13 8 8 

Regulatory 
Contaminants 

N/A N/A N/A coliform N/A odor, 
fluoride, 
toluene 

N/A manganese 

Notes:  
a Well No. 4 was pump test at 200 gpm. The current production rate is 180 gpm given the current total dynamic head (i.e., lower pumping 

water level due to current drought decreases the pumping capacity of the well). 

b Well No. 6 was pump tested at a rate of 600 gpm. Well No. 6 is constructed with casing to 150 feet below ground surface. Below that 
depth the well is an open borehole in the fractured rock. 

c Well No. 7 and Well No. 8 were pump tested concurrently at a production rate of 200 gpm each. 155 gpm is the current capacity of the 
submersible pump and motor at the design total dynamic head.  

Well Nos. 1, 2, 3, and 5 should be destroyed as per the DDW requirements. Well No. 4 is in poor 
condition and a 6-inch PVC well liner and filter pack is being installed into the well in June 2016 
to extend the remaining life of the well. Well No. 6 is in working condition but used solely for 
non-potable supply and is no longer part of the domestic water distribution system due to 
elevated temperature (94 °F) and fluoride concentrations above the California drinking water 
MCL. Well Nos. 7 and 8 appear to be in good condition. Only Well No. 8 is equipped with a 
submersible motor and pump. 

The hydrogeologic units in the vicinity of Wells No. 7 and 8 consist of the following: 

Alluvium: The depth of the alluvium at Wells No. 7 and 8 is up to 42 feet. Alluvium fills the 
narrow channel associated with Boundary Creek and varies in width and thickness along the 
course of the creek. Alluvial thickness ranges from 10 to 42 feet for wells in the vicinity of the 
project (Table 4).  
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Decomposed Granite (DG): Decomposed granite (DG), ranging from 5 to 13 feet in thickness, 
was observed in wells drilled in the vicinity of the project (Table 4). 

Granitic Bedrock: The crystalline bedrock is predominantly composed of granodiorite with 
tonalite outcrops present throughout the watershed. Extensive fractures were logged up to a 
depth of 524 feet while drilling Wells No. 7 and 8.  

Table 4 
Well Descriptions 

Well 
Number 

Well Completion 
Depth (feet bgs)/ 

(Year Drilled) 

Depth to 
Water (feet 
btoc);date 

Approximate 
Production 
Capability 

(gpm) 

Alluvium/ 
Residual Soil 

(feet bgs) 

Decomposed 
Granite (DG) 

(feet bgs) 

Fractured 
Granite (feet 

bgs) 

JCSD Wells 

MW-3 -- 25.06; 11/2015 11-15 0-31 -- -- 

Well 4 39c (1955) 9.92; 8/2014 180a 0-39b -- -- 

Well 6 462 (2003) 3.17; 8/2014 600+ 0-35 35-40 40-465 

Well 7 518 (2008) 30.14; 12/2015 200 0-10 10-23 23-520 

Well 8 518 (2009) 30.00; 8/2014 200 0-42 42-55 55-524 

Notes:  
a Current production rate. 
b Alluvial depth based on total depth of Well 4. 
c Approximate completion depth  

As discussed in Sections 1 and 2, the alluvial aquifer in the vicinity of Boundary Creek is most 
likely GWUDI and must meet requirements of the Federal Long Term 2 Enhanced Surface 
Water Treatment Rule (LT2). While the alluvium in the vicinity of Boundary Creek currently 
supplies the community, it no longer is viewed as a long term source. The fractured granite 
aquifer consists of water that is thermally influenced to varying degree. Temperature recorded in 
Well No. 8 is approximately 78 °F whereas the temperature recorded in Well No. 7 is 
approximately 86 °F. By comparison, Well No. 6 completed in the fracture rock aquifer is 
heavily thermally influenced with a temperature of 94 °F and Well MW-3 is relatively cool at 63 
°F because it is shallow and influenced by the Boundary Creek alluvial aquifer (Petra 2009). The 
useful depth of the fractured rock aquifer in the vicinity of the project is about 500 feet below 
ground surface due to the high potential to encountered thermal water below this depth.  

Water quality issues associated with the alluvial aquifer includes repeated total coliform positive 
events. Water quality issues/contaminants with the fractured rock aquifer include elevated 
temperature, manganese, and fluoride concentrations.  
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2.3.2 Standby and Emergency Supply 

Well No. 8 is an emergency use only back-up well for the JCSD that is currently the only 
permitted back-up well with SWRCB’s DDW. Well No. 7 and Well No. 4, as described above, 
will be used only as secondary back-up wells in the future once the Well No. 8 treatment system 
comes online. JCSD is solely reliant on groundwater for supply and besides the groundwater 
wells there is no other connection sources. The water supply capacity includes Well No. 4 rated 
at 200 GPM and 635,000 gallons of storage tank capacity.3 These two elements provide the 
system with a total source capacity of 923,000 gallons per day (CDPH 2013).4 

2.3.3 Storage 

Domestic water storage for the JCSD is provided by a 200,000 gallon bolted steel water storage 
tank, and a 435,000 gallon bolted steel water storage tank. Both storage tanks are located atop a 
hill within the southwest portion of the community services district approximately 650 feet north 
of the international border with Mexico. The 200,000 gallon water storage tank measures 
approximately 38 feet in diameter and 24 feet in height. The tank was constructed in 1994 at a 
finish floor elevation of 2,914.8 feet, under a project funded by the U.S. Department of Housing 
and Urban Development (HUD). 

The 435,000 gallon water storage tank measures approximately 58 feet in diameter and 22 feet in 
height. The tank was constructed in 2007 at a finish floor elevation of 2,917.0 feet on the site of 
the 160,000 gallon stone and concrete reservoir that was demolished in 2007. The 435,000 gallon 
water storage tank was constructed under a grant funded by the USDA. A summary of the 
system storage is provided in Table 5. 

Table 5 
System Storage 

Reservoir/Tank No. 1 2 

Storage Capacity (gallons) 200,000 435,000 

Elevated or on-grade elevated elevated 

Material  steel steel 

Construction type  bolted bolted 

Age (years) 22 9 

 

                                                 
3  The current production rate for Well No. 4 is 180 gpm due to declining water levels and increased total dynamic 

head resulting from the current drought. 
4  CDPH reports the storage tanks are 0.24 million gallon and 0.43 million gallon tanks and total storage of 

670,000 gallons. This evaluation indicates the tanks are 200,000 gallons and 435,000 gallons for a total storage 
capacity of 635,000 gallons. 
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The system storage tanks are in good condition with no immediate repairs or maintenance required. 

2.3.4 Regulatory Capacity 

The Maximum Day Demand (MDD)5 estimated for this system is 210,000 gallons based on the 
maximum reported water use that occurred in August 2007 (CDPH 2010). Peak Hour Demand 
(PHD) estimated for this system is 13,125 gallons per hour (gph) (CDPH 2010).6 

2.3.5 Water Supply Capacity Evaluation 

The number of water service connections is 234 existing connections. The MDD is 210,000 
gallons (CDPH 2010) and the total storage is 635,000 gallons. As the system has less than 1,000 
service connections, the system meets Title 22 requirements to have storage capacity equal to or 
greater than MDD. The water supply system does not have any capacity regulatory violations.  

2.3.6 Water Quality 

Well No. 4 does not comply with the Federal Long Term 2 Enhanced Surface Treatment Rule 
(LT2). Positive total coliform events that have historically occurred at Well No. 4 are discussed 
further in Section 3.1. A summary of water quality results for Wells No. 7 and 8 are provided in 
Tables 6 and 7. 

Table 6 
Well No. 7 Water Quality 

Constituent 
Analytical 

Method 
Groundwater Well 7 Result, 

Sampled Feb. 2, 2009 Units 

Cations 

Hardness SM3120B 330 mg/l 

Calcium EPA 200.7 101 mg/l 

Magnesium EPA 200.7 18.8 mg/l 

Sodium EPA 200.7 74.1 mg/l 

Anions 

Total Alkalinity SM2320B 128 mg/l 

Bicarbonate Alkalinity SM2320B 156 mg/l 

Carbonate Alkalinity SM2320B < 1 mg/l 

Hydroxide Alkalinity SM2320B < 1 mg/l 

                                                 
5  Maximum day demand (MDD) means the amount of water utilized by consumers during the highest day of use 

(midnight to midnight), excluding fire flow, as determined pursuant to Section 64554. For systems with less 
than 1,000 service connections, the system shall have storage capacity equal to or greater than MDD, unless the 
system can demonstrate that it has an additional source of supply or has an emergency source connection that 
can meet the MDD requirement. 

6  Determine the average hourly flow during MDD and multiply by a peaking factor of at least 1.5 to obtain the 
PHD (210,000 gallons/ 24 hours x 1.5 = 13,125 gph). Title 22 – California Waterworks Standards. 
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Table 6 
Well No. 7 Water Quality 

Constituent 
Analytical 

Method 
Groundwater Well 7 Result, 

Sampled Feb. 2, 2009 Units 

Chloride EPA 300.0 170 mg/l 

Sulfate EPA 300.0 215 mg/l 

Nitrate (as NO3) EPA 300.0 < 2 µg/l 

Fluoride EPA 300.0 0.43 mg/l 

Aggregate Properties, General Physical and MBAS 

Color SM2120B <3 units 

Odor Threshold @ 60 C SM2150 <1 TON 

Turbidity, Laboratory SM2130B 0.35 NTU 

pH EPA 150 7.6 units 

Total Dissolved Solids SM2450C 651 mg/l 

Specific Conductance SM2510B 1120 µS/cm 

MBAS SM5540C < 0.05 mg/l 

General Metals and Inorganics 

Aluminum EPA 200.8 < 30 µg/l 

Arsenic EPA 200.8 < 2 µg/l 

Barium EPA 200.8 < 1000 µg/l 

Cadmium EPA 200.8 < 1 µg/l 

Copper EPA 200.8 < 5 µg/l 

Iron EPA 200.7 124 µg/l 

Lead EPA 200.8 < 4 µg/l 

Manganese EPA 200.7 27 µg/l 

Mercury EPA 200.8 < 0.2 µg/l 

Selenium EPA 200.8 < 5 µg/l 

Silver EPA 200.8 < 5 µg/l 

Total Chromium EPA 200.8 < 1 µg/l 

Zinc EPA 200.8 18 µg/l 

Carbamates 

Carbamates by Method EPA531.1 EPA531.1 ND µg/l 

Gross Alpha and Beta Radionuclides and Radium 

Radioactivity, Gross Alpha SM7110B 3.09 pCi/l 

Radioactivity, Gross Beta SM7110B 10.5 pCi/l 

Radium 226 EPA903.0 0.713 pCi/l 

Radium 228 EPA Ra5 1.11 pCi/l 

Uranium EPA200.8 < 0.67 pCi/l 

Herbicides 

Herbicides by Method EPA515.1 EPA515.1 ND µg/l 

Pesticides 

Pesticides by Method EPA505 EPA505 ND µg/l 

SVOCs 

SVOCs by Method EPA525.2 EPA525.2 ND µg/l 
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Table 6 
Well No. 7 Water Quality 

