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T E C H N I C A L  M E M O R A N D U M   
 

Paraiso Springs Resort – Estimated Potable Water 
Demand and Potable Water Source 

 

Introduction 
This technical memorandum summarizes the potable water studies conducted for the 
proposed Paraiso Springs Resort, located west of Soledad/Greenfield in Monterey County. 
The site consists of a rectangular-shaped parcel encompassing approximately 280 acres. The 
site is located between the crest of the Sierra De Salinas and the Salinas Valley (see 
Attachment 1, Location Map). Existing site improvements include a barn, a “clubhouse,” 
many small shacks, and mobile homes. An active hot spring and associated spa and pools 
are also located onsite. Existing wells are located onsite.  

Vegetative cover on the 280-acre site consists of native grasses, weeds, trees, and chaparral 
in the bottoms of Paraiso Springs Valley and Indian Valley. The slopes to the south of 
Paraiso Springs Valley and Indian Valley are generally oak woodland. Slopes on the north 
side of Paraiso Springs Valley and Indian Valley are chaparral. Drainage of the site is by 
sheet flow to the drainages of Paraiso Springs Valley and Indian Valley. In the Paraiso 
Springs Valley, drainage of site water also occurs through spring and seep discharge. These 
drainages are unnamed and flow to the east where they join the Arroyo Seco River. The 
Arroyo Seco River flows north to the Salinas River, which eventually discharges into the 
Monterey Bay. 

The proposed site development will consist of a destination spa resort with a 103-room 
resort hotel (including 105 bedrooms), with spa and fitness center facilities, a hamlet day 
spa, 17 time-share villas, 60 time-share condominiums, 310 parking spaces, and 
approximately 11,100 feet of private roadways.  

The Paraiso Springs Valley has a long history of groundwater use. Native Californians were 
the first to utilize this resource; hence, the name of Indian Valley given to the drainage to the 
north of Paraiso Springs Valley. The Spaniards and early Californians also took advantage 
of the groundwater resources of the area. In the southeast corner of Paraiso Springs Valley, 
the Mission Soledad had its vineyard. The Mission eventually sold the property. After the 
sale, the site was used for its hot spring mineral baths circa 1880s. 
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Numerous wells and hot springs are located onsite. The Main Well (Well No. 1) is 
approximately 100 feet deep and currently used for domestic water, typically pumping at a 
rate of 20 to 30 gallons per minute (Geoconsultants, 2004). Well No. 2 is approximately 760 
feet deep and typically pumps at a rate of 200-300 gallons per minute, but is not used for 
domestic water (Geoconsultants, 2004). The Soda Springs well is currently being used for 
hot water for the spa and pool. This well is 37 feet deep and produces 30 to 40 gallons per 
minute at ±115º F (Geosolutions, 1998). 

The abundant groundwater resource of this valley was verified by the investigation 
referenced in Geologic and Soil Engineering Feasibility Report for Paraiso Hot Springs Spa Resort 
(Landset Engineers, December 2004). Of the 15 geotechnical borings drilled in Paraiso 
Springs Valley, 10 borings encountered groundwater. Depths to ground water ranged from 
11.0 to 55.0 feet below the ground surface. Groundwater in the area of the current hot 
springs was found to be 11.0 to 18.5 feet below the ground surface. The borings west of the 
current hot springs encountered groundwater at greater depths the farther west they were 
drilled, approximately 18.5 feet to 55.0 feet. All borings that encountered groundwater were 
drilled in alluvium.  

Potable Water Demand 
The following presents the estimated peak day potable water demand for the Paraiso 
Springs Resort, based on the land use described above and site plan for the Project dated 
July 2005 (see Attachment 2, Site Plan). The preliminary design assumption is that the resort 
hotel rooms will be at full occupancy, all homes will be occupied, and all restaurants and 
other amenities will be operating at full capacity. This condition represents the most 
extreme demand on the water supply system. 

To estimate peak day demand, water use factors provided in Table 2 of the Non-residential 
Water Use Factors of Rule 24 – Calculation of Water Use Capacity and Connection Charges, from 
the Monterey Peninsula Water Management District (MPWMD), were applied to all 
pertinent project elements. 

