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Secondary System

Name Address Account #
Meter 
Size Meter # Start Date

Ant. Annual 
Use (units) Converted

Ant. Annual 
Use (AF) Subtotals

Civic Center
Elks Field 20-63-2320-0 3-inch 10/15/2009 3,695 3,695 8.5 Civic Ctr Core
Simas Park 20-63-2330-0 3-inch 10/15/2009 4,966 4,966 11.4 19.9
Police Landscape 20-62-2840-0 2 444 1.0
Pool-Bowling 20-62-9040-0 2 2,752 6.3
Pool Landscape 20-63-2370-0 2 1,917 4.4
City Landscape 20-68-1990-0 2 385 0.9
City Landscape 20-68-2100-0 2 1,261 2.9
City Landscape 20-68-3630-0 2 1,876 4.3
City Landscape 20-68-3650-0 1.5 497 1.1
City Landscape 20-81-0020-0 2 1,874 4.3
City Landscape 20-81-0021-0 2 1,555 3.6
City Landscape 20-81-0090-0 1.5 162 0.4
City Landscape 20-81-0110-0 2 1,132 2.6
SM Town Center Landscape 20-81-0230-0 184 0.4
City Median (100-300 block) 20-81-0240-0 1.5-inch 521 1.2
City Median 20-81-0250-0 2-inch 344 0.8
City Landscape 20-81-0280-0 1.5 1,348 3.1
SM Town Center Assoc Lndscpe 20-81-0290-0 797 1.8 Civic Ctr Periph
City Landscape 20-81-0501-0 1 325 0.7 39.9
Allan Hancock College 800 S College Dr 20-63-9001-0 59530771 13,533 31.1
Allan Hancock College 801 S College Dr 20,037 46.0
Alice Trefts 2,962 6.8
Miller Elementary School 10,019 23.0
Santa Maria High School 13,939 32.0
Santa Maria Fairpark 5,663 13.0
Adam Basin 3 11,761 27.0 Sec. Sys to
Minami Park 4 15,682 36.0 Adam Park
Adam Elementary School 500 Windsor Street 3 4,008 9.2 224.1

Secondary Landscape System
Sunset Ridge Golf Course 1424 Fairway Ave 20-78-0055-1 1 61265227 1/2/2009 2,959 2,959 6.8
Hagerman Park North Meter 3300 Skyway Drive 20-78-9075-0 4 59530769 8/19/2009 7,200 7,200 16.5
Hagerman Park South Meter 3300 Skyway Drive 20-78-9076-0 7,128 16.4
Microwave Applications 3030 Industrial Pkwy 20-78-0651-0 1.5 1000014 8/19/2009 545 545 1.3
Primus Group 2810 Industrial Pkwy 20-78-0520-3 1.5 58624602 8/19/2009 3,757 3,757 8.6
SM Public Airport 3217 Terminal Way 20-78-9063-0 2 60977900 1,966 4.5
SM Public Airport 3217 Terminal Way 20-78-9064-0 2 10000910 5/12/2010 3,765 3,765 8.6
SM Public Airport 3217 Terminal Way 20-78-9065-0 2 1000912 5/12/2010 2,110 2,110 4.8
SM Times 3200 Skyway Dr 20-78-0891-0 3 1000913 5/12/2010 3,170 3,170 7.3



Secondary System

Name Address Account #
Meter 
Size Meter # Start Date

Ant. Annual 
Use (units) Converted

Ant. Annual 
Use (AF) Subtotals

Okonite 0.0
C And D Zodiak 0.0 Phase 1
Business Park 3130 Skyway 20-78-0642-1 2 1000017 5/12/2010 2,485 2,485 5.7 80.5

Northwest System
Preisker Park 1048331000 6 9922221 29000 66.6 Northwest
City Landscaping 2401 Preisker Lane 104833000 5/8 10085886 200 0.5 149.9
Median 2300 Block Johnson Dr 104829652 1.5 60978125 200 0.5
City NW Landscape 600 Hidden Pines Way 104420901 1.5 16278 600 1.4
Hidden Pines Estate 500 Block Hawthorne wy 104420800 1.5 2593 1900 4.4
City Landscaping 541 Poplar Street 104421000 5/8 89112011 500 1.1
City Landscaping 801 Boxcar Place 105560311 1.5 56732238 1500 3.4
City Landscaping 901 Boxcar Place 105560330 2 60978169 3400 7.8
Elementary School Landscaping 930 Hidden Pines Way 105559600 2 60978177 8100 18.6
Elementary School Landscaping 930 Hidden Pines Way 105559900 2 60978154 2600 6.0
City Landscaping 835 Atlantic Place 105560001 2 60978235 2500 5.7
City Landscaping 835 Atlantic Place 105560101 2 60978218 2000 4.6
City- N Preisker 2209 Canal Dr 105560201 2 60978265 3400 7.8
City - N Preisker 2315 N Blosser Rd 105560301 5/8 14248980 2200 5.1
Regency Estates HOA 500 Hidden Pines Way 104900212 1.5 60978127 800 1.8
Jehovah Witness LNS 333 Hidden Pines Way 104900110 2 7580 2600 6.0
City Landscaping 2300 Blk N Railroad 104931192 5/8 99135513 2500 5.7
City Landscaping 2300 Preisker Lane 104829601 5/8 1000371 1300 3.0

Northeast System
600 Seward 105010851 4000 9.2
1225 Seward 105016601 2600 6.0
Carlotti 105033002 2000 4.6
Bayview 105016501 1300 3.0

Jim May Park Stanford 105026401 10000 23.0 Northeast
Taylor School 1921 Carlotti 10000 23.0 68.640955

Total Converted
Units 253,924 34,652

AF 582.9 79.6
MGD 0.520 0.071





















































Water Quality Improvement from Untreated System
Long Term SWP Yield 0.6
Worst Case Dry Year 0.07
Multi Year Drought 0.34
Multi Year Wet 0.71
City's allocation 17,820     AF
State Water TDS 362 mg/L
Well Water TDS 650 mg/L
Demand Reduction 107 AFY

Expected Nipomo Total
Year Demand Demand Demand

2011 14,300     14,300      
2012 14,443     2,000      16,443      
2013 14,587     2,000      16,587      
2014 14,733     2,000      16,733      
2015 14,881     2,000      16,881      

Assume Expected Demand to increase by 1% each year.

Multi-year Wet CSM Well Water Expected Diverted to Expected
Year Demand Available Needed TDS BeforeSec Sys TDS after

2011 14,300     12,652    1,648        395          
2012 16,443     12,652    3,791        428          
2013 16,587     12,652    3,935        430        107              429
2014 16,733     12,652    4,081        432        107              431
2015 16,881     12,652    4,228        434        107              433

Average Long Term Yield CSM Expected Diverted to Expected
Year Demand Available Difference TDS BeforeSec Sys TDS after

2011 14,300     10,692    3,608        435          
2012 16,443     10,692    5,751        463          
2013 16,587     10,692    5,895        464        107              463
2014 16,733     10,692    6,041        466        107              465
2015 16,881     10,692    6,189        468        107              466

Multi-year Dry CSM Expected Diverted to Expected
Year Demand Available Difference TDS BeforeSec Sys TDS after

2011 14,300     6,059      8,241        528          
2012 16,443     6,059      10,384      544          
2013 16,587     6,059      10,529      545        107              544
2014 16,733     6,059      10,675      546        107              545
2015 16,881     6,059      10,822      547        107              546
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T E C H N I C A L  M E M O R A N D U M  1   
 

Santa Maria Water Treatment Technology Evaluation 
PREPARED FOR: Teresa Reyburn, City of Santa Maria 

PREPARED BY: CH2M HILL 

DATE: April 22, 2008 

Background 
Water supplies for the City of Santa Maria water system consist of six groundwater wells 
and imported State Water Project (SWP) water purchased from the Central Coast Water 
Authority (CCWA). Currently, the City’s water quality goals (shown in Table 1) for total 
dissolved solids (TDS) and hardness are achieved by limiting the use of groundwater and 
blending of SWP water at the City’s Blending and Disinfection Facility (BDF).  