Constituent 
Analytical 

Method 
Groundwater Well 7 Result, 

Sampled Feb. 2, 2009 Units 

VOCs 

VOCs by Method EPA502.2/524.2 EPA502.2/524.2 ND µg/l 

 

Table 7 
Well No. 8 Water Quality 

Constituent 
Analytical 

Method Sample Date Groundwater Well 8 Result Units 

Cations 

Hardness SM3120B 2/27/2009 366 mg/l 

Calcium EPA 200.7 2/27/2009 113 mg/l 

Magnesium EPA 200.7 2/27/2009 20.4 mg/l 

Sodium EPA 200.7 2/27/2009 68 mg/l 

Anions 

Total Alkalinity SM2320B 2/27/2009 130 mg/l 

Bicarbonate Alkalinity SM2320B 2/27/2009 159 mg/l 

Carbonate Alkalinity SM2320B 2/27/2009 < 1 mg/l 

Hydroxide Alkalinity SM2320B 2/27/2009 < 1 mg/l 

Chloride EPA 300.0 2/27/2009 165 mg/l 

Sulfate EPA 300.0 2/27/2009 253 mg/l 

Nitrate (as NO3) EPA 300.0 12/2/2015 < 0.05 mg/l 

Fluoride EPA 300.0 2/27/2009 0.39 mg/l 

Aggregate Properties, General Physical and MBAS 

Color SM2120B 5/12/2010 < 3 units 

Odor Threshold @ 60 C SM2150 5/12/2010 < 1 TON 

Turbidity, Laboratory SM2130B 5/12/2010 0.89 NTU 

pH EPA 150 2/27/2009 7.62 units 

Total Dissolved Solids SM2450C 2/27/2009 715 mg/l 

Specific Conductance SM2510B 2/27/2009 1157 µS/cm 

MBAS SM5540C 2/27/2009 < 0.05 mg/l 

General Metals and Inorganics 

Aluminum EPA 200.8 2/27/2009 < 30 µg/l 

Arsenic EPA 200.8 2/27/2009 < 2 µg/l 

Barium EPA 200.8 2/27/2009 36 µg/l 

Cadmium EPA 200.8 2/27/2009 < 1 µg/l 

Copper EPA 200.8 2/27/2009 < 5 µg/l 

Iron EPA 200.7 2/27/2009 27 µg/l 

Lead EPA 200.8 2/27/2009 < 4 µg/l 

Manganese EPA 200.7 2/27/2009 196 µg/l 

Mercury EPA 200.8 2/27/2009 < 0.2 µg/l 

Selenium EPA 200.8 2/27/2009 < 5 µg/l 
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Table 7 
Well No. 8 Water Quality 

Constituent 
Analytical 

Method Sample Date Groundwater Well 8 Result Units 

Silver EPA 200.8 2/27/2009 < 5 µg/l 

Total Chromium EPA 200.8 2/27/2009 < 1 µg/l 

Zinc EPA 200.8 2/27/2009 36 µg/l 

Carbamates 

Carbamates by Method EPA531.1 EPA531.1 2/27/2009 ND µg/l 

Gross Alpha and Beta Radionuclides and Radium 

Radioactivity, Gross Alpha SM7110B 2/27/2009 3.55 pCi/l 

Radioactivity, Gross Beta SM7110B 2/27/2009 10.4 pCi/l 

Radium 226 EPA903.0 2/27/2009 1.07 pCi/l 

Radium 228 EPA Ra5 2/27/2009 0.361 pCi/l 

Uranium EPA200.8 2/27/2009 < 2.0 pCi/l 

Herbicides 

Herbicides by Method EPA515.1 EPA515.1 2/27/2009 ND µg/l 

Pesticides 

Pesticides by Method EPA505 EPA505 2/27/2009 ND µg/l 

SVOCs 

SVOCs by Method EPA525.2 EPA525.2 2/27/2009 ND µg/l 

VOCs 

Chloroform EPA502.2/524.2 2/27/2009 0.9 µg/l 

Total Trihalomethanes EPA502.2/524.2 2/27/2009 0.9 µg/l 

Notes: Bold text denotes exceedance of drinking water MCL. 

Well No. 8 exceeds the secondary MCL for manganese (50 µg/l) at a concentration of 196 µg/l. 
Water treatment currently required for the system is limited to chlorination. 

2.3.7 Pipeline 

The existing water distribution system is a conglomeration of 4-inch, 6-inch, 8-inch, and 10-inch 
water lines composed of PVC (C-900), asbestos cement (AC), and ductile iron pipe (DIP). As a 
whole, the distribution system consists of approximately 2,800 feet of 10-inch pipe, 1,250 feet of 
8-inch pipe, 16,500 feet of 6-inch pipe, and 9,700 feet of 4-inch pipe. Refer to Figures 2 and 3 
for a schematic layout of the existing distribution system. System improvements have recently 
been constructed as-needed, with previous significant improvement projects occurring in the 
mid-1960’s and again in 2007-2008. JCSD has not recently estimated leakage from the 
distribution system. All alley ways need concrete/transite water mains replaced from Heber 
Street east to Campo Street and along Seeley Avenue (Figure 6). The 4-inch dimeter pipelines 
require replacement due to age and reoccurring failure as a result of root damage. Additionally, 
several sections of the existing pipeline were not installed to a sufficient depth and are 
periodically damaged due to large vehicle traffic (e.g. trash trucks) in the alley ways. In total, 
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approximately 6,038 linear feet of 4-inch pipeline needs to be replaced. Frequent repairs required 
to fix the 4-inch concrete/transite pipeline has potential to introduce bacterial contamination into 
the water distribution system and presents a health and sanitary issue. There are two pressure 
zones within the distribution system. The majority of the service area relies on gravity flow from 
the existing water storage tanks, which provides approximate static pressures ranging from 34-60 
psi throughout the community, and estimated maximum day use pressures ranging from 45-56 
psi. Water from the water storage tanks flows to the community through a backbone 6-inch PVC 
pipe water supply line. Within the main portion of the community, north-south water supply lines 
are 6-inch PVC and 8-inch PVC pipe, while the east-west waterlines are typically 10-inch PVC 
pipe. The majority of the water service lines are connected to the east-west running waterlines. 

There are approximately three existing 2-inch and 4-inch flush hydrants, and 46 existing 6-inch 
fire hydrants located throughout the distribution system. There are a total of nine existing water 
sampling stations at random locations throughout the distribution system. 

2.3.8 Pump Stations 

Approximately 10 homes and the elementary school are on an elevated pressure zone, which is 
pressurized by a booster pump station (Figure 3). The booster pump station was constructed in 
2007 as a part of the Phase 1 domestic water rehabilitation project funded by the USDA. The 
booster pump station site is enclosed inside of a barbed wire chain link fence, and consists of a 
17 feet x 28 feet metal shade Ramada, duplex variable speed 7.5 HP centrifugal booster pumps, 
75 HP horizontal centrifugal fire pump, 100 kW emergency generator as back-up source for 
electric power to the booster pumps and fire pump, and electrical control panels. The booster 
pumps are capable of producing approximately 300 gpm at residual pressures ranging from 59 
psi to 70 psi within the elevated pressure zone. The fire pump is capable of producing 
approximately 2,000 gpm. The fire pump turns on at 37 psi with a maximum of 110 psi within 
the elevated pressure zone. The waterlines in the upper zone are 6-inch and 8-inch PVC pipe. 
The pump station is in good condition and currently adequate to meet system requirements. 

2.3.9 Water Meters 

There are currently 234 domestic and commercial connections with water meters and no 
connections without water meters. There are two potable supply water wells with production 
water meters and no wells without water meters. A Sensus 4-inch turbine digital flow meter is 
installed on Well No. 8 and was new when installed as part of as part of the USDA project in 
2010 and is in working condition. A totalizing flow meter is installed on Well No. 4 and was 
rebuilt in March 2016. It is in excellent condition. The age, type and condition of the domestic 
and commercial meters differ. The age ranges from approximately 40 years to brand new. All are 
in good, working condition. All residential and commercial meters are manually read monthly. 
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2.3.10 SCADA System 

Well No. 4 is operated by a telemetry system based on the water level in the storage tanks. The 
telemetry system was installed as part of the new storage tank construction project in 2005 and 
telemetry was also installed at Well No. 8 as part of the construction project in 2010. 

The AGM Electronics Data Connectivity System and Sensaphone® 800 Remote Monitoring 
System installed in 2010 at Well No. 8 has been problematic. The equipment is outdated and not 
easily serviceable by local vendors. JCSD was recently quoted $6000.00 to have it fixed. The 
Well No. 8 SCADA system is proposed to be replaced as part of the Well No. 8 upgrades.  

2.3.11 Other System Management Issues  

JCSD only provides wellhead chlorination; therefore JCSD is not required to comply with the 
Certified Treatment Operator regulations. In accordance with § 64413.3(a)&(b), due to the 
population served (less than 1,000), JCSD is classified as a D1 distribution system. JCSD has 
one employee with a D-1 license to meet the D-1 requirement. It is noted that a certified 
treatment operator will be required to meet operational requirements of the proposed project. 