Table 1 shows the calculations for the estimated Project peak day potable water demand. 
Table 2 summarizes the water demand estimate by each of the four Project development 
phases and for full buildout. Irrigation demand varies throughout the year. Landscape 
irrigation will be supplied by recycled wastewater and supplemented with potable water if  
recycled wastewater is unavailable. Irrigation water demand for the Project is estimated in 
the companion technical memorandum, Paraiso Springs Resort – Estimated Wastewater 
Production and Proposed Treatment, Irrigation, and Storage. 



TABLE 1
Paraiso Resort Water Calculations 

Facility Descriptiona Type

Water

Use Factorb
Number
of Units Sq Ft

Total
Acre-feet/Year

Conversion
Acre-feet
to gpm

Total
gpm

Phase 1 Increment

Hotel Roomsc room 0.13 62 8.06 0.62 5.00

Time Share Condosd

      2 Bedroom room 0.23 10 2.3 0.62 1.43
     3 Bedroom room 0.33 8 2.64 0.62 1.64

Time Share Villase single family
3 bedroom room 0.33 3 0.99 0.62 0.61
4 bedroom room 0.43 2 0.86 0.62 0.53

Subtotal 14.85 9.21
# Of Seats

Main Hotel Restaurant restaurant 0.02 125 2.5 0.62 1.55
Coffee and Tea Cafe coffee house 0.0002 2,000 0.4 0.62 0.25

Spa Restaurant restaurant 0.02 20 0.4 0.62 0.25

Meetings/ Conferencef

Banquet/Kitchen meeting hall 0.00053 3,500 1.855 0.62 1.15
Conference Room conference room 0.00007 9,016 0.63112 0.62 0.39

Culinary Schoolg restaurant 0.02 20 0.4 0.62 0.25

Administration Supportc support

Back of Housec support
Subtotal 6.18612 3.84

Day Spa spa 0.05 0.05 0.62 0.03
General Retail Stores retail 0.00007 3,500 0.245 0.62 0.15
Artist Studio & Stores retail 0.00007 6,300 0.441 0.62 0.27

Real Estate Office retail 0.00007 450 0.0315 0.62 0.02
Vineyard Facilities retail 0.00007 3,200 0.224 0.62 0.14

Garden Center nursery 0.00009 3,000 0.27 0.62 0.17
Subtotal 1.2615 0.78

Spa Facilitiesh spa 0.05 0.05 0.62 0.03
      Teahouse spa

       Hammans and Kniepp spa
       Aqua Course & Massage spa

       Villas and Pavilions spa
Creative Center spa

Subtotal 0.05 0.03

Fitness Facilities
       Golf School gym 0.00007 2,000 0.14 0.62 0.09

        Basketball and Racquetball gym 0.00007 9,400 0.658 0.62 0.41
        Lap Pool pool 0.02 24.6 0.492 0.62 0.31

Subtotal 1.29 0.80

Support Facilitiesa

Institute educational 0.00007 4,000 0.28 0.62 0.17
Visitor Center retail 0.00007 750 0.0525 0.62 0.03

Pet Spa veterinary 0.00007 400 0.028 0.62 0.02
Subtotal 0.3605 0.22

Potable Water Use 
Subtotal Subtotal 24 0.62 14.88
Supplemental 

Irrigationi
36.21 0.62 22.45

Totals 37.33
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TABLE 1
Paraiso Resort Water Calculations 

Facility Descriptiona Type

Water

Use Factorb
Number
of Units Sq Ft

Total
Acre-feet/Year

Conversion
Acre-feet
to gpm

Total
gpm

Phase 2 Increment

Hotel Roomsc room 0.13 15 1.95 0.62 1.21

Time Share Condosd

      2 Bedroom room 0.23 8 1.84 0.62 1.14
     3 Bedroom room 0.33 6 1.98 0.62 1.23

Time Share Villase single family
3 bedroom room 0.33 2 0.66 0.62 0.41
4 bedroom room 0.43 2 0.86 0.62 0.53

Subtotal 7.29 4.52
# Of Seats

Main Hotel Restaurant restaurant 0.02 50 1 0.62 0.62
Coffee and Tea Cafe coffee house 0 2,000 0 0.62 0.00

Spa Restaurant restaurant 0.02 13 0.26 0.62 0.16

Meetings/ Conferencef

Banquet/Kitchen meeting hall 0 3,500 0 0.62 0.00
Conference Room conference room 0 9,016 0 0.62 0.00