TABLE 1 
City of Santa Maria TDS and Hardness Removal Goals and Not-to-Exceed Values* 
Santa Maria Water Treatment Technology Evaluation 

Parameter Goal Not to Exceed 

TDS 300 mg/L 500 mg/L 

Hardness 200 mg/L 300 mg/L 

*The City has determined that these water quality criteria are needed to allow compliance with effluent 
requirements of the City’s wastewater treatment plant. 

TDS and hardness removal are the primary objectives for selecting an acceptable treatment 
technology. The not-to-exceed value for TDS corresponds with the secondary maximum 
contaminant level (MCL) set by the U.S. Environmental Protection Agency (EPA). Hardness 
does not have an MCL; however, the goal of 200 mg/L will produce moderately hard 
finished water. The review provided here is based on reaching the goals for both of these 
parameters. As can be seen in the flow diagrams contained in Appendixes 1A and 1B, the 
water quality goals are met by blending SWP water with bypassed well water and treated 
well water in the appropriate quantities. Appendix 2 contains tabulated accounts of current 
and future use of well and SWP water. 

Long-term City plans include the cost effective utilization of local groundwater, variable 
supplies of State water, and planning for water needs associated with an expanding 
population. Working toward this goal, the City desires to make an initial determination of 
the treatment system requirements for inclusion in capital planning. 

Selection of Appropriate Technologies 
The treatment technologies evaluated included ion exchange, reverse osmosis, 
nanofiltration, and electrodialysis reversal. Each of these treatment methods generates a 
waste, the disposal of which must be considered in the overall project feasibility.  A number 
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of options for disposal exist.  Initially this report considers sewer flow to existing 
wastewater treatment facilities (not applicable for ion exchange) and deep well injection to a 
location at least 2 miles away from the treatment facility.   

Table 2 provides an overview of each of the treatment technologies considered in this 
evaluation. It includes positive and negative benefits for each technology considered and a 
conclusion regarding the suitability of each technology for removing hardness and total 
dissolved solids. Ion exchange and nanofiltration (NF) are not suitable technologies for 
removing TDS and will not be considered further in this memorandum. Electrodialysis 
reversal (EDR) and reverse osmosis (RO) will be considered in greater detail in the next 
section.   

Development of Water Treatment Alternatives 
Initial screening described in the previous section identified EDR and RO as appropriate 
technologies for further consideration. The efficiency and cost of these two technologies 
depends in large part on the composition of the water to be treated. The results of water 
testing provided by the City for their various wells are provided in Table 3.  The 
characteristics of the water in these tests were considered relative to typical vendor 
recommendations for EDR and RO treatment, and both were initially determined to be 
acceptable candidates. RO treatment is somewhat more susceptible to membrane fouling 
due to source water characteristics, so it is often used in conjunction with pretreatment, such 
as microfiltration. Initially, this study considered both RO with and without microfiltration 
to represent the range of potential costs.  

Two vendors for RO and one for EDR were contacted to provide project specific information 
based on the known water quality parameters and current and future water demands. The 
vendors provided estimates for required footprint, capital costs, typical recovery rates (and 
resulting brine stream for disposal), chemical usage, power consumption, long-term 
reserves, and the staffing levels sufficient to treat the maximum day demand. These are 
summarized in Table 4. The order-of-magnitude costs shown in Table 3 are given for 
comparison purposes only and are valid within the range of +50 percent/-30 percent of the 
probable capital costs for these items. For a more complete cost estimate, refer to the Class 5 
cost estimate in Appendix 3. 

At the current demand, the new treatment facility would operate continuously and produce 
the required quantities of potable water for blending with SWP and bypassed well water. 
The flow diagrams in Appendices 1A and 1B provide an aid to visualizing these quantities. 

For each technology considered, removal of TDS controls the quality of finished water for 
hardness at the lower goal levels; at this level, when the TDS goal is met, hardness levels 
will be below the hardness goal. Similarly, removal of hardness controls the quality of the 
finished water for TDS at the not-to-exceed level. When the hardness not-to-exceed level is 
met, TDS levels will be below the TDS not-to-exceed level.  In other words, when the lower 
concentration water quality goal level is achieved, TDS controls the process, and at the 
higher concentration not-to-exceed water quality level, hardness controls the process. 
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TABLE 2 
Technology Overview  
Santa Maria Water Treatment Technology Evaluation 

Technology Technology Description Positive Benefits Negative Benefits Conclusion 

Ion Exchange Ion exchange is excellent for reducing hardness for potable 
water supplies. Hardness may be removed from water using 
ion exchange with resins or by adsorption onto hydrous 
metal oxides such as activated alumina granules.  Ion 
exchange with synthetic resins and adsorption onto 
activated alumina are treatment processes in which 
unwanted ions (target) in the water are exchanged for a 
presaturant ion on the solid phase, adsorbent. The process 
is accomplished with a packed bed of ion-exchange resin 
beads or alumina granules. Source water is continually 
passed through the bed in a downflow or upflow mode until 
the adsorbent is depleted. The best ion-exchange reactions 
are reversible. This means that the exhausted bed is 
regenerated using an excess of the presaturant ion. 
Typically, with a regenerative ion exchange process, the 
medium can be reused several times before it must be 
replaced because of irreversible fouling or in the case of 
alumina, excessive attrition. 

Excellent for reducing 
hardness.  
Simpler to operate than NF, 
EDR, and RO.  
Extensively tested. 
Lower equipment cost. 
 

Unable to reduce total 
dissolved salts;  
Costs for spent media 
disposal. 
Water quality and 
disposal costs for pre-
saturation solution that 
produces waste brine. 
 
 

Although ion 
exchange can 
reduce hardness to 
the desired levels, it 
is not capable of 
reducing total 
dissolved salts and 
thus will not be 
considered further in 
this memorandum. 

Nanofiltration Nanofiltration is a pressure driven process in which water is 
forced through a membrane under pressure while a large 
percentage of the suspended solids and hardness remain 
behind in a concentrated stream. Nanofiltration membranes 
tend to be susceptible to biological and iron fouling on the 
membrane surface; thus the feed water may require 
pretreatment. 

Excellent for reducing 
hardness. 
Extensively tested. 

Unable to effectively 
remove TDS. 
Fouling of membranes. 
High operating pressures 
are required. 
Brine waste stream. 

Nanofiltration is not 
capable of 
effectively removing 
total dissolved salts 
and thus will not be 
considered further in 
this memorandum. 
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TABLE 2 
Technology Overview  
Santa Maria Water Treatment Technology Evaluation 

Technology Technology Description Positive Benefits Negative Benefits Conclusion 
Electrodialysis  
Reversal 
(A flow diagram 
of this 
technology is 
contained in 
Appendix 1a) 

Electrodialysis is an electrically driven process that uses a 
voltage potential to force charged ions thorough a semi-
permeable membrane, thus reducing the TDS and hardness 
in the source water. The typical process uses alternating, 
semi-permeable cation and anion transfer membranes in a 
direct current (DC) potential field. The source water flows 
between the anion and cation membranes. The DC voltage 
potential induces the anions to travel toward the cathode 
through the anion membrane, and cations to travel to the 
anode through the cation membrane. Low TDS and low 
hardness water is produced on the dilute side of the 
membranes, while the cations and anions amass in the 
reject water side of the membranes. This is the basis of 
electrodialysis.  The “reversal” has been developed to help 
flush scale forming ions off the membranes and minimize 
membrane cleaning. This is accomplished by periodically 
reversing the polarity of the electric field and consequently 
the dilute and concentrates compartments. During this 
“reversal” the ions are forced off the membranes and the 
compartments are flushed.   