Control Valves: The valves along Campo Street need to be replaced, 6 valves total.  

Security issues: Wells No. 4 and No. 6 need a perimeter fence for security purposes. 

Other issues: Well No. 6 (non-potable well) needs controls. Decommission Wells 1, 2, 3 and 
5 as per DDW requirement. 

2.4 Financial Status of Existing Facilities 

2.4.1 Current Annual Income and Rate Structure  

JCSD’s current annual income is approximately $94,000. Current users include residential, 
commercial and one school. Residential customers are billed $33.00 per month for the first 1,000 
cubic feet of water use, and commercial customers are billed $49.00 per month for the first 1,000 
cubic feet of water use. 

2.4.2 Equivalent Dwelling Unit Calculations 

Equivalent Dwelling Unit (EDU) calculations are used by USDA to determine the income for the 
system. The average monthly single-family residential water use (based on the last 12 months) 
divided by the current number of single-family residential users (connections) equals the average 
single-family residential usage, which is the EDU Factor. The EDU Factor is then used to 
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determine the equivalent residential (dwelling) unit water usage for other types of users as listed 
in Table 8. 

Table 8 
Equivalent Dwelling Unit (EDU) Information 

User Type 
Average Monthly 

Water Usage (gallons) 
Number of Users 

(connections) 
Average Monthly Usage 
per Connection (gallons) 

Number of 
EDUs 

Residential (Single-Family) 1,801,780 229 7,868 229 

Commercial 164,373 4  21 

Industrial ___ 0  ___ 

School 33,847 1  4 

TOTAL EDUs: 254 

Notes:  
a Based on 2015 water system water use of 24 million gallons as measured by well production. 

2.4.3 Current O&M Expenses 

Table 9 provides the 2015/2016 fiscal year actual operations and maintenance expenses for 
JCSD and the typical annual budget. Additional expenses were incurred in the 2015/2016 fiscal 
year to address the Water Supply Agreement with Jacumba Solar LLC to supply non-potable 
water. Jacumba Solar LLC reimbursed the JCSD for a majority of these additional expenses. 
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Table 9 
2015/2016 O&M Expenses and Typical Annual Budget  

Expense Item Actual 2015/2106 Fiscal Year Budgeted 

Accountant Services $5,050.00 $5,300.00 

Vehicle:   

 Fuel $1,288.04 $2,100.00 

  Maintenance $757.61 $700.00 

Building Maintenance $315.01 $500.00 

Chlorine $1,084.87 $1,400.00 

Dues/Subscription/Fees $41,219.16 $3,500.00 

EDD $1,190.00 $1,500.00 

Engineer $1,000.00  

GL Insurance $4,434.69 $4,500.00 

Legal $13,491.00 $500.00 

Line Maintenance/Operation $12,391.31 $8,000.00 

Medical $2,054.62 $- 

Mileage $979.77 $1,500.00 

Office $2,955.43 $3,000.00 

Payroll $54,516.73 $67,300.00 

Help $323.93 $- 

Payroll Tax $5,981.00 $6,000.00 

Postage $1,567.10 $1,600.00 

Testing $4,120.00 $2,300.00 

Training $30.00 $500.00 

Utilities:   

  Electric $7,070.16 $8,700.00 

 Phone $4,360.39 $4,200.00 

Workers Compensation $2,162.52 $2,000.00 

TOTALS $168,343.34 $125,100.00 

Source: JCSD 2016. 

The submersible motor in Well No. 4 was replaced in November 2105 and the water meter for 
Well No. 4 was rebuilt in March 2016. In June 2016, Well No. 4 will be lined with a PVC casing 
due to severe corrosion (i.e., interior flaking) of the mild steel well casing. 

2.4.4 Capital Improvement Program 

There currently is not a formal capital improvement program for the water system. Capital 
expenditures and O&M are currently funded by reserves.  
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2.4.5 Existing Debts and Required Reserve Accounts 

There are no existing debts. There is currently a $177,651.85 cash balance in the JCSD bank 
account. The JCSD funds O&M and capital improvements from this account. 

2.5 Audits – Water/Energy/Waste 

A Water Audit has not been completed for the system. The system does not have a water 
pressure issue. A copy of the 2016 Sanitary Survey for the water system prepared by the lead 
regulatory agency (SWRCB DDW) is attached (Appendix A).  

The 2015 JCSD annual electrical usage is 37,755 kWh. The existing annual consumption of 
electrical power for domestic water supply from Well No. 4 is approximately 30,000 kWh. This 
consumption level is expected to increase by approximately 233%  with Well No. 8 as the 
primary supply well as the result of the increase in pump motor horsepower from 10 HP to 40 
HP. Additionally, a 4 HP backwash reclaim pump, 2 HP air compressor, 0.25 HP chemical mixer 
and various chemical dosing pumps will consume electricity to operate the proposed treatment 
system. As the projected incurs increase in O&M costs for the Well No. 8 treatment system in 
addition to the increased costs for the electrical power to operate Well No. 8, the JCSD has a 
need to lower the annual operating costs for its water supply system. 
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3 NEED FOR A PROJECT 

3.1 Health, Sanitation and Security 

As described in the 2016 Sanitary Survey (Appendix A) and previous correspondence from 
CDPH, Well No. 4 lacks the required sanitary seal to a minimum depth of 50 feet as required by 
Department of Water Resources (DWR) Bulletins 74-81 and  74-91. In the past decade, Well No. 
4 has had a dozen positive total coliform events: one in 2001, three in 2002, two in 2004, four in 
2005, one in 2009, and one in 2010. The 2009 and 2010 events are believed to be related to 
recharge events in the "gully" area immediately adjacent to the well. The 2009 event may be 
related to heavy recharge associated with a wet winter. The 2010 event occurred after the April 
4, 2010 earthquake when neighboring Well 6 became artesian and began spilling into the “gully” 
area next to Well No. 4 (SWRCB 2016). SRWCB has determined that the shallow alluvium that 
Well No. 4 draws groundwater from is most likely GWUDI and must meet requirements of the 
Federal Long Term 2 Enhanced Surface Water Treatment Rule (LT2), which includes treatment, 
monitoring and reporting.  

The proposed domestic water supply system primary well (Well No. 8) has a high level of 
manganese (196 µg/l) as determined by well water sample test results. Manganese is a regulated 
contaminant with a secondary California MCL of 50 µg/l. Secondary standards are based on 
taste, odor, color, corrosiveness, foaming, and staining properties of water. Although manganese 
is not considered to be a health hazard, based on a November 16, 2009 letter to JCSD from the 
California Department of Public Health (Appendix B) Well No. 8 cannot be placed into 
operation until the manganese treatment facility is completed and in service. 

The typical source of manganese contamination is leaching from natural deposits. In deep wells, 
where the oxygen content is low, the manganese-bearing water is clear and colorless (the 
manganese is dissolved). Water from the tap may be clear, but when exposed to air, manganese 
is oxidized and changes from colorless, dissolved forms to colored, solid forms. Colloidal 
manganese (blank tint) is responsible for the staining properties of water containing high 
concentrations of manganese. These precipitates or sediments may be severe enough to plug 
water pipes. 

Manganese can affect the flavor and color of food and water. Manganese may react with tannins 
in coffee, tea, and some alcoholic beverages to produce a black sludge, which affects both taste 
and appearance. Manganese will cause brownish-black staining of laundry, porcelain, dishes, 
utensils, and even glassware. Manganese deposits can build up in pipelines, pressure tanks, water 
heaters, and water softeners. Manganese accumulations become an economic problem when 
water supply or water softening equipment must be replaced. There are also associated increases 
in energy costs from pumping water through constricted pipes, or heating water with heating 
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rods coated with manganese mineral deposits. Manganese is objectionable in water even when 
present in small concentrations. 

A problem that frequently results from manganese in water is manganese bacteria. These 
nonpathogenic (not health-threatening) bacteria occur in soil, shallow aquifers, and some surface 
waters. The bacteria feed on manganese in water.  

Additionally, frequent repairs required to fix the 4-inch concrete/transite pipeline located in 
alleyways between Heber and Campo Streets and alone Seeley Avenue has potential to introduce 
bacterial contamination into the water distribution system and presents a health and sanitary 
issue. 

3.2 Infrastructure and O&M 

In the 2015/2016 fiscal year, significant repair and maintenance expenses included replacement 
of the Well No. 4 pump and motor, rebuilding of the well flow meter and lining of the well. As 
described in Section 2.3, all alley ways need concrete/transite water mains replaced from Heber 
Street east to Campo Street. The valves along Campo Street need to be replaced, 6 valves total. 
Wells No. 4 and No. 6 need a perimeter fence for security purposes. Well No. 6 (non-potable 
well) needs controls. Decommission Wells 1, 2, 3 and 5 as per DDW requirement.  

The approximate per year consumption of electrical power for Well No. 4 when operated by the 
JCSD as its primary water supply was 30,000 kWh. The submersible pump for Well No. 4 has a 
10 HP motor. The JCSD proposed primary water supply, Well No. 8, has a submersible pump 
with a 40 HP motor. As a result of the increase in consumption of electrical power by Well No. 
8, the JCSD’s annual operating costs will increase substantially. The JCSD desires to lower the 
yearly operating costs for its domestic water system, thereby delaying the need for an increase in 
water rates for its customers. 

The existing annual consumption of electrical power for domestic water supply from Well No. 4 
is approximately 30,000 kWh. The annual consumption of electrical power is expected to 
increase by approximately 233% with Well No. 8 as the primary supply well as the result of the 
increase in pump motor horsepower from 10 HP to 40 HP. With the projected increase in 
operation and maintenance costs for the manganese treatment system for Well No. 8 in addition 
to the increased costs for the electrical power to operate Well No. 8, the JCSD has a need to 
lower the annual operating costs for its water supply system. 