Culinary Schoolg restaurant 0 0 0.62 0.00

Administration Supportc support

Back of Housec support
Subtotal 1.26 0.78

Day Spa spa 0 0.62 0.00
General Retail Stores retail 0 3,500 0 0.62 0.00
Artist Studio & Stores retail 0 6,300 0 0.62 0.00

Real Estate Office retail 0 450 0 0.62 0.00
Vineyard Facilities retail 0 3,200 0 0.62 0.00

Garden Center nursery 0 3,000 0 0.62 0.00
Subtotal 0 0 0.00

Spa Facilitiesh spa 0 0.62 0.00
      Teahouse spa

       Hammans and Kniepp spa
       Aqua Course & Massage spa

       Villas and Pavilions spa
Creative Center spa

Subtotal 0 0.00

Fitness Facilities
       Golf School gym 0 2,000 0 0.62 0.00

        Basketball and Racquetball gym 0 9,400 0 0.62 0.00
        Lap Pool pool 0 24.6 0 0.62 0.00

Subtotal 0 0.00

Support Facilitiesa

Institute educational 0 4,000 0 0.62 0.00
Visitor Center retail 0 750 0 0.62 0.00

Pet Spa veterinary 0 400 0 0.62 0.00
Subtotal 0 0.00

Potable Water Use 
Subtotal Subtotal 8.55 0.62 5.30
Supplemental 

Irrigationi

Totals 8.55 5.30
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TABLE 1
Paraiso Resort Water Calculations 

Facility Descriptiona Type

Water

Use Factorb
Number
of Units Sq Ft

Total
Acre-feet/Year

Conversion
Acre-feet
to gpm

Total
gpm

Phase 3 Increment

Hotel Roomsc room 0.13 15 1.95 0.62 1.21

Time Share Condosd

      2 Bedroom room 0.23 8 1.84 0.62 1.14
     3 Bedroom room 0.33 6 1.98 0.62 1.23

Time Share Villase single family
3 bedroom room 0.33 2 0.66 0.62 0.41
4 bedroom room 0.43 2 0.86 0.62 0.53

Subtotal 7.29 4.52
# Of Seats

Main Hotel Restaurant restaurant 0.02 30 0.6 0.62 0.37
Coffee and Tea Cafe coffee house 0 2,000 0 0.62 0.00

Spa Restaurant restaurant 0.02 0 0.62 0.00

Meetings/ Conferencef

Banquet/Kitchen meeting hall 0 3,500 0 0.62 0.00
Conference Room conference room 0 9,016 0 0.62 0.00

Culinary Schoolg restaurant 0 0 0.62 0.00

Administration Supportc support

Back of Housec support
Subtotal 0.6 0.37

Day Spa spa 0 0.62 0.00
General Retail Stores retail 0 3,500 0 0.62 0.00
Artist Studio & Stores retail 0 6,300 0 0.62 0.00

Real Estate Office retail 0 450 0 0.62 0.00
Vineyard Facilities retail 0 3,200 0 0.62 0.00

Garden Center nursery 0 3,000 0 0.62 0.00
Subtotal 0 0.00

Spa Facilitiesh spa 0 0.62 0.00
      Teahouse spa

       Hammans and Kniepp spa
       Aqua Course & Massage spa

       Villas and Pavilions spa
Creative Center spa

Subtotal 0 0.00

Fitness Facilities
       Golf School gym 0 2,000 0 0.62 0.00

        Basketball and Racquetball gym 0 9,400 0 0.62 0.00
        Lap Pool pool 0 24.6 0 0.62 0.00

Subtotal 0 0.00

Support Facilitiesa

Institute educational 0 4,000 0 0.62 0.00
Visitor Center retail 0 750 0 0.62 0.00

Pet Spa veterinary 0 400 0 0.62 0.00
Subtotal 0 0.00

Potable Water Use 
Subtotal Subtotal 7.89 0.62 4.89
Supplemental 

Irrigationi

Totals 7.89 4.89
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TABLE 1
Paraiso Resort Water Calculations 