Excellent for reducing 
hardness and TDS. 
Smaller footprint than 
conventional plants. 
Capable of removing nitrates. 
Redundancy maximizes 
uptime. 
Long-term reliable operation.  
Tolerant of poor quality water. 
Lower operating pressure 
than reverse osmosis. 
Can operate with colloidal 
silica. 
Smaller waste stream volume 
than RO. 

High energy costs. 
Unable to remove 
organics.  
Feed channel becomes 
the treated water 
channel. 
Larger footprint than RO. 
Continuous waste stream 
with peak flows. 
All treated water from 
unit goes to waste when 
it is reversed for 
cleaning, generating a 
brine waste stream. 

Electrodialysis 
reversal is a viable 
treatment option for 
the City of Santa 
Maria. Additional 
water quality testing 
will provide a more 
definitive conclusion 
as to whether EDR 
is the superior 
alternative. 

Reverse 
Osmosis 

(A flow diagram 
of this 
technology is 
contained in 
Appendix 1b) 

Reverse Osmosis is a pressure driven process in which 
water is forced through a membrane while the majority of 
the suspended solids, TDS, and hardness remain in a 
concentrated stream. RO membranes tend to be susceptible 
to biological and fouling compounds on the membrane 
surface such as iron, calcium carbonate and other 
constituents in the water; thus, the feed water may require 
pretreatment. Typical RO membranes are destroyed by 
oxidizing agents; therefore, pretreatment is accomplished 
using microfiltration (MF).  MF improves the overall system 
performance by providing low turbidity, low microbial feed 
water to the RO units.   

Excellent for reducing 
hardness and TDS. 
Smaller footprint than 
conventional plants and EDR. 
Capable of removing nitrates 
and pesticides. 
Redundancy maximizes 
uptime. 
Long-term reliable operation. 
Potentially lower energy 
requirements than EDR. 

Operating pressures are 
higher than EDR (90-125 
psi).  
Larger waste stream 
volume than EDR. 
Higher potential for 
membrane fouling than 
EDR. 
Moderate concentrations 
of colloidal silica will limit 
process recovery. 
Continuous brine waste 
stream volume. 

Reverse osmosis is 
a viable treatment 
option for the City of 
Santa Maria. 
Additional water 
quality testing will 
provide a more 
definitive conclusion 
as to whether RO is 
the superior 
alternative. 
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TABLE 3 
Additional Water Quality Dataa 
Santa Maria Water Treatment Technology Evaluation 

Well SDI15b 
Phosphatec 

(mg/L) 
Silicad 
( mg/L) 

Total Sulfidee 
(mg/L) 

Strontiumf 
(μg/L) 

Well 9 0.494 ND 37 ND 724 

Well 10 0.556 0.3 39 ND 559 

Well 11 1.667 ND 38 ND 528 

Well 12 0.800 0.4 38 ND 712 

Well 13 0.580 ND 38 ND 564 

Well 14 0.606 ND 39 ND 770 
a The data in this table are from samples collected and analyzed by the City of Santa Maria. 
b The Silt Density Index (SDI) is a measurement of submicron particles and their tendency to block membranes. 
Flowing water at specific pressure is filtered through a membrane disc and collected for a fixed period of time. 
The speed of water flow and total volume collected determines the index value. SDI15 is a 15-minute test. The 
results are all below a value of 2, which indicate that these waters are suitable for RO without pretreatment. 
c Phosphates at the low to non-detect levels do not present a problem for RO without pretreatment. 
d The silica numbers are high and since the samples are from a well water source the silica is presumed to be 
in dissolved form. As a next step, it will be prudent to check for colloidal and total silica.  The silica 
concentration goal for the treated water needs to be identified in order to determine the type of RO membrane 
and RO system recovery required by the treatment system. This information will also help determine the RO 
recovery rate, which can be reduced by silica. 
e Total sulfide at the low to non-detect levels does not present a problem for RO without pretreatment. 
f Strontium can be handled with an anti-scalant at the levels shown in the Table and should not be a problem for 
the RO system.  As a next step, it will be prudent to check for barium as it is also a potential RO membrane 
foulant. 
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TABLE 4 
Cost Comparison for EDR & RO Treatment Systems (See Appendix 3 for the Class 5 Cost Estimate for the selected treatment option). 
Santa Maria Water Treatment Technology Evaluation 

  RO without MF RO with MF EDR 

Capital Cost – Building 
Current Demand 

(2007) 
Future Demand 

(2025) 
Current Demand 

(2007) 
Future Demand 

(2025) 
Current Demand 

(2007) 
Future Demand 

(2025) 

Footprint       

  Process Area   4300 8000 7,500 13,800 11,500 18,000 

  Electrical Room 600 800 600 800 400 600 

  Chemical Room 900 1,400 900 1,400 1,000 1,000 

  Pump/Filter Area 900 1,400 1,200 1,500 1,000 1,400 

  Total Footprint 6,700 11,600 10,200 17,500 13,900 21,000 

  Sub Total Capital Cost - Building (@ $150/ft2) $1,005,000 $1,740,000 $1,530,000 $2,625,000 $2,085,000 $3,150,000 

Capital Cost – Treatment       

  Number of Units (including redundancy)  3 5 3 5 5 10 

  Cost Per Unit  $950,000 $950,000 $2,300,000 $2,300,000 $1,100,000 $1,000,000 

  Sub Total Unit Cost $2,850,000 $4,750,000 $6,900,000 $11,500,000 $6,600,000 $11,000,000 

  Installation $920,000 $1,300,000 $1,150,000 $1,600,000 $1,600,000 $2,600,000 

  Misc $100,000 $125,000 $100,000 $125,000 $125,000 $125,000 

  Sub Total Capital Cost – (Treatment) $3,870,000 $6,175,000 $8,150,000 $13,225,000 $8,325,000 $13,725,000 

TOTAL CAPITAL COST (Building + Treatment) $4,875,000 $7,915,000 $9,680,000 $15,850,500 $10,410,000 $16,875,000 
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Cost Comparison of Water Treatment Alternatives  
Two of the four technologies considered in this evaluation are suitable for the purpose of 
reducing TDS and hardness to desirable levels at current and future demand levels. The cost 
comparison uses City supplied raw water data and manufacturer supplied information on the 
technologies to determine a concept level cost for each one. The basis of design is contained in 
Appendix 4. Labor cost estimates can be found in Appendix 5; operations and maintenance 
costs can be found in Appendix 6. Appendix 2 contains tabulated accounts of current and future 
use of well and SWP water. 

Review of the initial source water characterization provided by the City, as summarized in 
Table 3, seems to indicate that RO treatment without pretreatment may be a viable alternative.  
This would result in significant capital cost savings for the treatment facilities over the other 
alternatives. However, recovery rates typical of RO treatment would result in significantly 
larger quantities of waste brine for disposal, the potential impact of which is considered under 
the section describing disposal options below. There are several alternatives for further 
concentrating RO brine. Initial inquiries with RO vendors indicate that there may be potential to 
further concentrate the brine associated with a Santa Maria project, potentially to the extent that 
the volume would be similar to the EDR alternative. Further testing and investigations are 
required to validate this assumption and provide a final recommendation for a preferred 
treatment technology. 