Based on this need, it is recommended that a 60 kW direct current (DC) PV ground mounted 
solar array grid-tie with 280 volt, 3 Phase output be installed in the vicinity of the pump-house 
for primary water supply Well No. 8 (Figure 4). The 300 watt PV solar panels measure 77-inches 
by 39.1-inches. About 200 PV solar panels would be required for a 60 kW array. The 
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approximate size of the array would consist of 6 rows of ground mounted solar racks measuring 
109 feet x 7 feet. The approximate annual production from the solar array would be 105,000 
kWh and meet practically all of the electrical power consumption requirements for the well 
motor and treatment system. 

3.3 Reasonable Growth 

As estimated in Section 1, the historical annual 20 year growth rate in Jacumba Hot Springs is 
0.61%. As the County of San Diego General Plan, emphasizes growth in the western portions of 
the unincorporated County rather than the eastern backcountry areas, the projected 20 year 
annual growth rate for Jacumba Hot Springs is less than 1%. Assuming a future annual 
population growth of 0.61%, the current population of 561 persons would expand to 634 persons 
in 20 years or 73 additional persons. Assuming 2.5 persons per EDU, these result in an additional 
29.2 EDUs. At the current EDU demand of 8,734 per month, this results in an additional monthly 
water demand of 255,033 gallons. The MDD would increase by an estimated 8,501 gallons. The 
current MDD estimated for this system: is 210,000 gallons. The estimated MDD in 20 years is 
218,501 gallons. The current system capacity will have storage capacity equal to or greater than 
MDD in 20 years based on the projected estimates of population. No new storage capacity is 
projected to be required. 
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4 ALTERNATIVES CONSIDERED 

4.1 Description 

The DDW is requiring the District to install a treatment system as a condition of the permit for 
transitioning Well No. 8 to become the main drinking water source. Per the District’s 2013 
Sanitary Survey permit amendment, DDW has stated that “Jacumba shall submit a permit 
amendment application including plans and specifications for the addition of iron and manganese 
removal treatment to CDPH within twelve (12) months of issuance of this permit.” The need for 
iron and manganese removal treatment for Well No. 8 is again stated in the District’s 2016 
Sanitary Survey. The District has no other alternative than to install a manganese treatment 
system. 

The most common technologies for removal of iron and manganese are oxidation-filtration and 
oxidizing filters. Another approach is ion exchange. While ion exchange can effectively remove 
dissolved iron and manganese, it exhibits several operational challenges. Ion exchange (e.g., salt-
based resin water softeners) are susceptible to fouling by iron oxides, iron oxidizing bacteria, and 
are ineffective at removing hydrogen sulfide making this treatment technology unsuitable for this 
application. The two prominent treatment technologies suitable for the untreated water produced 
by Well No. 8 are oxidation/filtration or oxidizing filters which subsequently are described. 

Oxidation-Filtration: Removal of soluble iron and manganese is readily achieved through an 
oxidation-filtration process. Oxidation is required to precipitate the soluble metals prior to 
filtration. Soluble ferrous iron (Fe2+) is oxidized to ferric iron (Fe3+), which readily forms the 
insoluble iron hydroxide complex Fe(OH)3. Soluble manganous manganese (Mn2+) is oxidized to 
the manganic species (Mn4+), which forms insoluble manganese dioxide (MnO2). Filtration 
media in conventional gravity filters or pressure filters are commonly used to remove the 
particulate metal oxides. The filter media is then backwashed on a regular basis to restore the 
filter capacity. Several manufacturers offer competing oxidation-filtration systems: Filtronics, 
Pureflow, and Loprest among others. 

Oxidizing Filter: Removal of soluble iron and manganese is readily achieved by oxidizing filters 
that utilize an impregnated media to absorb and oxidize the soluble metals so that they can be 
retained in the granular media. Greensand (glauconite), anthracite sand, and natural or synthetic 
zeolites are used in a conventional gravity filter or a pressure filter. Potassium permanganate 
(KMnO4) is used to coat greensand and anthracite with manganese oxide, giving it a catalytic 
effect. The coated media oxidizes and removes iron and manganese, usually without requiring an 
additional oxidation-precipitation step. The coating can be maintained either by a continuous 
potassium permanganate feed or by backwashing at set intervals with a potassium permanganate 
solution. The latter is preferred as it alleviates the risk of KMnO4 bleed-through which can cause 
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pink discoloration of the treated water. Hydrogen sulfide and other similar substances have a 
strong potential to cause fouling of the filter media, reducing filter efficacy. Oxidizing filters 
perform best with water low in phosphate and organic material. In addition, chlorine will 
adversely affect the catalytic property of the filter media and should be added after filtration 
(USDA 1999). 

The following chemical reactions describe the oxidation of Fe2+ by chlorine and permanganate, 
respectively (MWH 2012). 

2Fe(HCO3)2 + Ca(HCO3)2 + Cl2  2Fe(OH)3 + CaCl2 + 6CO2 

3Fe(HCO3)2 + KMnO4 + 2H2O  3Fe(OH)3 + MnO2 +KHCO3 + 5CO2 

 

From the above equations, it is found that 0.64 lbs of Cl2 are required to oxidize 1 lb of Fe2+, and 
0.94 lbs of KMnO4 are required to oxidize 1 lb of Fe2+. 

The following chemical reactions describe the oxidation of Mn2+ by chlorine and permanganate, 
respectively (MWH 2012). 

Mn(HCO3)2 + Ca(HCO3)2 + Cl2  MnO2 + CaCl2 + 2H2O + 4CO2 

3Mn(HCO3)2 + 2KMnO4  5MnO2 + 2KHCO3 + 2H2O + 4CO2 

 

From the above equations, it is found that 1.29 lbs of Cl2 are required to oxidize 1 lb of Mn2+, 
and 1.92 lbs of KMnO4 are required to oxidize 1 lb of Mn2+. 

The following chemical reactions describe the oxidation of H2S by chlorine and permanganate, 
respectively (MWH 2012; Cadena and Peters 1988; White 1999). 

H2S + 4Cl2 + 4H2O  8HCl + H2SO4,  pH < 7.5 

H2S + Cl2  2HCl + S0,  pH > 7.5 

3H2S + 2KMnO4  3S0 + 2H2O + 2MnO2 + 2KOH,  pH < 7.5 

3H2S + 8KMnO4  8MnO2 + 3K2SO4 + 2H2O + 2KOH,  pH > 7.5 

 

The oxidation of sulfide by both chlorine and permanganate is dependent on pH. From the above 
equations, it is found that 2.1-8.3 lbs of Cl2 are required to oxidize 1 lb of H2S, and 3.3-13.2 lbs 
of KMnO4 are required to oxidize 1 lb of H2S. 
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More potassium permanganate is required than chlorine to oxidize iron, manganese, and 
hydrogen sulfide. The greater chemical demand, greater chemical cost of potassium 
permanganate compared to chlorine, and the potential presence of H2S make an oxidation-
filtration system at Well No. 8 the best-fit treatment system alternative. Competitive proposals 
will be solicited from oxidation-filtration system manufacturers in accordance with USDA 
requirements for maximum open and free competition. Pilot testing is not expected to be 
required. 

Alternatives considered for evaluation of technical feasibility for each system component that 
needs to be included in the proposed project is provided in Table 10.  

Table 10 
Alternatives Considered  

Proposed 
Project 

Component 

Alterative 1 – No 
Action 

Alternative 2 - Provide Manganese 
Filtration for Well No. 8  

Alternative 3 – Provide Manganese Treatment 
for Well No. 8, Install a Ground Mounted PV 
Solar Array, Develop Well No. 7 as a Back-up 
Source and Replacement for Well No. 4, 
Replace 6,038 feet of 4-inch Transite/Cement 
Pipeline, Replace 6 Valves on Campo Street 
and Destroy Existing Inactive and Abandoned 
Wells No.’s 1, 2, 3, and 5. 

Water Supply 
and 

Treatment 

Unacceptable due 
to the current state 
of the domestic 
water supply 
systems primary 
Well No. 4 and 
emergency back-
up Well No. 8. 

Installation of manganese filters, 

Installation of automatic filter 
backwash, Installation of air 
compressor, Construction of 
impermeable filter backwash 
evaporation pond. Emergency backup 
generator. 

This alternative is not acceptable 
because the increased operation and 
maintenance costs for the domestic 
water supply system would still exist 
and there would be no back-up 
replacement well for Well No. 4. 

This alternative includes all improvements 
outlined in Alternative No. 2 in addition to the 
installation of a 60 kW ground mounted PV 
solar array grid-tie system, the development of 
Well No. 7 as a back-up source for primary 
Well No. 8, replacement of 6,038 feet of failing 
4-inch transite/cement pipeline, replacement of 
6 butterfly valves on Campo Street and the 
destruction of Well No’s 1, 2, 3, and 5. 

 

Water Meters   Install a dedicated well water meter for Well No. 7 

SCADA 
 Replace outdated SCADA System on 

Well No.8 
Replace outdated SCADA System on Well 
No.8 and Install SCADA System for Well No. 7. 

 

4.2 Technical Feasibility Evaluation of Alternatives 

4.2.1 Agreements 

Alternatives 2 and 3 are technically feasible and do not require any agreements for operation 
and/or connection provided that JCSD staffs the required treatment operator position. If JCSD 
elects to use a contract treatment operator, than a contract would be required for this position. 
There are several local companies/contractors that provide licensed treatment operators.  
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4.2.2 Compliance Issues/Design Criteria 

The design criteria for the proposed water treatment system are based on the elevated 
concentration of manganese at Well No. 8. Well No. 8 has a raw water manganese concentration 
of 196 µg/l. This exceeds the secondary MCL of 50 µg/l. Treatment of water pumped from Well 
No. 8 will address the manganese compliance issue, bringing it below the secondary California 
MCL. Although temperature it is not a regulated parameter, Well No. 7 and No. 8 have elevated 
temperature at 86 °F and 78 °F, respectively. Initially, Well No. 7 was not included in the 
domestic water supply system due to the elevated temperature. Blending of water from Well No. 
7 with Well No. 8 will address the elevated temperature issue.  

Figure 4 shows the location of the alternative components. Figure 5 provides a process diagram 
for the proposed treatment system. 