Facility Descriptiona Type

Water

Use Factorb
Number
of Units Sq Ft

Total
Acre-feet/Year

Conversion
Acre-feet
to gpm

Total
gpm

Full Project Buildout Summary

Hotel Roomsc room 0.13 105 13.65 0.62 8.46

Time Share Condosd 60
      2 Bedroom room 0.23 34 7.82 0.62 4.85
     3 Bedroom room 0.33 26 8.58 0.62 5.32

Time Share Villase 17
3 bedroom room 0.33 9 2.97 0.62 1.84
4 bedroom room 0.43 8 3.44 0.62 2.13

Subtotal 36.46 22.61
# Of Seats

Main Hotel Restaurant restaurant 0.02 205 4.1 0.62 2.54
Coffee and Tea Cafe coffee house 0.0002 2,000 0.4 0.62 0.25

Spa Restaurant restaurant 0.02 33 0.66 0.62 0.41

Meetings/ Conferencef

Banquet/Kitchen meeting hall 0.00053 3,500 1.855 0.62 1.15
Conference Room conference room 0.00007 9,016 0.63112 0.62 0.39

Culinary Schoolg restaurant 0.02 20 0.4 0.62 0.25

Administration Supportc support

Back of Housec support
Subtotal 8.04612 4.99

Day Spa spa 0.05 0.05 0.62 0.03
General Retail Stores retail 0.00007 3,500 0.245 0.62 0.15
Artist Studio & Stores retail 0.00007 6,300 0.441 0.62 0.27

Real Estate Office retail 0.00007 450 0.0315 0.62 0.02
Vineyard Facilities retail 0.00007 3,200 0.224 0.62 0.14

Garden Center nursery 0.00009 3,000 0.27 0.62 0.17
Subtotal 1.2615 0.78

Spa Facilitiesh spa 0.05 0.05 0.62 0.03
      Teahouse spa

       Hammans and Kniepp spa
       Aqua Course & Massage spa

       Villas and Pavilions spa
Creative Center spa

Subtotal 0.05 0.03

Fitness Facilities
       Golf School gym 0.00007 2,000 0.14 0.62 0.09

        Basketball and Racquetball gym 0.00007 9,400 0.658 0.62 0.41
        Lap Pool pool 0.02 24.6 0.492 0.62 0.31

Subtotal 1.29 0.80

Support Facilitiesa

Institute educational 0.00007 4,000 0.28 0.62 0.17
Visitor Center retail 0.00007 750 0.0525 0.62 0.03

Pet Spa veterinary 0.00007 400 0.028 0.62 0.02
Subtotal 0.3605 0.22

Potable Water Use 
Subtotal Subtotal 47.47 0.62 29.43

Supplemental 

Irrigationi
15.96 0.62 9.89

Totals 63.43 39.32
aAll facilities are as outlined on the Tentative Map.
bWater use factors from Table 2: Non-residential water use factors from MPWMD.
cThere are 103 hotel units, with a total of 105 bedrooms. The water use factor of 0.13 was used because the rooms would include large tubs. 
Included in the 0.13 acre-feet number is administration, support, back of house, laundry and irrigation within 10 feet of the hotel units. 
dEach Time Share Condo will have one large tub. 
eEach Time Share Villa will have one large tub. 
fBanquet/Kitchen space is separated from the conference room space and different water use factors are applied to each use. Conference rooms are assumed to
corporate meeting-type facilities with low-moderate water use. 
gThe square footage for the culinary school has been subtracted out of the meetings and conference space because it is a specialty use and has been treated as 
restaurant for the purposes of water calculations. 
hAll facilities included in the main hotel spa. The different names like Kniepp or Japanese are just marketing names for the types of treatments you can expect in t
part of the spa. The Hammams are the men's and women's locker rooms. The Tea House is included in the coffee house calculation above.
iRepresents an annual average irrigation rate, not a peak rate.
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TABLE 1
Paraiso Resort Water Calculations 

Facility Descriptiona Type

Water

Use Factorb
Number
of Units Sq Ft

Total
Acre-feet/Year

Conversion
Acre-feet
to gpm

Total
gpm

Phase 4 Increment – High Water Use Scenario

Hotel Roomsc room 0.13 13 1.69 0.62 1.05

Time Share Condosd

      2 Bedroom room 0.23 8 1.84 0.62 1.14
     3 Bedroom room 0.33 6 1.98 0.62 1.23

Time Share Villase single family
3 bedroom room 0.33 2 0.66 0.62 0.41
4 bedroom room 0.43 2 0.86 0.62 0.53