Land Required for the Treatment Facility 
Land area required for a future treatment facility would depend on the treatment technology 
selected. For initial consideration, an RO process with no pretreatment was considered to 
determine the minimum area likely to be required. For this alternative it is estimated that a 
minimum of 1 acre of flat, usable land adjacent to the blending station would be required for the 
building, piping, and access. 

Disposal Options 
Both EDR and RO treatment of groundwater result in a concentrate (brine) that must be 
disposed of properly.  Several alternatives exist for brine disposal.  This section considers the 
feasibility of two disposal alternatives: discharge via the sewer to existing wastewater treatment 
facilities and deep well injection. Disposal to the sewer depends on use of the unutilized 
capacity in existing wastewater facilities, and is limited by the potential impact on those 
facilities to maintain compliance with regulatory requirements when receiving these additional 
flows. Disposal by deep well injection requires a major capital investment for construction of 
new facilities and operating costs that would contribute significantly to life-cycle costs. The 
consideration of either or both of these options is very preliminary and should only be used as a 
basis for directing further, more detailed evaluations.  

Santa Maria Wastewater Treatment Plant Disposal 
Evaluation of the sewer discharge option is based on average likely effects such a discharge 
would have on the wastewater effluent quality relative to local and regional water quality 
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requirements defined by the Central Valley Regional Water Quality Control Board (RWQCB).  
The analysis assumed that the brine would be conveyed to the City of Santa Maria Wastewater 
Treatment Plant (WWTP) through the existing sewer conveyance system. 

The City of Santa Maria WWTP has an average monthly flow (1999 to 2006 data) of 7.97 million 
gallons per day (mgd) and is permitted to receive a total of 9.5 mgd by the RWQCB through 
Waste Discharge Requirements (WDR) Order No. R3-2002-0111 (Order) dated December 13, 
2002. The WWTP is located at 601 Black Road, in section 18, T10N, R34W, in Santa Barbara 
County and is considered a secondary wastewater treatment and disposal facility.  Currently, 
the wastewater treatment system collects and transports wastewater flows from the City of 
Santa Maria, Santa Maria Airport District, and part of the Laguna County Sanitation District 
and then treats these flows at the WWTP.  The facility consists of headworks (comminutor and 
flow monitor), grit chamber, primary clarifier and trickling filter, intermediate clarifier, 
secondary trickling filter and clarifier, gravity sludge thickener, anaerobic digesters, and sludge 
drying beds. Wastewater effluent is discharged to 17 infiltration ponds on 123.4 acres for 
disposal consistent with effluent water quality criteria provided below in Table 5. 

TABLE 5 
Permitted WWTP Effluent Water Quality Criteriaa 
Santa Maria Water Treatment Technology Evaluation 

Constituent Units Monthly Mean Daily Maximum 

Soluble Biochemical 
Oxygen Demand mg/L 60 100 

Total Suspended Solids mg/L 60 100 

Settleable Solids mg/L 0.1 0.4 

Grease and Oil mg/L 20 30 

Total Dissolved Solidsb mg/L 1,000 --- 

Sodiumb mg/L 180 --- 

Chlorideb mg/L 180 --- 
a Effluent discharge to the disposal ponds is limited to a pH range of ≥ 6.5 and ≤ 8.4. 
b Compliance is based on a 3-year running mean. 

Current WWTP effluent concentrations for TDS are approximately 711 mg/L on average (1999 
to 2006 data).  Proposed concentrations for EDR processing are anticipated to be a maximum of 
around 7,750 mg/L at a flow of 1.3 mgd and 4,090 mg/L at a flow of 2.75 mgd for RO 
processing.  Using standard mass balance equations and assuming effluent flow from the 
WWTP is about 7.97 mgd at a concentration of 711 mg/L, additional flow that can be diverted 
to the WWTP would be 344 gallons per minute (gpm) (0.50 mgd) from EDR and 651 gpm (0.94 
mgd) from RO processing. Note also that effluent criteria can change at any time and WWTP 
upgrades are anticipated in the future relative to TDS. 
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Deep Well Injection Disposal 
Brine generated from EDR or RO processing in excess of capacity for sewer discharge are 
estimated to be 0.81 mgd (559 gpm) for EDR and 1.81 mgd (1,259 gpm) for RO.  The disposal 
option considered here is deep well injection into the shale Monterey Formation.  The depth of 
this formation is approximately 6,000 feet below ground surface (bgs), and injection is assumed 
to be accomplished in Class I Injection Wells with a capacity of 50 gpm.   Well design will 
include multiple strings of casing with cemented annuli. Injection will likely be through a 
tubing and packer system. It is assumed that wellhead pressures up to 1,000 pounds per square 
inch (psi) will be required. Brine will be pumped to the well sites by a pump station located at 
the WWTP through a 6-inch low-pressure pipeline. High pressure injection pumps and brine 
storage facilities will be located at each well site; additionally access roads constructed to all 
wells along pipeline easements, with monitoring wells installed at each site for short-term 
testing and long-term monitoring purposes. 

Based upon the above assumptions, and in order to reach full project capacity, it is estimated 
that 12 injection wells sites would be needed for the EDR option, and 28 for the RO option.  
While planning, design, and construction costs for such facilities would be highly dependent on 
the configuration determined to be required based on actual field testing, they may be similar or 
greater than the capital costs for treatment facilities estimated by this report.  Therefore; it is 
clear that further consideration and validation of these costs should be a part of overall project 
consideration. 
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Conclusions 
Initial evaluation source water quality data indicate that either RO without significant 
pretreatment, or EDR may be feasible treatment methods to achieve the City’s water quality 
goals. Preliminary cost estimates for both these alternatives indicate that for larger scale 
facilities, costs associated with brine disposal may be a major portion of capital and operating 
costs. For well disposal, this cost is likely linked most closely to the volume of brine (rather than 
concentration). Therefore; it is recommended that future efforts be focused on the potential to 
reduce brine flows from potential treatment processes. This may include additional 
consideration of EDR or processes that may optimize RO recovery rates. A summary of 
projected capital costs (without disposal facilities) is included in Table 8. 

Reduction in the anticipated cost of water treatment may also be identified by additional 
investigation of initial estimates for the efficiency of well disposal, and/or other brine disposal 
alternatives. Injection rates assumed in this report are anticipated to be conservative estimates 
of likely injection rates. Additional research and/or testing may justify adjustment of these rates 
upward, directly impacting the associated cost. 

While disposal options are considered further, it was identified that an average disposal of up 
to 651 gpm of brine generated by RO treatment could potentially be disposed to the existing 
City wastewater treatment facilities. This disposal rate corresponds with treated water 
production of 8.2 mgd and is based on the mass of solids in the brine stream, not volume. This 
may offer a means to provide initial testing of various treatment and disposal systems 
including: 

• Effectiveness of RO without microfiltration pretreatment on the source water produced by 
the various source wells, 

• Blending of treated water, untreated groundwater, and State water, 
• Impact of brine disposal on wastewater facilities, 
• Evaluation of alternatives to increase RO recovery rates, and 
• Initial test of a pilot brine disposal well. 