4.2.3 Environmental Impacts 

Alternative 1 – No Action; will have no impact to the environment as no additional project 
facilities will be constructed. Alternative 2 - Provide Manganese Filtration for Well No. 8; will 
require additional land disturbance to construct the treatment system and evaporation pond. 
Alternative 3 – Provide Manganese Treatment for Well No. 8, Install a Ground Mounted PV 
Solar Array, Develop Well No. 7 as a Back-up Source and Replacement for Well No. 4, and 
Destroy Existing Inactive and Abandoned Wells No.’s 1, 2, 3, and 5 or the preferred alternative; 
will require additional land disturbance to construct the treatment system, evaporation pond and 
PV solar array.  

Existing conditions observed in the Project study area suggest that a majority of the study area 
has been previously graded and is substantially disturbed. The Project study area is relatively flat 
and uniform in topography and includes an existing chain-link fence, water pump facility 
structure, electric generator, and historic road. The majority of the Project study area supports a 
limited amount of native vegetation, almost all of which is highly disturbed. The site does not 
provide good quality habitat for native plant species, and is dominated by bare ground and non-
native perennial and weedy annual species. A total of seventeen plant species were identified 
within the study area, including seven non-native species and ten native species (Dudek 2016a). 
Due to the predominance of non-native vegetation and site disturbance characteristics, the 
Project study area has limited potential to provide habitat that supports sensitive wildlife species. 
The Project is not likely to impede wildlife movement in the area due to the limited size and vast 
open space surrounding the site. (Dudek 2016). Potential biological impacts as a result of 
Alternatives 2 and 3 are less than significant. 
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Dudek’s Phase I cultural resources inventory of the project area suggests that there is a moderate 
to high potential for the inadvertent discovery of intact cultural deposits during earth moving 
activities. In consideration of the topography and the high density of known archaeological 
resources in the surrounding area, it is recommended that a cultural resources mitigation program 
be implemented. Mitigation should include archaeological and Native American monitoring 
during initial disturbance of subsurface soils within the Project APE. Following initial ground-
disturbing work, cultural monitoring may be adjusted or discontinued at the recommendation of 
archaeological principal investigator (Dudek 2016b). 

The improvements to the domestic water supply from the JCSD primary Well No. 8 would 
constitute a minor alteration of an existing public facility and the addition of a health or safety 
protection device to an existing facility to make its water clean for domestic water supply use. 
The Well improvements would not increase JCSD’s water production capacity. As such the 
improvements fit within Class 1, Existing Facilities, Categorical Exemption from the California 
Environmental Quality Act (CEQA) per CEQA Guidelines section 15301(d).  

Residuals generated form the treatment process includes backwash of the filter every 8 to 12 
hours of treatment operation. Water required for the backwash will be captured in the 
evaporation pond. The dried residuals will periodically require hauling off site to an appropriate 
facility for disposal.  

4.2.4 Land Requirements 

The JCSD has acquired the parcel of land (APN 660-040-26) on which Wells No. 7 and 8 are 
located. The approximate 1.54 acre parcel was purchased with a grant received from the USDA. 
JCSD has immediate access to the land from Old Highway 80. There is sufficient space to 
construct the proposed facility including the proposed PV solar array (Figure 4).  

4.2.5 Potential Construction Problems 

No construction problems have been identified that may affect the cost or feasibility of the alternative. 

4.2.6 Sustainability Considerations 

Water Efficiency: Water efficiency in the desert community is encouraged by limiting overall 
outdoor water use and by using drought tolerant plantings. Water waste/loss management 
consists of proactively replacing aging infrastructure and immediately responding to leaks. 

Energy Efficiency: The 2015 JCSD annual electrical usage is 37,755 kWh. The existing annual 
consumption of electrical power for domestic water supply from Well No. 4 is approximately 30,000 
kWh. This consumption level is expected to increase by approximately 233% with Well No. 8 as the 
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primary supply well as the result of the increase in pump motor horsepower from 10 HP to 40 HP.7

Additionally, 4 HP backwash reclaim pump, 2 HP air compressor, 0.25 HP chemical mixer and 
various chemical dosing pumps will consume electricity to operate the proposed treatment system. 
The added backwash reclaim pump and air compressor requires 4,000 kWh/yearr for a total power 
demand of 104,000 kWh/year (246% increase relative to 30,000 kWh/yr).8 As the projected incurs
increase in operation and maintenance costs for the Well No. 8 treatment system in addition to the 
increased costs for the electrical power to operate Well No. 8, the JCSD has a need to lower the 
annual operating costs for its water supply system. 

Based on this need, it is recommended that a 40 kWDC PV ground mounted solar array with 280 
volt, 3 Phase output be installed in the vicinity of the pump-house for primary water supply Well 
No. 8 (Figure 4). The 300 watt PV solar panels measure 77-inches by 39.1-inches. About 134 PV 
solar panels would be required for a 40 kW array. The approximate size of the array would 
consist of four (4) rows of ground mounted solar racks measuring 111 feet x 7 feet. The 
approximate annual production from the solar array would be 70,000 kWh, and meet the 
majority of the electrical power consumption for the JCSD water supply system. 

Other: As JCSD currently only chlorinates its water and no other treatment is required, a 
treatment system that is simple to operate and maintain is critical. Additionally JCSD would like 
to minimize waste byproducts as there is no local facility to process wastewater. 

4.3 Alternative Cost Estimates 

Alternative 3 is the only alternative determined to be technically feasible. Construction cost 
estimates for Alternative 3 are provided in Table 11. 

7 Energy Requirement (kW/h/year) = Horsepower x 0.746 = Power (kW) x Run Time (hours/day) x Year (365 
days). Well Pump = 40 x 0.746 = 29.8 kW x 9.2 hours per day = 274 kWh/day x 365 days = 99,840 kW/h/year 

8 Reclaim Pump = 4 x 0.746 = 3.0 kW x 3.0 hours per day = 9 kWh/day x 365 days = 3,267 kW/h/year 
Air Compressor = 2 x 0.746 = 1.5 kW x 2.0 hours per day =3 kWh/day x 365 days = 1,089 kW/h/year 
Chemical Mixer = 0.25 x 0.746 = 0.2 kW x 4.0 hours per day = 0.7 kWh/day x 365 days = 272 kW/h/year 
Total = 104,469 kW/h/year 
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Table 11 
Construction Cost Estimates – Alternative 3  

No. Item Qty Unit Unit Price Total Price 

1 Mobilization/Demobilization 1 LS $12,000 $12,000 

2 Clearing and Grubbing 1 LS $2,000 $2,000 

3 Earthwork/Grading 80 CY $50 $4,000 

4 Construction Survey & Staking 1 LS $5,000 $5,000 

5 Concrete 30 CY $800 $24,000 

6 Furnish and Install Manganese Filtration System including Chemical 
Feed System, Air Compressor, Backwash Tank with Accessories 

1 LS $330,000 $330,000 

7 Contractor Sampling & Testing 1 LS $5,000 $5,000 

8 Furnish and Install Ground Mount Solar Panel Grid-Tie System with 
Accessories 

1 LS $208,000 $208,000 

9 Furnish and Install Solar Panel Array & Backwash Pond Site 
Fencing 

700 LF $60 $42,000 

10 Furnish, Install, and Test Mechanical, Electrical, Telemetry and 
Piping Improvements For Well No. 7 including 40 HP Submersible 
Pump and Motor, Depth Monitor System & Pump Control, Well Head 
Improvements, and 4" DIP and Accessories 

1 LS $100,000 $100,000 

11 Furnish, Install, Test and Commission Elect. Improvements for 
Manganese Filtration System and Ground Mount Solar Panel Grid-
Tie System with Accessories 

1 LS $15,000 $15,000 

12 Furnish, Install, Test, and Commission Emergency Back-up Diesel 
or Propane Generator – 242 kVA, 194 kW, 1 & 3-Phase Generator 

1 LS $125,000 $125,000 

13 Destroy Wells 1, 2, 3, and 5 1 LS $25,000 $25,000 

14 Replace 6,038 Feet of 4-inch Pipeline 6,038 FT $42 $254,000 

15 Replace 6 Butterfly Valves on Campo Street 1 LS $9,000 $9,000 

Subtotal Construction Cost: $1,160,000 
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An O&M cost breakdown for Alternative 3 is provided in Table 12. 

Table 12 
O&M Breakdown – Alternative 3 

O&M Expense Item Projected Notes 

Personnel (salary, benefits, payroll tax, 
insurance, training) 

$80,950 A certified treatment operator will be required for the treatment 
system (assumes 30% increase in personnel costs) 

Treatment Operations Support 
Contract for a certified treatment 
operator 

$40,000 As the District currently does not have an in-house certified 
treatment operator. These services will need to be initially 
contracted. A planning level estimate is $35,000 to $40,000. 

Administrative Costs (office supplies, 
printing, etc.) 

$7,100 
  

Insurance $6,200   

Energy Cost (fuel and electrical) 
$1,200 Assumes projected $100 per month for electricity due to offset by 

proposed solar system 

Process Chemical $3,400 Assumes existing chlorine demand plus costs for chemical feed 

Monitoring and Testing $5,768 Assumes 40% increase for monitoring treatment system 

Professional Services $19,300   

Residuals/Waste Disposal $500 Filter backwash residual (dried) 

Other (describe) $0   

Repairs and Maintenance $8,000  

Payroll Taxes $10,700  

Total: $183,118   

 

4.4 Alternatives Determined to be Technically Unfeasible 

Alternative 1 is unacceptable due to the current state of the domestic water supply systems 
primary Well No. 4 and emergency back-up Well No. 6.   
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5 SELECTION OF ALTERNATIVE 

5.1 Cost Evaluation of Alternatives 

A Present Worth Cost Analysis is not applicable due to the fact that there is only one feasible 
alternative. 

5.2 Non-Monetary Factors Analysis 

Non-monetary factors have not been considered in this evaluation as there is only a single 
technically feasible alternative. Alternative 2 is discarded as an unfeasible option because the 
increased operation and maintenance costs for the domestic water supply system would still exist 
and there would be no back-up replacement well for Well No. 4. 
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6 PROPOSED PROJECT (RECOMMENDED ALTERNATIVE) 

6.1 Description 

A proposed project description for Alternative 3 is provided in Table 13. 