Subtotal 7.03 4.36
# Of Seats

Main Hotel Restaurant restaurant 0 0 0.62 0.00
Coffee and Tea Cafe coffee house 0 2,000 0 0.62 0.00

Spa Restaurant restaurant 0 0 0.62 0.00

Meetings/ Conferencef

Banquet/Kitchen meeting hall 0 3,500 0 0.62 0.00
Conference Room conference room 0 9,016 0 0.62 0.00

Culinary Schoolg restaurant 0 0 0.62 0.00

Administration Supportc support

Back of Housec support
Subtotal 0 0.00

Day Spa spa 0 0.62 0.00
General Retail Stores retail 0 3,500 0 0.62 0.00
Artist Studio & Stores retail 0 6,300 0 0.62 0.00

Real Estate Office retail 0 450 0 0.62 0.00
Vineyard Facilities retail 0 3,200 0 0.62 0.00

Garden Center nursery 0 3,000 0 0.62 0.00
Subtotal 0 0.00

Spa Facilitiesh spa 0 0.62 0.00
      Teahouse spa

       Hammans and Kniepp spa
       Aqua Course & Massage spa

       Villas and Pavilions spa
Creative Center spa

Subtotal 0 0.00

Fitness Facilities
       Golf School gym 0 2,000 0 0.62 0.00

        Basketball and Racquetball gym 0 9,400 0 0.62 0.00
        Lap Pool pool 0 24.6 0 0.62 0.00

Subtotal 0 0.00

Support Facilitiesa

Institute educational 0 4,000 0 0.62 0.00
Visitor Center retail 0 750 0 0.62 0.00

Pet Spa veterinary 0 400 0 0.62 0.00
Subtotal 0 0.00

Potable Water Use 
Subtotal Subtotal 7.03 0.62 4.36
Supplemental 

Irrigationi

Totals 7.03 4.36
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TABLE 2 
Paraiso Hot Springs Peak Day Potable Water Demand 

 Potable Water 

Phase (gpd) (gpm) 

Phase 1 21,430 14.88 

Phase 2 7,630 5.30 

Phase 3 7,040 4.89 

Phase 4 6,280 4.36 

Full Buildout 42,380 29.43 

Notes: 

gpd  =  gallons per day 

gpm = gallons per minute 

 

Potable Water Source 
Onsite pump tests were conducted on the potable supply well, Well No. 1 or Main Well, and 
Well No. 2, from November 26 through December 6, 2007 (see Attachment 3) Water Well 
Location Map and Attachment 4, Paraiso Springs Resort 10-day Pumping Test Results Technical 
Memorandum). These tests resulted in a sustained yield of 58.5 gallons per minute (gpm) for 
the Main Well and 334.8 gpm for Well No. 2. According to Monterey County’s Source 
Capacity Test Procedures, a 10-day pumping test for wells produced from a non-alluvial 
formation for water systems will allow a source capacity credit of 50 percent. This means 
that Well No. 1, the Main Well, is allowed a capacity credit of 29.3 gpm.  

Well No. 2 provides a 335-gpm sustained yield that would be reduced by 50 percent to 
167 gpm, per County Source Capacity Test Procedures. Together, these wells can provide 
196.3 gpm of water supply, to meet the 29.4-gpm peak potable water demand and also the 
supplemental irrigation water demand at buildout.  

Based on the most recent water quality test data (see Attachment 5, September, 2009 and 
December, 2007, Water Quality Data), water from these wells cannot be used for potable 
purposes directly because fluoride levels exceed the public health standard of 1.0 mg/L.  

The following three options for fluoride removal were, therefore, evaluated: 

• Ion exchange 
• Reverse osmosis (RO) 
• Activated alumina (AA) 

The recommended option is activated alumina because of low initial cost and low volume of 
waste generated; however, a detailed evaluation of life-cycle costs has not been performed. 
This treatment process involves water passed through a tank containing activated 
aluminum supported by a bed of gravel. The activated aluminum would require 
regeneration approximately weekly using an acid solution. The waste regeneration solution 
would then be neutralized using caustic soda. Acid and caustic soda would be delivered to 
the site in 275-gallon totes; the totes would be stored onsite and provided with secondary 
containment. 
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The AA regeneration process would result in an approximate 5 percent loss of water 
volume as neutralized waste, which would be disposed of offsite. This will further reduce 
the available capacity of the wells to approximately 186 gpm. However, the two wells can 
still provide an adequate supply of potable water for the Paraiso Springs Resort. A brochure 
for a representative system supplier is included as Attachment 6. 