TABLE 8 
Project Capital Cost Summary 
Santa Maria Water Treatment Technology Evaluation 

 2007 2025 Comments 

RO Treatment Cost $4,875,000 $7,915,000 Need to evaluate the potential to increase 
recovery rates similar to EDR while maintaining 
capital cost advantage 

EDR Treatment Cost $10,410,000 $16,875,000  
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Next Steps 
The results of this conceptual study indicate that disposal of brine will be a major portion of the 
overall cost of potential future groundwater treatment projects. Therefore, it is recommended 
that future work be concentrated on mitigating these costs, including: 

• Further investigation of RO alternatives which may increase anticipated recovery rates to 
those similar to EDR, at a lower cost, 

• Additional and more detailed water quality analyses to more fully validate the process 
selection, particularly higher recovery RO options, 

• Evaluation of specific potential impacts of brine disposal to the wastewater system 
including conveyance capacity, impacts on existing treatment systems, and seasonal 
availability of unutilized capacity, and 

• Evaluation of available data on existing oil production and/or injection wells to more firmly 
establish likely capacity, identify potential factors for success, and potential candidate wells 
for future testing. 
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APPENDIX 1A 

EDR Blending Schematic 
Current 
 
           Bypass Flow To Blend = 2.7 mgd 

Hardness = 520 ppm 
TDS = 830 ppm 

 
                                                                  
               

               EDR System                                                      
      EDR Feed = 8.2 mgd   EDR Product = 7.5 mgd     Final Blend = 16.5 mgd  
      Hardness = 520 ppm   Hardness = 95 ppm  Hardness = 166 ppm 
      TDS = 830 ppm   TDS = 217 ppm    TDS = 300 ppm 

10.9 mgd Total Flow 
Hardness = 520 ppm     
TDS = 830 ppm 
                           State Water = 6.3 mgd  

Hardness = 100 ppm  
 TDS = 172 ppm 
 
 

     EDR Brine = 0.7 mgd     
    Hardness = 5,075 ppm  
    TDS = 7,400 ppm 

     
    

Future 
           

Bypass Flow To Blend = 4.5 mgd 
Hardness = 520 ppm 
TDS = 830 ppm 

 
                                                                  
               

               EDR System                                                      
      EDR Feed=16.0 mgd   EDR Product = 14.7 mgd     Final Blend = 28.7 mgd  
      Hardness = 520 ppm   Hardness = 95 ppm  Hardness = 163 ppm 
      TDS = 830 ppm   TDS = 217 ppm    TDS = 298 ppm 

20.5 mgd Total Flow 
Hardness = 520 ppm     
TDS = 830 ppm 
                           State Water = 9.5 mgd  

Hardness = 100 ppm  
 TDS = 172 ppm 
 
 

     EDR Brine = 1.3 mgd     
    Hardness = 5,325 ppm  
    TDS = 7,750 ppm                  
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APPENDIX 1B 

RO Blending Schematic 
Current 
 
           Bypass Flow To Blend = 4.5 mgd 

Hardness = 520 ppm 
TDS = 830 ppm 

 
                                                                  
               

               RO System                                                      
      RO Feed =7.1 mgd    RO Product = 5.7 mgd      Final Blend = 16.5 mgd  
      Hardness = 520 ppm   Hardness < 15 ppm  Hardness = 185 ppm 
      TDS = 830 ppm   TDS < 15 ppm    TDS = 297 ppm 

11.6 mgd Total Flow 
Hardness = 520 ppm     
TDS = 830 ppm 
                           State Water = 6.3 mgd  

Hardness = 100 ppm  
 TDS = 172 ppm 
 
 

     RO Brine = 1.4 mgd     
    Hardness = 2,575 ppm  
    TDS = 4,150 ppm 

     
   

Future 
 
            Bypass Flow To Blend = 8.2 mgd 

Hardness = 520 ppm 
TDS = 830 ppm 

 
                                                                  
               

               RO System                                                      
      RO Feed =13.75 mgd   RO Product = 11.0 mgd     Final Blend = 28.7 mgd  
      Hardness = 520 ppm   Hardness < 15 ppm  Hardness = 187 ppm 
      TDS = 830 ppm   TDS < 15 ppm    TDS = 300 ppm 

21.95 mgd Total Flow 
Hardness = 520 ppm     
TDS = 830 ppm 
                           State Water = 9.5 mgd  

Hardness = 100 ppm  
 TDS = 172 ppm 
 
 

     RO Brine = 2.75 mgd     
    Hardness = 2,540 ppm  
    TDS = 4,090 ppm 
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APPENDIX 2 

Well Water Use 
The following tables represent treated well water and SWP water supplies to meet current and future demands. These tables were 
used as an aid in sizing the treatment systems and do not detail the actual operating flow streams shown in Appendices 2A and 2B. 

CURRENT DEMAND: The City uses all of the state minimum allocation (4,500 AFY) during the year and supplements 
the remaining demand with well water, using the best quality well water first.  This scenario may lead to a design in 
which the well water is used 100% during low flow months and the state water is used to supplement well water flows 
during peak/higher demand months. Use of 100% well water will produce the greatest treatment demand. 
  DEMANDS SUPPLY WELL AND STATE WATER     
  Current State  9 10 11 12 13 14 Subtotal Total
  AFY mgd AFM mgd mgd mgd mgd mgd mgd mgd Wells   
MAX Flow Rate     1866 20.27 2.6 2.9 3.4 3.5 3.5 3.3     

Jan 946 9.9 295 3.1         3.5 3.3 6.8 9.9
Feb 793 9.2 206 2.4        3.5 3.3 6.8 9.2
Mar 1065 11.2 95 1.0    3.4   3.5 3.3 10.2 11.2
Apr 1185 12.9 249 2.7    3.4   3.5 3.3 10.2 12.9
May 1446 15.2 476 5.0    3.4   3.5 3.3 10.2 15.2
Jun 1491 16.2 552 6.0    3.4   3.5 3.3 10.2 16.2
Jul 1571 16.5 599 6.3    3.4   3.5 3.3 10.2 16.5
Aug 1568 16.5 599 6.3    3.4   3.5 3.3 10.2 16.5
Sep 1430 15.5 488 5.3    3.4   3.5 3.3 10.2 15.5
Oct 1308 13.7 333 3.5    3.4   3.5 3.3 10.2 13.7
Nov 632 6.9 331 3.6          3.3 3.3 6.9
Dec 982 10.3 333 3.5        3.5 3.3 6.8 10.3

Total: 14,417   4,557                  
NITRATE         57 28 2.8 29 16 42     
HARDNESS (mg/L)       100 710 610 450 560 420 420     
TDS (mg/L)       172 1100 950 730 930 650 590     
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FUTURE DEMAND: The City uses all of the state minimum allocation (4,500 AFY) during the year and supplements the 
remaining demand with well water, using the best quality well water first.  This scenario may lead to a design in which the 
well water is used 100% during low flow months and the state water is used to supplement flow during peak/higher 
demand months. Use of 100% well water will produce the greatest treatment demand. 
  DEMANDS SUPPLY WELL AND STATE     

  Future State  9 10 11 12 13 14 
Sub 
Total Total

  AFY mgd AFM mgd mgd mgd mgd mgd mgd mgd Wells   
MAX Flow Rate   1866 20.27 2.6 2.9 3.4 3.5 3.5 3.3   