Table 13 
Proposed Project Description – Alternative 3 

Proposed Project Component Proposed Alternative Description 

Water Supply and Treatment The improvements to the domestic water supply from the JCSD primary Well 
No. 8, would include the installation of a single manganese filter, air 
compressor, filter backwash tank, and a backwash evaporation pond. The 
manganese filter and air compressor would be located to the north of the 
existing masonry block pump-house on a reinforced concrete slab. The 
backwash evaporation pond would be located approximately 50 feet north of 
the manganese filter. 

The improvements to the back-up domestic water supply source Well No. 7 
would include the installation of a 40 HP submersible well pump and motor, 
well depth transducer, well head facilities, telemetry system, and 
approximately 55 feet of 4-inch DIP. The 4-inch DIP would be located from 
the well head of Well No. 7 to an existing 4-inch tee located on the discharge 
pipe from Well No. 8. The current water temperature and level of iron in the 
water supply from Well No. 7 would be reduced by blending with water from 
Well No. 8 in the water storage tanks. 

The 60 kW ground-mounted solar array grid-tie system would be installed to 
the northeast of the existing masonry block pump-house, and would include 
200, 300 Watt solar modules and 6 rows of panels measuring about 109 feet 
x 7 feet. All of the improvements would be located on a site owned by the 
JCSD, and would be beyond the 100-yr floodplain for Boundary Creek. 

Destruction of Well No’s 1, 2, 3, and 5 in accordance with DWR regulations 
would ensure protection of groundwater resources from potential surface 
contamination. 

Approximately 6,038 linear feet of 4-inch concrete/transite pipeline would be 
replaced in the alley ways between Heber and Campo Streets and along 
Seeley Avenue. 

Replacement of 6 Butterfly Valves on Campo Street. 

 

A layout map of the proposed project showing the location of the planned system components is 
presented in in Figure 4. A schematic diagram for the treatment process is located in Figure 5. A 
layout map depicting the segments of the proposed pipeline replacement is provided in Figure 6.  

6.2 Project Schedule 

A schedule identifying proposed dates for submittal and anticipated approval of all required 
documents permit applications, advertisement for bids, loan closing, contract award, initiation of 
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construction, substantial completion, final completion, and operation startup in the form of Gantt 
chart is provided as Figure 6. 

6.3 Permit Requirements 

Well No. 8 is an emergency use only back-up well for the JCSD that is currently the only 
permitted back-up well with SWRCB’s DDW. Well No. 7 and Well No. 4, as described above, 
will be used only as secondary back-up wells in the future once the Well No. 8 treatment system 
comes online. JCSD is solely reliant on groundwater for supply and besides the groundwater 
wells there is no other connection sources. JCSD will need to amend its DDW permit to account 
for the proposed changes in well supply structure and pipeline replacement. Building, solar 
system and electrical permits will also be required to be obtained by the selected contractor from 
the County of San Diego. A permit for the emergency backup generator will need to be obtained 
from the San Diego County Air Pollution Control District. The Colorado Regional Water Quality 
Control Board (RWQCB) will need to be involved during the final design phase to determine 
whether a Waste Discharge Requirements (WDRs) permit will be required or if a waiver is 
available. If a WDRs permit is required, it will need to be filled 120 days prior to beginning to 
discharge waste (Colorado RWQCB 2016). 

6.4 Sustainability Considerations 

See Section 4.2.7 for water efficiency, energy efficiency, and other sustainability considerations. 

6.5 Total Project Estimate 

A Total Project Cost Estimate is provided in Table 14. A separate project Construction Cost 
Estimate breakdown is provided in Appendix D. 
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Table 14 
Total Project Cost Estimate – Alternative 3 

ITEM Total 

Property Purchase/Lease Agreements   

Easement Acquisition/Right of Way/Water Rights   

Bond Counsel   

Legal Counsel $11,000 

Interest/Refinancing Expense  

Other (identify)  

Environmental Services Subtotal $12,000 

 - CEQA Environmental Report $6,000 

 - NEPA Environmental Report $6,000 

 - Environmental Mitigation Contract Services  

Total Environmental Services:  

Engineering Services $314,000 

 Basic Services: Subtotal 

 - Preliminary Engineering Report (PER) $20,000 

 - Preliminary and Final Design Phase Services $95,000 

 - Bidding/Contract Award Phase Services $40,000 

 - Construction and Post-Construction Phase Services (w/o inspection) $20,000 

 - Resident Project Representative Services (resident inspector) $60,000 

Additional Services:  

 - Permitting $20,000 

 - Regulatory Compliance Reports $10,000 

 - Environmental Mitigation Services (Construction Phase) $15,000 

 - Easement Acquisition/ROW's Services (Construction Phase)  

 - Surveying Services (Construction Phase) $10,000 

 - Operation & Maintenance Manual(s) $2,000 

 - Geotechnical Services  

 - Hydrogeologist Services $15,000 

 - Materials Testing Services (Construction Phase) $7,000 

 - Other Services (describe)   

Total - Engineering Services:  

Equipment/Materials (Direct purchase using approved USDA methods, separate from construction bid/cost)  

Construction Cost Estimate (Attach breakdown) $1,160,000 

Contingency $174,000 

TOTAL PROJECT COST ESTIMATE:  $1,671,000 

 

6.6 Annual Operating Budget Estimate 

Detailed O&M estimated cost information and Short-Lived Asset Reserve information for the 
proposed project are described below. 
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6.6.1 Income 

Current users include residential, commercial and one school. Residential customers are billed 
$33.00 per month for the first 1000 cubic feet of water use, and commercial customers are billed 
$49.00 per month for the first 1000 cubic feet of water use. The JCSD is currently updating fiscal 
year 2016/2017 rates. It is expected that monthly rates will increase by approximately $10.00 per 
month for all customer classes served. Based on the 229 residential, 4 commercial and 1 school 
or 234 connections (254 EDUs), the current annual income is estimated at $105,000 compared to 
actual recent annual income of $94,000. With the proposed $10.00 per month increase, the 
estimated annual income is approximately $135,864.9 In 2018, the District anticipates that it will 
be necessary to incur an additional rate increase of approximately 24% per month for all 
accounts. A rate study will be completed to determine how costs are legally allocated to 
residential and commercial accounts. The approximate 24% rate increase will result in an annual 
income to the JCSD of about $168,132.10    

Additional source of income include periodic sales of non-potable water to construction projects 
in east San Diego County. These projects are typically infrequent and require varying volumes of 
water supply. Thus, sale of non-potable construction water is not a reliable source of income on a 
recurring basis. If the District enters into a long-term non-potable water sales agreements, this 
could potentially offset some of the proposed rate increase but this potential funding source is 
uncertain. 

6.6.2 Annual Operations and Maintenance (O&M) Costs 

Detailed projected O&M costs for the system after the proposed improvements have been 
completed are provided in Table 15.   

                                                 
9  229 residential accounts x $43 per month = $9,847 per month. 1 school and 4 commercial accounts at 25 EDUs 

x $59 per month = $1,475. Total future income per month = $11,322 or $135,864 per year. 
10  $135,864 x 1.2375022 = $168,132 
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Table 15 
Proposed Project O&M Costs 

O&M Expense Item Current Projected Change Notes 

Personnel (salary, benefits, 
payroll tax, insurance, training) 

$77,517 $80,950 $ (3,433) Personnel cost increase due to 
additional hours required to assist 
with system operations & 
maintenance. 

Treatment Operations Support 
Contract for a certified treatment 
operator 

 $40,000 $(40,000) As the District currently does not have 
an in-house certified treatment 
operator. These services will need to 
be initially contracted. A planning 
level estimate is $35,000 to $40,000. 

Administrative Costs (office 
supplies, printing, etc.) 

$7,100 $7,100 $ -   

Insurance $4,500 $6,200 $ (1,700)  

Energy Cost (fuel and electrical) $10,800 $1,200 $9,600 Assumes projected $100 per month 
for electricity connection fees due to 
offset by proposed solar system 

Process Chemical $1,400 $3,400 $ (2,000) Assumes existing chlorine demand 
plus costs for chemical feed 

Monitoring and Testing $4,120 $5,768 $ (1,648) Assumes 40% increase for monitoring 
treatment system 

Professional Services $19,300 $19,300 $ -   

Residuals/Waste Disposal  $500 $ (500) Disposal of dried filter backwash 
solids 

Other (describe)   $ -  

Repairs and Maintenance $12,516 $8,000 $4,516  

Payroll Taxes $8,847 $10,700 $(1,853)  

Total: $146,100 $183,118 $(37,018)   

 

6.6.3 Debt Repayments 

JCSD is submitting USDA form RD-442-7 – Operating Budget to determine if the project is 
eligible for grant funding. The project likely will not be built absent grant funding. 

6.6.4 Reserves 

No debt service is currently anticipated or provided for the construction of the proposed project. 

Short-Lived Asset Reserve 

Examples of typical water system Short-Lived Assets are provided in Table 18. 
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Table 16 

Proposed Project Short-Lived Assets 

Equipment Useful Life Expectancy (Years) 

Pumps 10-15 

Chlorination Equipment 10-15 

Other Treatment Plant Equipment 10-15 

Meters 10-15 

Electrical Systems 5-10 

Solar Power System Inverters 15 

Transportation Equipment 5-10 

Computers 1-5 

Lab/Monitoring Equipment 5-10 

Tools and Shop Equipment 10-15 

Communications Equipment 5-10 

Source: EPA 2003. 

A list of Short-Lived Assets for the proposed project is provided in Table 17. Useful Life for 
Short-Lived Assets are limited to less than 15 years. The Annual Reserve is Replacement Cost 
divided by the Useful Life. The recommended annual reserve deposit to fund the replacement of 
short-lived assets is $18,733. 