Following is a schematic diagram showing the proposed piping and AA treatment layout 
using both Well No. 1 and Well No. 2 for potable water use. 

 
 

 
Schematic Diagram of Proposed Water System 

 
A schematic diagram of the proposed AA treatment process described above is generally 
outlined below. It is anticipated that this system will be supplied, maintained and operated 
by a qualified vendor. 
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Activated Alumina Treatment Flow Diagram 

 
The well drilling logs for the two existing potable water source wells are included as 
Attachment 7. However, these logs are very difficult to read. Consequently, a video survey 
of both Well No. 1 and Well No. 2 was conducted by Salinas Pump Company in January 
2008. A summary of these surveys was compiled and is also included in Attachment 7. 
Based on the survey results, it is recommended that both of these wells be rehabilitated 
during construction of the proposed Project to increase their longevity and efficiency.



 



 

 

 

Attachment 1 
Location Map 



 





 



 

 

 

Attachment 2 
Site Plan 



 





 



 

 

 

Attachment 3 
Water Well Location Map 



 





 



 

 

 

Attachment 4  
10-day Pumping Test Results 
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Introduction 

Groundwater is anticipated to be the source of supply for the planned Paraiso Springs 
Resort near Soledad, California. As stated in the Monterey County Department of 
Environmental Health, Source Capacity Test Procedures1: 

“All wells that are proposed to supply water for domestic use or to be connected to a water 
distribution system shall undergo a continuous well-capacity (pumping) test to determine the yield of 
the well.”  

Specifically, Section 15.04.140 of Title 15 (i.e., Quantity of Water Supply)2 requires a civil 
engineer, hydrogeologist, or other qualified person as approved by Monterey County, to 
perform a source capacity (i.e., pumping) test. The pumping test shall be conducted as 
follows: 

 Initiated after the water level has stabilized; the water level shall be monitored 
throughout the pumping and recovery periods 

 Pumped continuously using a constant rate of water discharge over a minimum time 
period prescribed by Monterey County 

 Witnessed by a representative of Monterey County 

 Conducted so that discharge water is prevented to recharge the pumping well during 
the test and not allowed to pond or percolate within 200 feet from the water source 

As such, Thompson Holdings LLC tasked CH2M HILL with overseeing groundwater 
pumping tests conducted during the fourth quarter of 2007 to evaluate groundwater yield 
from selected existing wells at the site. A preliminary groundwater pumping test was 
started on November 14, 2007, but ended prematurely due to equipment failure. A 
successful 10-day pumping test was conducted from November 26, 2007 through December 
6, 2007 at two wells; Well #1 (also known as “Main Well”) and Well #2 (also known as 

                                                      
1 http://www.co.monterey.ca.us/health/EnvironmentalHealth/WaterProt/forms/sourceCapacity.pdf 
2 http://municipalcodes.lexisnexis.com/codes/montereyco/ 

http://www.co.monterey.ca.us/health/EnvironmentalHealth/WaterProt/forms/sourceCapacity.pdf
http://municipalcodes.lexisnexis.com/codes/montereyco/
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“Fluoride Well”). Figure 1 shows a well layout map (all figures are located at the end of this 
technical memorandum). 

In order for Monterey County to determine whether a source capacity test is adequate for 
evaluation of long-term reliability of the source, a report must provide at least the following 
minimum information: 

 Calculation of specific capacity and available drawdown 

 Documentation of recovery 

 Calculation of sustained yield 

The purpose of this technical memorandum is to document the results of the 10-day 
pumping test with consideration of the reporting requirements listed above. 

Mobilization and Setup  

With the exception of additional discharge piping provided at Well #1 and Well #2 on 
November 30, 2007 by CH2M HILL, equipment for the pumping tests was provided and 
installed by Maggiora Brothers Drilling, Inc. (Maggiora Bros) of Watsonville, California on 
November 26, 2007. Submersible pumps equipped with internal check valves were installed 
in both wells. Table 1 lists the approximate length of discharge hosing and depths of the 
pump intakes in Well #1 and Well #2. Discharge was directed to the east and southeast from 
the wells. 