Jan 1,641.3 17.3 67 0.7  2.9 3.4 3.5 3.5 3.3 16.6 17.3 
Feb 1,375.9 16.0 0 0.0  2.3 3.4 3.5 3.5 3.3 16.0 16.0 
Mar 1,847.8 19.4 19 0.2 2.6 2.9 3.4 3.5 3.5 3.3 19.2 19.4 
Apr 2,056.0 22.3 285 3.1 2.6 2.9 3.4 3.5 3.5 3.3 19.2 22.3 
May 2,508.8 26.4 685 7.2 2.6 2.9 3.4 3.5 3.5 3.3 19.2 26.4 
Jun 2,586.9 28.1 819 8.9 2.6 2.9 3.4 3.5 3.5 3.3 19.2 28.1 
Jul 2,725.7 28.7 904 9.5 2.6 2.9 3.4 3.5 3.5 3.3 19.2 28.7 
Aug 2,720.5 28.6 894 9.4 2.6 2.9 3.4 3.5 3.5 3.3 19.2 28.6 
Sep 2,481.1 26.9 709 7.7 2.6 2.9 3.4 3.5 3.5 3.3 19.2 26.9 
Oct 2,269.4 23.9 447 4.7 2.6 2.9 3.4 3.5 3.5 3.3 19.2 23.9 
Nov 1,096.5 11.9 0    3.4 1.7 3.5 3.3 11.9 11.9 
Dec 1,703.8 17.9 0    3.4 3.5 3.5 3.3 13.7 13.7 

Total 25,013.5  4,830          
NITRATE (mg/L)     57 28 2.8 29 16 42   
HARDNESS (mg/L)    100 710 610 450 560 420 420   
TDS (mg/L)    172 1100 950 730 930 650 590   
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APPENDIX 3 

Class 5 Cost Estimate for RO without 
Pretreatment 

 
 



City of Santa Maria, CA           Water System Upgrades
Class 5 Order of Magnitude Construction Cost Estimate
Project No.                             April 9, 2008

Materials Labor
Item Description Quantity Unit Total Unit Total Unit Price Line Total Costing Assumptions

RO without MF Alternative
General Conditions $390,000

General Conditions 1 LS $0 $0 $0 $0 $155,000 $155,000 Allow 10% of Total Contract Amount
Profit Margin 1 LS $0 $0 $0 $0 $124,000 124,000 Allow 8% of Total Contract Amount
Bonds/Insurance 1 LS 0 0 0 0 31,000 31,000 Allow 2% of Total Contract Amount
Mobilization/Demobilization/Site Facilities 1 LS 0 0 0 0 80,000 80,000 Allow 5% of Total Contract Amount

Sitework $40,000
Purchase Price of Farm Land 1 AC 0 0 0 0 0 0 Not Included in Scope of Cost Estimate
Perimeter Chain Link Fencing/Gates 800 LF 30 24,000 0 0 30 24,000  
Paving Access Road/Turnaround/Parking 900 SY 10 9,000 0 0 10 9,000  
Minimum Landscaping Allowance 0.58 AC 12,000 7,000 0 0 12,000 7,000  

Building  $570,000
Metal Building--Assumed 145'x80'x14' eave 11,600 SF 15 174,000 0 0 15 174,000 Means 07 BCCD
Metal Building Foundation 11,600 SF 10 116,000 0 0 10 116,000 Means 07 BCCD
Skylights--4' x 4' 8 EA 400 3,200 100 800 500 4,000 Means 07 BCCD
Rollup Doors--12' x 12' 1 EA 2,000 2,000 500 500 2,500 2,500 Means 07 BCCD
Man Doors--3' x 7' 1 EA 800 800 300 300 1,100 1,100 Means 07 BCCD
Drop Ceiling 11,600 SF 2 23,200 0 0 2 23,200 Means 07 BCCD
Chemical Storage Containment Walls 600 SF 6 3,600 4 2,400 10 6,000 Means 07 BCCD
Chemical Storage Segregation Walls 1,400 SF 3 4,200 2 2,800 5 7,000 Means 07 BCCD
Chemical Storage Containment Ceilings 1,400 SF 3 4,200 2 2,800 5 7,000 Means 07 BCCD
Bathroom--2 fixture w/Hot & Cold Water 1 LS 3,000 3,000 1,500 1,500 4,500 4,500 Means 07 BCCD
Eyewash/Safety Shower 1 LS 1,000 1,000 500 500 1,500 1,500 Means 07 BCCD
Vent fans & Louvers 2 EA 250 500 150 300 400 800 Means 07 BCCD
Water Main--2" Pipe 500 LF 10 5,000 10 5,000 20 10,000 Means 07 BCCD
Sewer Line--4" Pipe 500 LF 20 10,000 20 10,000 40 20,000 Means 07 BCCD
Gas Main--2" Pipe 500 LF 15 7,500 15 7,500 30 15,000 Means 07 BCCD
HVAC Allowance 11,600 SF 6 69,600 0 0 6 69,600 Means 07 BCCD
Electrical Allowance 11,600 SF 8 92,800 0 0 8 92,800 Means 07 BCCD
Phone Service Allowance 1 LS 5,000 5,000 0 0 5,000 5,000  
SCADA Service Allowance 1 LS 10,000 10,000 0 0 10,000 10,000  

Process Utilities $550,000
Finished Water Pipe

36" Dia Class 52 CLDI Pipe 500 LF 250 125,000 100 50,000 350 175,000 Means 07 BCCD
36" Dia Gate Valves 2 EA 15,000 30,000 3,000 6,000 18,000 36,000 Means 07 BCCD

Raw Well Water Pipe
36" Dia Class 52 CLDI Pipe 500 LF 250 125,000 100 50,000 350 175,000 Means 07 BCCD
36" Dia CLDI Tees 2 EA 1,500 3,000 1,000 2,000 2,500 5,000 Means 07 BCCD
Concrete Vault--10'x8'x4' 1 EA 3,000 3,000 3,000 3,000 6,000 6,000 Means 07 BCCD
36" Dia Gate Valves 3 EA 15,000 45,000 3,000 9,000 18,000 54,000 Means 07 BCCD



City of Santa Maria, CA           Water System Upgrades
Class 5 Order of Magnitude Construction Cost Estimate
Project No.                             April 9, 2008

Materials Labor
Item Description Quantity Unit Total Unit Total Unit Price Line Total Costing Assumptions

Brine Pipe
12" Dia Class 52 CLDI Pipe 500 LF 75 37,500 45 22,500 120 60,000 Means 07 BCCD
12" Dia Gate Valves 2 EA 3,500 7,000 1,000 2,000 4,500 9,000 Means 07 BCCD

Electric Service
Underground 460V Electric Service 500 LF 40 20,000 10 5,000 50 25,000 Means 07 BCCD
Transformer--460V to 120V 1 EA 3,000 3,000 2,000 2,000 5,000 5,000 Means 07 BCCD

Treatment Process
Treatment Process Cost Installed from Tech Memo Exhibit 2 6,175,000 NOTE:  Gen Cond's not applied to this cost.

Subtotal RO without MF Alternative $7,725,000
+ Contingency on Treatment Process @ 10% 620,000
+ Contingency on All Other Components @ 30% 465,000

Total RO without MF Alternative $8,810,000

The cost estimates shown have been prepared for guidance in project evaluation and implementation from the information available
at the time of the estimate.  The final costs of the project will depend on actual labor and material costs, competitive market conditions
final project scope, implementation schedule and other variable factors.  As a result, the final project costs will vary from the estimates
presented herein.  Because of this, project feasibility and funding needs must be carefully reviewed prior to making specific financial
decisions to help ensure proper project evaluation and adequate funding.

The cost estimates shown have been prepared for guidance in project evaluation and implementation from the information available at the time of the estimate.
The final costs of the project will depend on actual labor and material costs, competitive market conditions, final project scope, implementation schedule and other
variable factors.  As a result, the final project costs will vary from the estimates presented herein.  Because of this, project feasibility and funding needs must be
carefully reviewed prior to making specific financial decisions to help ensure proper project evaluation and adequate funding.