Table 17 
Proposed Project Short-Lived Assets 

Equipment Useful Life (years) Replacement Cost Annual Reserve 

40 HP Well Pump & Motor 10 $25,000 $2,500 

40 HP Well Pump & Motor 10 $25,000 $2,500 

Chlorination Equipment 10 $5,000 $500 

Electrical Equipment 5 $15,000 $3,000 

Flow Meters 10 $5,000 $500 

Emergency Generator 15 $125,000 $8,333 

Solar Power System Inverters 15 $21,000 $1,400 

Total: $18,733 
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7 CONCLUSIONS AND RECOMENDATIONS 

Due to the water quality issues associated with the existing JCSD domestic water supply system, 
and the current costs associated with the operation of the existing JCSD domestic water supply 
system, we recommend the proposed improvements, outlined in this report as Alternative 3, be 
implemented as soon as possible. 
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Existing Facilities Topographic Map

FINALProposed Domestic Water Supply Project Manganese Treatment System Water Supply Wells No. 7 and 8

SOURCE: USGS; JCSD
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GENERAL NOTES

All valves along Campo Street (6 valves total) need
to be replaced
From Heber Street  east to Campo Street, all 
alley-way concrete/transite water mains need to 
be replaced
Well 8 perimeter needs to be fenced (see Figure 4)
Wells 4 and 6 need perimeter fence for security
Well 6 (non-potable well) needs controls
Need to abandon Wells 1, 2 3 and 5
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Figure 3
Existing Facilities Aerial Photograph Map

FINALProposed Domestic Water Supply Project Manganese Treatment System Water Supply Wells No. 7 and 8

SOURCE: Bing Maps; JCSD
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Figure 4
Well 8 Tentative Site Layout

FINALUSDA Rural Development Rural Utilities Service WWD Loan & Grant Program and Colonia Grant Program - Preliminary Engineering Report

SOURCE: Bing Maps; JCSD
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Figure 5
Treatment Process Schematic

FINALProposed Domestic Water Supply Project Manganese Treatment System Water Supply Wells No. 7 and 8
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Figure 6
Proposed Pipeline Replacement Segments

FINALUSDA Rural Development Rural Utilities Service WWD Loan & Grant Program and Colonia Grant Program - Preliminary Engineering Report

SOURCE: Bing Maps; JCSD
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ID Task Name Duration Start Finish

1 USDA Grant Preparation 60 days Sun 4/10/16 Thu 6/30/16

2 USDA Review and Grant Approval 90 days Fri 7/1/16 Thu 11/3/16

3 Preliminary Design 40 days Fri 11/4/16 Thu 12/29/16

4 Final Design  20 days Fri 12/30/16 Thu 1/26/17

5 Project Bid Phase 30 days Fri 1/27/17 Thu 3/9/17

6 Bid Opening 0 days Thu 3/9/17 Thu 3/9/17

7 Construction Contract and Admin 60 days Fri 3/10/17 Thu 6/1/17

8 Construction Award 0 days Thu 6/1/17 Thu 6/1/17

9 Notice to Proceed 0 days Thu 6/1/17 Thu 6/1/17

10 Procurement of Construction Elements 80 days Fri 6/2/17 Thu 9/21/17

11 Construction Phase 40 days Fri 9/22/17 Thu 11/16/17

12 Plant Commission and Startup 5 days Fri 11/17/17 Thu 11/23/17

13 Notice of Completion 0 days Thu 11/23/17Thu 11/23/17

3/9

6/1

6/1

11/23

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Qtr 2, 2016 Qtr 3, 2016 Qtr 4, 2016 Qtr 1, 2017 Qtr 2, 2017 Qtr 3, 2017 Qtr 4, 2017 Q

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Jacumba Community Services District Well 7 and 8 Treatment System Project Preliminary Schedule

DUDEK

Project: Well 7‐8 Treatment Sched
Date: Fri 6/3/16

Figure 7 
Schedule for Proposed Domestic Water Supply Manganese Treatment System Water Supply Wells No. 7 and 8
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APPENDIX A 

2016 Sanitary Survey
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State Water Resources Control Board
Dirrsron ci Drinking $/ater

May 18, 2016

Debby Troutt
General Manager
Jacumba Community Sanitation District
1266 Railroad St
Jacumba, Ca 91934

Dear Ms. Troutt:

JACUMBA COMMUNITY SANITATION DISTRICT, SYSTEM NO. 3710011
2016 SANITARY SURVEY

The purpose of this letter is to provide a summary of deficiencies and recommendations
for the sanitary survey conducted by Mr. Scott Ketcham on March 29,2016 for Jacumba
Community Sanitation District water system (Water System). For greater detail on each
of the elements discussed below, please feel free to contact me or Mr. Ketcham for a
conference call or meeting.

Sanitarv Su rvev Deficiencies:

1. Sources: Well 4

Well 4 is sited in a shallow alluvial aquifer that is layered above a granitic
batholith aquitard. Well 4 is 60-feet deep and is believed to be perforated
starting at 4O-feet. The area around the well has historically been described
as a swamp, and is in a vernal pool depression that is fed by the thermal
spring discharge from the Jacumba Hot Springs Spa and Resort. The spring
discharges into the "pond" at a location that is approximately 320 feet to the
northeast and upstream of the well. The "gully" area immediately adjacent to
the well is currently the receiving basin for stormwater runoff from Old
Highway 80. During precipitation events stormwater is discharged
approximately 75 feet east and upstream of the well.

These discharges are of concern due to the combination of a high ground
water table surrounding the well (i.e. depth of 10 feet in summer and 8 feet in
winter) and the extremely high percolation rate (i.e. less than 'l minute per
inch) of the shallow aquifer. Soils with high percolation rates, like the ones

Ferrcre Mencus, cxrrn I Tuonns HowARD, ExEculvE DrREcroR

1350 Front Street, Room 2050, San Diego, CA 92101 | www.waterboards.ca.gov

f; nrcvc, ro e^ern
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Ms. Troutt
May 18, 2016

Jacumba
System No. 3710011

present in Jacumbe, do not provide the level of fi[tration, natural pathogen
attenuation, and groundwater table protection that are accorded by
unconsolidated soils with lower percolation rates. Therefore, there is the
potential for pathogenic organisms to short circuit through the aquifer and
enter directly into the well.

Additionally, the Department of Water Resources Water Well Standards
(Bulletins 74-81 &74-91) require a sanitary seal to a minimum depth of 50-
feet. Based on historic documentation, the sanitary seal of Well 4 may not
exist or may only extend to a depth of 20-feet.

These factors of the well's physical location, soil type, and lack of adequate
sanitary seal elevate the potential of the well to be Groundwater Under tlle
Direct lnfluence of Surface Water (GWUDI).

ln the case of Well 4, the GWUDI concern is further elevated due to a historic
trend of pre-chlorination total coliform positive events. ln the past decade,
Well 4 has had a dozen positive total coliform events: one in 2001, three in
2002, two in 2004, four in 2005, one in 2009, and one in 2010. The 2009 and
2010 events are believed to be related to recharge events in the "gully". The
2009 event may be related to heavy recharge associated with a wet winter.
The 2010 event occurred after the April 4th, 2O1O earthquake when
neighboring Well 6 became artesian and began spilling into the area next to
Well 4.

Due to these combined factors, the Division has determined that Well 4 is
most likely GWUDI. Wells determined to be GWUDI must meet the
requirements of the Federal Long Term 2 Enhanced Surface Water
Treatment Rule (LT2), which includes treatment, monitoring and reporting.

Well 4 pumps into a dedicated 1,4O0-transmission pipeline that delivers the
flow split evenly into the Water System's two reservoirs. ln the attached CT
calculation document, the Division performed chlorine contact time (CT)
calculations to determine the level of inactivation achieved in the Water
System's reservoirs prior to entering the distribution system. The calculation
looked at the maximum monthly demand (MMD) values provided in the
electronic annual report to the Division. These values were used to calculate
the Maximum Day Demand (MDD) and Peak Hourly Demand (PHD) to
determine the chlorine contact time achieved in the smaller reservoir (0.24
MG). Calculations were performed based on the assumption that the
reservoirs were full, the chlorine dose maintained a residual of 1.0 mg/L, and
the flow rate leaving the two reservoirs were equal. CT tables for typical water
conditions indicate the Water System must complete 37 mg-minutes of
contact time to achieve 1.0-log Giardia inactivation through chlorination.
Review of the 2014 and 2015 system demand data indicates that the system
would achieve a 1.0-log Giardia inactivation safety factor (CT achieved/CT
required) range of 3-7 during all flow conditions.

2of7



Ms. Troutt
May 18, 2016

Jacumba
System No. 3710011

Aetion [tiryn:

Per Permit 05-1 4-02P-015. Provision 3: the Water System must provide continuous
chlorination of Well 4 in order to provide a chlorine residual in their distribution
system. Furthermore, a minimum chlorine residual of 1.0 mg/L shall be maintained in

the effluent of the storage tanks at all times.

2. Sources: Well I

Per Permit Amendment 05-14-13PA-004, dated April 8th, 2013,
"The primary source will be Well 8 once removal treatment for iron and
manganese is installed and Well 4 will become the emergency backup Well.

Until then, Well 4 is the approved active source and Well 8 shall be used as
a standby source only during emergencies."

2009 analysis of a Well 8 water sample test indicated manganese levels of
196 ug/L, which is above the Maximum Contaminant Level (MCL) of 50 ug/L.
Provision 10 of Permit Amendment 05-'14-13PA-004 stated the following:

"Jacumba shall submit a permit amendment application including plans
and specifications for the addition of iron and manganese removal
treatment to CDPH within twelve (12) months of issuance of this permit
amendment."

The Water System submitted a preliminary engineering report (PER), dated
March 8th, 2013, that listed three alternatives for the project:

1. Do Nothing.
2. lnstall iron and manganese treatment for Well 8.

3. lnstall iron and manganese treatment for Well 8, additional pumping
capacity at Well 7, a solar power grid, and the destruction of Wells 1,2,3
&5.