TABLE 1 

Summary of Initial Pumping Test Setup 
Paraiso Springs Resort 10-day Pumping Test Results 

 Well #1 Well #2 

Length of Discharge Hose (feet)
a
 200 to 400 400 to 1,000 

Depth to Pump Intake (feet bgs)
b
 94.5 129.8 

a
The lengths of discharge hoses met the Monterey County requirements. Discharge water was prevented to 

 pond, percolate, or recharge the pumping well within 200 feet from the water source. The low end of the  
 range indicates the initial length of discharge hose used prior to November 30, 2007. The high end of the range 
 indicates the length of discharge hose after additional hose was added on November 30, 2007. 
b
Used to compute the available drawdown during testing. 

bgs = below ground surface 

The wells were equipped with data-logging pressure transducers (installed in 1-inch 
diameter sounding tubes). The transducers were programmed to record water pressure, 
water temperature, and depth to water at 5-minute intervals.  

Execution of Pumping Test 

The pumping test was started at Well #1 on November 26, 2007 at 1:25 PM after measuring 
the static (i.e., nonpumping) depth to water and estimating the available static drawdown 
(SD) according to Equation 1: 



PARAISO SPRINGS RESORT 10-DAY PUMPING TEST RESULTS 

RDD/4-SOURCECAPACITYTESTING_10DAY_SUMMARYMEMO_COMBINED_1-27-09_REV.0810.DOC  3 

SD = Pump Intake Depth – Pumping Head Contingency – Static Water Level Depth (1) 

A Pumping Head Contingency value of 5 feet above the pump intake was assumed to be 
sufficient to maintain suction during pumping. The SD’s at Well #1 and Well #2 were 
estimated as follows: 

feet  121.8bgs feet  3.0feet  5bgs feet  129.8SD

feet  20.8bgs feet  feet  5bgs feet  94.5SD

#2 Well

#1 Well 7.68
 

Depth to water and totalizer volumes were recorded as specified in the Source Capacity Test 
Procedures. A representative from the Monterey County Department of Environmental 
Health was on-site for the test start-up, periodically throughout the 10-day test, and at the 
end of the test. Thus, the requirement to have the pumping test witnessed by a 
representative of Monterey County was fulfilled. The pumping test was started at Well #2 
on November 26, 2007 at 2:25 PM (Well #1 and Well #2 were pumped simultaneously from 
this point forward).  

The pumping rates at both wells were adjusted during the initial portion of the tests with 
the objective of maximizing the projected sustained yield over the 10-day pumping 
duration. The target pumping rates for Well #1 and Well #2 were 72 and 340 gallons per 
minute (gpm), respectively, on the basis of previous pumping estimates. It was difficult to 
maintain a constant pumping rate at Well #1, as indicated by the totalizing flow meter, 
whose readings were very responsive to small adjustments made to the flow valve. It was 
determined that Well #1 would not sustain the target pumping rate for a 10-day pumping 
duration; thus, at approximately 2:40 PM on November 27, 2007, the pumping rate at Well 
#1 was reduced from approximately 70 to 58 gpm.  

The pumping rate at Well #1 tended to decrease by 5 to 10 gpm over a several hour period, 
if the flow valve was not periodically adjusted to maintain a steady pumping rate. Thus, 
throughout the day on November 28, 29, and 30, the pumping rate at Well #1 was 
monitored and periodic adjustments were made to the flow valve to maintain a constant 
pumping rate, as directed by Liz Karis of Monterey County Department of Environmental 
Health. During the night hours, when staff were not available to make periodic adjustments 
to the flow valve, the pumping rate would decrease by about 5 gpm. However, on 
November 30, the pumping rate at Well #1 stabilized at approximately 58 gpm without 
further flow valve adjustments.  