 

TECHNOLOGY AND DISPOSAL EVALUATION MEMORANDUM FOR SANTA MARIA FINAL 4-22-08 (2).DOC 4-1 

APPENDIX 4 

BASIS OF DESIGN DATA 

GIVEN 
Acre Feet = 325,851 gallons 
Current Demand: 13.5 mgd (15,100 AFY; State and Wells) 
Current Maximum Well Production: 17.8 mgd (19.9 AFY) 
Maximum Well Production Capacity: 19.9 mgd (22,300 AFY)  
Total Future Demand: 22.3 mgd (25,000 AFY) 
Minimum State Water Allocation: 4 mgd (4,500 AFY) 
Monthly Maximum State Water Limitation (summer): 20.3 mgd (1,866 AFM) 
Maximum Day Demand: 28.7 mgd 
 

ASSUMPTIONS 
1. Water is low in total silica and colloidal silica, which are potential fouling agents for 

Electrodialysis Reversal (EDR) and Reverse Osmosis (RO) treatment processes. Silica 
fouling will not be a problem. 

2. Other fouling compounds are assumed to be at concentrations which will not interfere 
with either EDR or RO. See Testing Required. 

3. Develop the following operational scenario. The City uses all of the state minimum 
allocation (4,500 AFY) during the year and supplements the remaining demand with 
well water, using the best quality well water first.  This scenario may lead to a design in 
which the well water is used 100% during low flow months and imported state water is 
used to supplement flow during peak and higher demand months. 

4. Treatment system will be sized for present and future flows as described above. 
5. Size the treatment system for both winter and summer operation with redundancy.  
6. The building footprint will be sized for future demands. 
7. The rate schedule for Power is assumed to be Tariff E-20 

COMMERCIAL/INDUSTRIAL/GENERAL Service to Customers with Max Demands of 
1,000 kWh or more. 

8. We are only evaluating EDR and RO in greater detail because nanofiltration and ion 
exchange do not remove TDS effectively. 

9. EDR and RO treatment processes are rather close in O&M costs. We have developed 
treatment O&M cost comparisons for these treatment alternatives (RO and EDR), 
including energy, chemical and labor costs. To this will be added capital costs.  

10. The concept design is based on RO without pretreatment because it is a strong candidate 
for this application at about half the cost of RO with pretreatment and EDR. 

11. We are not doing life cycle analyses for the two leading treatment technologies. 
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KNOWN WATER WELL CHARACTERISTICS: 

  WELL NUMBER 

PARAMETER State 9 10 11 12 13 14 Combined 

Alkalinity mg/l - 210 200 230 190 220 210  

pH - 7.6 7.6 7.7 7.6 7.2 7.4  

Turbidity  (NTU) - 0.1 0.1 0.1 0.1 0.2 0.3  

Iron  mg/l - ND ND ND ND ND ND  

Manganese mg/l - ND ND ND ND ND ND  

Arsenic mg/l - ND ND ND ND ND ND  

Color  - ND ND ND ND ND ND  
Hardness mg/l 
CaCO3 

100 710 610 450 560 420 420 518 

TDS mg/l 172 1100 950 730 930 650 590 830 

SOC mg/l - ND* ND* ND* ND* ND* ND*  

Nitrates  mg/l - 57 28 2.8 29 16 42  

Strontium   724 559 528 712 564 770  

SDI 15 mg/l  0.494 0.556 1.667 0.800 0.580 0.606  

Phosphate mg/l  ND 0.3 ND 0.4 ND ND  

Silica mg/l  37 39 38 38 38 39  

Sulfide mg/l  ND ND ND ND ND ND  

Flow Rate (mgd) varies 2.6 2.9 3.4 3.5 3.5 3.3 19.2 

The data contained in this table of known well characteristics were provided by the City of Santa Maria. 

 
TARGET  LEVELS  

PARAMETER GOAL NOT TO EXCEED 
TDS 300 MG/L 500 MG/L 
HARDNESS 200 MG/L 300 MG/L 
The target levels contained in this table were provided by the City of Santa Maria. 
 
SIDE STREAMS QUANTITY AND CHARACTERISTICS AT DESIGN FLOWS 
(MAXIMUM DAILY FLOW  28.7 mgd) 
Calculation of side streams for future demand is based on 4 mgd from State water and the 
remainder made up from all wells pumping equally at approximately 90% of their capacity. 
 
EDR Waste Stream  
1) Flow 1.3 mgd: Continuous waste flow = 700 gpm; Peak =  950 gpm (for 30 min. every hour)   
2) Hardness = 5,325 mg/l  
3) TDS = 7,750 mg/l 
 
RO Waste Stream   
1) Flow 2.75 mgd: Continuous waste flow =  1,910 gpm 
2) Hardness =  2,540 mg/l 
3) TDS =  4,090 mg/l 
 
EFFICIENCY 
EDR = 92% Efficient 
RO = 80% Efficient 
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TESTING REQUIRED 
 
The following water quality data are required to properly select, design and size the treatment 
alternative. A large number of these analytes were collected and analyzed by the City of Santa 
Maria. These results are reported in Table 3. Depending on the outcome of these tests, one 
treatment alternative may be determined superior. 
 
Source Water Scan: 
 
1. RO and EDR 

A. Raw Water Analysis (include quantity for each well):  

Average TDS  (mg/l) SiO2  (mg/l) Fe  (mg/l) 
Max TDS  (mg/l) Ca2+  (mg/l) Mn  (mg/l) 
Min TDS  (mg/l) Mg2+  (mg/l) SO4

2  (mg/l) 
Total Hardness  (mg/l) Na+  (MG/L) HCO3  (mg/l) 
Turbidity  (NTU) K+  (mg/l) CO3

2-  (mg/l) 
SDI15   Ba2+  (mg/l) Cl-  (mg/l) 
pH   Sr2+  (mg/l) NO3

-  (mg/l) 
H2S  (mg/l)    F-  (mg/l) 
Avg. Cond.  μS/cm    PO4  (MG/L) 

Max. Cond.  μS/cm    TOC  (MG/L) 

Min. Cond.  μS/cm       
Perchlorate  μS/cm 

 
2. RO Additional Testing 

B. Raw Water Analysis (include quantity for each well):  

Aluminum  (mg/l) 
Colloidal Silica  (mg/l) 
Arsenic  (mg/l) 
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APPENDIX 5 

Labor Estimates 
Basis for Selection of Number of Units  
The number of EDR and RO units necessary to meet the treatment targets is based on several 
factors.  

• First, the annual state minimum allocation (4500 AFY) is used to supplement the municipal 
well water.  

• A second constraining factor is that no month may consume more than the maximum 
monthly allocation (1,866AFM) of State water that could be imposed by the State. Therefore 
the state minimum allocation is spread over 12 months while limiting the number of wells 
in operation.  

• The best performing wells are to be bought online first, and the wells are to be used at 
maximum production when brought online. For the current condition this leads to running 
three wells (11, 13, and 14) during the highest demand months and two wells (13 and 14) 
during low demand months.  Total state water consumption is 4,557 AFY. This is slightly 
above the minimum allocation, but the additional cost for an additional 57 AF should be 
offset by operating one less well.  

• For future demand, a 73.5% increase was added to each current monthly demand; this led to 
a future annual demand of 25,000 AFY and a Maximum Daily Demand of 28.7 mgd.  To 
meet future demand during peak months (March through October) all well pumps will 
need to be operated with state water supplementing the rest.  

• The number of process units was determined by a mass balance approach considering the 
hardness and TDS targets, treatment efficiency, percent removal of TDS and hardness, 
quality and quantity of state water to be blended, and the quantity and quality of the well 
water to be bypassed.  