The PER selected Alternative 3, but did not provide any plans or design
specifics for the proposed treatment system or details on its operation. The
Division accepted the PER as a 10% concept design document, but still
requires a full engineering report to describe the proposed iron and
manganese treatment plant design. The Water System experienced delays in
funding the engineering report due to difficulties in finalizing the property
rights for the site. ln 2015, the site was purchased, finalizing the property
rights issues. The Water System is currently pursuing USDA Rural
Development funding for the design and installation of the iron and
manganese treatment plant.

i of 7
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r-&etion ltem:

By June 30, 2016, please submit a project update. on funding status' Thereafter' the

Water System musi suomit quarterly ,[drt"s, until project completig!, on the status

of funding, design, and construction. f'fre Weit 4 & 8 deficiencies will be addressed in

further detail under a separate cover letter'

2. Well 4: Well Liner Condition

ln Novemb er 2015 the pump on a Well 4 was removed from service due tt
pump failure. while the pump was removed, the well casing was examined

and found to have severe interior flaking rust. The company performing the

pump repracement provided Jacumba in estimate for placing a six-inch liner

within the existing well casing and installing a gravel pack' The e-stimate was

reviewed ,nO ,pfroved by th]g Jacumba Waterboard in March 2016'

Action ltem:

By June 30, 2016, please prwile confirmation that all materials used in the well

lining project will meet tfre itsf 61 standard and that the well will be disinfected and

nact-eiiot6gical confirmation sampling done per AWWA standard C654'

3. Well 4: Bacteriological Sample Site

During the 2013 and 2016 inspections, it was noted that the well 4 raw source

sample tap is a threaded faucet that is approximately 6-inches above the ground'

This'sample location has had historic total coliform positives during the wet

weather Season. The proximity of this sample tap to the ground' as. well as the

difficulty in disinfecting threaded sample taps, may play a role in this cycle of

positive total coliform results'

Action ltem:

By July 1, 2016, Jacumba must replace the threaded sample tap with a non-

threaded dedicaied water quality sample tap, and move the sample location

higher above tne jrounU. dection '10, Figure 7 of the Department of Water

Resources Bulletins 74-81and 74-90, siggests placing the samq]9-tap 3-feet

above the slab, see link below. Additionaiiy, Titte 22, S64560(cX3XEX2) requires

that the well be equiPPed with:

,,A non-threaded down-turned sampling tap located on the discharge line

between the wellhead and the check valve. Sampling taps used for
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obtaining samples for bacteriological andysis shall not have a screen,
aerator, or other such appurtenance;"

http://www.water.ca.gov/eroundwater/well info and other/california well standards/wws/ww

s combined seclO.html

a. Welt 4 Water Quality Analysis

A review Jacumba's water quality data indicates the analysis performed on the
nitrate sample taken in December 2015 has not been EDT'd by the Water
System's laboratory.

Action ltem:
The Water System must include the PS code and clearly callout that the analysis
must be EDT'd on all laboratory analysis chain of custody forms, with the
exception of bacteriological analysis.

Action ltem:

By June 30, 2016, Jacumba must contact their laboratory to confirm that the
December 2015 nitrate sample results were sent via EDT using PS Code
3710011-004.

5. Well 4 Water Quality Analysis: Volatile Organic Compounds (VOCs)

The Water system monitored Well 4 for VOCs in 200'l , 2008, 2011 ,2013, and
2015, and was non-detect for all regulated VOC analytes. lnitial monitoring
consisting of four quarterly samples were collected in 2001 for MTBE and MTBE
has been sampled in 2003,2006,2008, 2011,2013, and 2015, and was non-
detect for MTBE. Well 4 does not meet DWR Well Standards as it does not have
a S0-foot seal and the groundwater table is only approximately 10-feet from the
surface. There are also two historical leaking underground storage tanks (now
closed) and a permitted underground storage tank located between two and five
years travel time from the well. Well 6, now and agricultural well, has had detects
of toluene and benzene in 2006 for which no follow-up sampling has been
completed.

ln the attached memo "Former Chevron Service Station No. 20-5934,44485 Old
Highway 80 Jacumba, California 92065 - Comments on Corrective Action Plan
(CAP) for Natural Attenuation and Request For Closure UAR #H29832-002',
dated April 28, 2016 the water system raised objections to the CAP
recommendation that the former gas station site "meets the criteria under the
Low-Threat Underground Storage Tank Case Closure Policy (LTCP) adopted by
the State Water Board" (CAP Memo). The Division has reviewed the Water
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System No. 3710011

System's objections to the CAP reconwrrendations and revisited the Ssurce
Water Assessment for Well 4.

Per the Water System's the Source W&r Assessment, the Chevron plume site
is within 900 feet of Well 4, which is within the two-year time of travel to the well
site. Due to the concerns raised in the CAP Memo and proximity to the Well, the
Division is increasing the VOC monitoring frequency at Well 4 from triennial to
annual.

Action ltem: \
By December 31, 20'16, the Water System must sample Well 4 for VOCs, and
annually thereafter. r

6. Bacteriologicat Sample Sites: Reservoirs

During the 2013 and 2016 inspections the Division noted hoses connected to
both of the reservoirs that lacked anti-siphon backflow prevention devices.
These hoses are used for maintenance activities around the reservoir site,
and for supplying water to wildlife.

Action ltem:

By June 30, 2016, Jacumba must install anti-syphon backflow prevention
devices onto the faucets.

7. Emergency Generators

During the 2016 inspection Water System staff informed the Division that the
EPA has informed the system that their emergency diesel generators will not
meet the air pollution control standards that go into effect in two years.
Jacumba has no interties with neighboring water systems, and is susceptible
to power loss related water outages.

Recommendation:

The Division recommends that the Water System develop a plan for the
replacement of their emergency power supply.

8. Distribution Operator Staff

During the 2016 inspection the Division noted that the majority of dayto-day
operations and system oversight is performed by an uncertified water
technician under the oversight of the Water System's certified distribution
operator. Only having one certified operator on staff makes it difficult to
schedule vacations, have holidays, or have adequate coverage while operator
is out on sick leave. CCR, Trtle 22 564413.7 (c) states "The chief operator or
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shift operator shall be on-site or able to be contacted within one hour."
Additionally, the Water System's emergency notification plan and electronic
annual report to the Division only contain a single point of contact. The water
technician's contact information should be included in that information.

Recommendation:

The Division recommends that the Water System establish a greater degree of
oversight by having the water technician certified as a D1 distribution operator.
Additionally, the Division recommends that the water technician's contact
information be included on the emergency notification plan.

Please respond in writing by June 30,2016 regarding when and how the deficienciei
outlined above will be addressed. lf you have any questions regarding any of the items
discussed above, please feel free to contact Mr. Scott Ketcham or me at (619) 525-
4922.

Sincerely,

/g
Sean Sterchi, P.E.
District Engineer

Enclosures:
1- Emergency Notification Plan
2. CAP Memo
3. SWAP Map
4. CT Calculations

cc. Keith Kezer, Program Coordinator, San Diego County Department of
Environmental Health
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2013 Sanitary Survey and Well 8  

Permit Amendment













































































































 

 

APPENDIX C 

2010 Sanitary Survey

























 

 

APPENDIX D 

Construction Cost Estimate Breakdown





 

 

Appendix D 
 Detailed Cost Estimate Breakdown - Construction Costs 

No. Item Qty Unit Unit Price Total Price 

1 Mobilization/Demobilization 1 LS $12,000 $12,000 

2 Clearing and Grubbing 1 LS $2,000 $2,000 

3 Earthwork/Grading 80 CY $50 $4,000 

4 Construction Survey & Staking 1 LS $5,000 $5,000 

5 Concrete 30 CY $800 $24,000 

6 Furnish and Install Manganese Filtration System 1 LS $330,000 $330,000 

6.1 Filter Vessel and Media 1 LS $120,000 $120,000 

6.2 Backwash Tank 1 LS $50,000 $50,000 

6.3 Chemical Feed System 1 LS $20,000 $20,000 

6.4 Air Compressor, Piping and Appurtenances 1 LS $10,000 $10,000 

6.5 Equipment Installation 1 LS $130,000 $130,000 

7 Contractor Sampling & Testing 1 LS $5,000 $5,000 

8 
Furnish and Install Ground Mount Solar Panel Grid-Tie 
System with Accessories 

1 LS $208,000 $208,000 

8.1 Solar Panels, Inverters, Rack Mounting, Cables 1 LS $112,000 $112,000 

8.2 Grid-Tie System, Permit, Remote Monitoring and Accessories 1 LS $10,000 $10,000 

8.3 Equipment Installation, Tax and Margin 1 LS $86,000 $86000 

9 Install Solar Panel Array & Backwash Pond Site Fencing 700 LF $60 $42,000 

10 Well No. 7 Improvements 1 LS $100,000 $100,000 

10.1 40 HP Submersible Pump and Motor Installation 1 LS $20,000 $20,000 

10.2 Depth Monitor System and Pump Control 1 LS $10,000 $10,000 

10.3 Well Head Improvements, Piping and Appurtenances 1 LS $15,000 $15,000 

10.4 Electrical and Controls Testing 1 LS $5,000 $5,000 

10.5 Equipment Installation 1 LS $50,000 $50,000 

11 
Electrical Improvements for Manganese Filtration 
System and Ground Mount Solar Panel Grid-Tie System 
with Accessories 

1 LS $15,000 $15,000 

11.1 
Connect Solar Panel System to Grid and Manganese 
Filtration System 

1 LS $5,000 $5,000 

11.2 Electrical Testing and Commissioning 1 LS $2,500 $2,500 

11.3 Installation 1 LS $7,500 $7,500 

12 
Furnish, Install, Test, and Commission Emergency 
Back-up Diesel or Propane Generator - 242 kVa, 194 
kW, 1 & 3 Phase Generator 

1 LS $125,000 $125,000 

13 Destroy Wells 1, 2, 3, and 5 1 LS $25,000 $25,000 

13.1 Well 1 1 LS $8,000 $8,000 

13.2 Well 2 1 LS $8,000 $8,000 

13.3 Well 3 1 LS $4,500 $4,500 

13.4 Well 5 1 LS $4,500 $4,500 

14 Replace 6,038 Feet of 4-inch Pipeline 6,038 FT $42 $254,000 

15 Replace 6 Butterfly Valves on Campo Street 1 LS $9,000 $9,000 

Subtotal Construction Cost: $1,160,000 
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