In addition to the pressure transducer readings, the water levels were also manually 
estimated every 8 hours after November 30, until the end of the 10-day pumping tests at 
Well #1 and Well #2. Furthermore, in additional to pumping rate readings from the 
instantaneous and totalizing flow meters, pumping rates were also periodically estimated 
manually using the following techniques to confirm that the flow meters were working 
properly:  

 Noting the time required to fill a 55-gallon drum with discharge water  

 Using the “down-and-out method” to estimate the pumping rate; involved measuring 
the distance (in units of inches) the outfall discharge stream of water traveled parallel to 
the discharge pipe, A, in falling 6 inches vertically; the pumping rate (in units of gpm) 
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was estimated by multiplying A by a constant that considers the inner diameter of the 
discharge pipe. 

The manually estimated pumping rates confirmed that both flow meters were in working 
order. Figure 2 shows the time-series plots of drawdown observed during the execution of 
the pumping test. 

Execution of Recovery Test 

Both pumps at Well #1 and Well #2, were turned off at 2:30 PM on December 6, 2007. 
Recovery data were collected as specified in the Monterey County Source Capacity Test 
Procedures. Recovery was monitored in Well #1 and Well #2 until December 10, and 
December 31, 2007, respectively. Figure 3 shows the time-series plots of drawdown recovery 
observed during the recovery period. 

Video Log Survey 

Well construction data were not available for most of the existing wells on-site. Thus, a 
video log survey at existing wells was conducted on December 13, 2007. The purpose of the 
video log survey was to evaluate the overall condition of the well casing materials and to 
estimate the depths to the top and bottom of the screened intervals, as well as the total 
depths of the wells. Table 2 summarizes the well construction information that was obtained 
during the video log survey. However, the true depth to the bottom of each well could be 
deeper than indicated during the video log survey as a result of debris which has 
accumulated at the bottoms of some of the wells. 

TABLE 2 

Well Construction Details Inferred from the Video Log Survey 
Paraiso Springs Resort 10-day Pumping Test Results 

Well Construction Component Well #1 Well #2 

Top of Well Screen (feet bgs) 45 115 

Bottom of Well Screen (feet bgs) NE NE 

Bottom of Well (feet bgs) 101 763 

feet bgs = feet below ground surface 
NE = not estimated; debris was present near the bottom of the well that obscured the well screen 

Well Yield Evaluation 

To aid Monterey County in evaluating results from the 10-day pumping test, this section 
includes estimates of the 10-day sustained yield and specific capacity at Well #1 and Well 
#2. Estimates of available drawdown and the documentation of drawdown recovery were 
described in previous sections of this technical memorandum (see Figures 2 and 3). Figure 4 
shows the time-series pumping rates and specific capacity data over the duration of testing 
for Well #1 and Well #2. Data on Figure 4 are plotted on a logarithmic y-axis to facilitate 
review of both pumping rate and specific capacity data for both wells on one plot. 
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Sustained Yield 

The sustained yields achieved at Well #1 and Well #2 during the 10-day test were 58.5 and 
334.8 gpm, respectively, as shown on Figure 4. Per Monterey County guidelines, a 50-
percent credit for the 10-day sustained yield is granted. Therefore, the credited sustained 
yields at Well #1 and Well #2 from the 10-day pumping tests are anticipated to be 29.3 and 
167.4 gpm, respectively. 

Specific Capacity 

The specific capacity (SC) of each well was computed by dividing the instantaneous 
pumping rate, Q (in units of gpm), by the time-series drawdown, s (in units of feet), 
according to Equation 2: 

s

Q
SC       (2) 

Figure 4 shows the time-series specific capacity data during the 10-day pumping test using 
Equation 2. The pumping rate of approximately 70 gpm was lowered to approximately 58 
gpm at Well #1, because drawdown was approaching the available static drawdown at Well 
#1 after only one day of pumping (see Figure 2). The SC at Well #1 was approximately 4.5 
gallons per minute per foot of drawdown (gpm/ft), just prior to reducing the pumping rate 
(see Figure 4). By the end of the pumping test, the SC at Well #1 had increased to 
approximately 22 gpm/ft (see Figure 4). For the purposes of this pumping test, a range of 
SC of between 4.5 and 22 gpm/ft is reported for Well #1.  

At Well #2, a sustained SC of approximately 4.5 gpm/ft was observed. Both the pumping 
rates and responses of groundwater levels to pumping were less variable at Well #2 than 
those observed at Well #1. 
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Representative Activated Alumina Treatment 
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Well Drilling Logs and Drilling Survey 
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