 

Labor Requirements: 
Typically maintenance is broken down into daily, weekly, monthly tasks while other tasks are 
periodic. At certain times during a yearly operating cycle more manpower will be needed for 
occasional membrane stack teardown, valve repair, and an EDR or RO system CIP (clean in 
place) process. During these times more staff may be required to perform focused maintenance 
as needs may warrant. The following table contains typical manpower requirements for daily 
maintenance and CIP. The occasional membrane stack teardown, valve repair, etc are not 
considered. Since a complete water analysis has not been done, it is difficult to predict CIP 
schedules; therefore, these should be considered rough estimates of actual labor requirements. 
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  REVERSE OSMOSIS EDR 

  RO without MF RO with MF Without Pre-treatment 

  Units Days/YR HRS/Unit Total HRS Days/YR HRS/Unit Total HRS Units Days/YR HRS/Unit 
Total 
HRS 

Current                        

  Day Shift 3 365 1.00 1095 365 1.90 2080.5 5 365 1.00 1825 

  Night Shift 3 365 0.50 548 365 0.90 985.5 5 365 0.45 821.25 

  Graveyard Shift 3 365 0.50 548 365 0.90 985.5 5 365 0.45 821.25 

Clean in Place 3 4 8.00 96 4 16.00 192 5 8.0 8.00 320 

Total FTE1 - Current    1.1   2.1    1.9 

Future            

  Day shift 5 365 0.80 1460 365 1.55 2829 9 365 0.80 2,628 

  Night Shift 5 365 0.40 730 365 0.75 1368.75 9 365 0.30 986 

  Graveyard Shift 5 365 0.40 730 365 0.75 1368.75 9 365 0.30 986 

Clean in Place 5 4 8.00 160 4 16.00 320 9 8.0 8.00 576 

Total FTE1 - Future    1.5   2.9    2.6 
11 FTE = 2000 hr/yr 
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APPENDIX 6 

O & M Costs 
The O&M costs include consumables, long term reserves (membranes and appurtenances), 
manpower, and it also accounts for the blending factor. The cost is lowered as the bypass water 
is not treated. For both EDR and RO without MF the O&M costs are equal as the difference is 
within the margin of error. 

RO without MF: O&M Costs 
   
Electrical Rate $0.10 /KWH 
Total Power 3 /kWH/kGal 
   

O&M ($/1000 Gallons Final Product Water) 
   
Consumable Costs     
 Electrical Power $0.300   
 Chemical Costs $0.030   
 Replace  Filter Cart $0.045   
 Sub Total Consumables   $0.375
      
Long Term Reserves     
 Membranes $0.075   
 Other RO Parts $0.045   
 Sub Total Reserves   $0.120
      
 Sub Total EDR O&M Costs   $0.495
 (no blending)     
      
With Blending Factor Used     
 200 ppm TH @ 65%   $0.322
      
Estimated Labor Costs   $0.028
      
Overall O&M Costs     
 200 ppm TH @ 65%   $0.349
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EDR O&M Costs 
   
Electrical Rate $0.10 /KWH 
   
Pumping Power 1.3 /kWH/kGal
DC Power 1.2 /kWH/kGal
Total Power 2.5 /kWH/kGal
   

O&M ($/1000 Gallons Final Product Water) 
    
Consumable Costs     
 Electrical Power $0.250   
 Chemical Costs $0.025   
 Replace  Filter Cart $0.040   
 Sub Total Consumables   $0.315
      
Long Term Reserves     
 Membranes $0.050   
 Other EDR Parts $0.045   
 Sub Total Reserves   $0.095
      
 Sub Total EDR O&M Costs   $0.410
 (no blending)     
      
With Blending Factor Used     
 200 ppm TH @ 75%   $0.308
   (75% of Sub Total EDR O&M)     
Estimated Labor Costs   $0.050
      
Overall O&M Costs     
 200 ppm TH @ 75%   $0.358
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Executive Summary 

The City of Santa Maria (City) relies on groundwater and State Water Project (SWP) water to 
serve its customers.  As buildout occurs, the City must rely more on groundwater supplies 
to meet customers’ needs.  This increased reliance on groundwater is changing the City’s 
water quality.  The change in groundwater quality is an issue because increased levels of 
total dissolved solids (TDS) and hardness found in the groundwater are affecting the City’s 
ability to comply with the Waste Discharge Requirements (WDR) permit at the City of Santa 
Maria Wastewater Treatment Plant (WWTP).  

For this reason, the City undertook the Santa Maria Water Treatment Technology 
Evaluation Study in 2008.  This study identified reverse osmosis (RO) and electrodialysis 
reversal (EDR) as the most viable options for achieving the City’s water quality goals using 
groundwater treatment.  Both of these technologies produce a concentrate waste stream that 
requires proper disposal.  

Based on 35 percent reliability of SWP, the amount of concentrate generated from advanced 
treatment of groundwater is estimated to be 0.39 to 0.44 million gallons per day (mgd) based 
on a current water demand of 13.4 mgd, and 0.88 to 1.39 mgd based on a future water 
demand of 22.1 mgd.  

The objective of this study is to identify one technology or some combination of 
technologies that provides the City with the best solutions to manage concentrate disposal 
while achieving water quality objectives.  To accomplish this objective, a number of 
different concentrate management alternatives were evaluated including volume reduction, 
zero liquid discharge, and final disposal technologies.  Concentrate management 
alternatives were evaluated to develop a portfolio management approach for the City that: 

 Maximizes water recovery 
 Minimizes project cost 
 Maximizes project revenue 

The concentrate management evaluation examined the following technologies: 

 Electrodialysis reversal (EDR) 
 Vibratory Shear Enhanced Processing (VSEP) 
 Conventional RO 
 Precipitative Softening (PS)/RO  
 Natural Treatment Systems (NTS) (halophytes and constructed wetlands) 
 Evaporation Ponds 
 Wastewater Treatment Plant (WWTP) Blending 
 WWTP Hauling 
 Deep Well Injection (DWI) 
 Ocean Outfall  
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These technologies were evaluated using the Concentrate Management Tool (CMT), which 
is a spreadsheet-based model that was developed to assist with determining the best 
approach for concentrate management.  The CMT eliminated VSEP, EDR, and Conventional 
RO based on water quality constraints.  The remaining technologies after the CMT analysis 
were:  

 Effluent blending  
 PS/RO 
 Enhanced Membrane System (EMS)  
 Evaporation ponds 
 Wetlands 
 DWI 

In addition to these technologies, ocean outfall, blending of concentrate with wastewater 
influent, and hauling of waste to the South San Luis Obispo County Sanitation District 
(SSLOCSD) Brine Disposal Station were included in the analysis. 

Technology alternatives were then further evaluated using a multi-criteria analysis (MCA) 
approach that included a cost-benefit analysis.  The results of this screening are shown in 
Figure ES.1.  From this cost-benefit score, the best option(s) for additional study were 
identified by priority, and the top four were selected for additional study.  These options 
are: 

 Blending + Ocean Outfall 
 Blending + PS/RO + DWI 
 Blending + DWI 
 Blending + PS/RO + Hauling 

Blending, PS/RO, and hauling provide only partial treatment or disposal and require 
coupling with another concentrate management option for final disposal.  The evaluation of 
concentrate management alternatives resulted in a number of technologies being deemed 
unfeasible for the City.  The eliminated technologies—and rationale for elimination—
included: 

 Conventional RO - Eliminated due to super-saturation limits for silica  

 EDR - Eliminated due to super-saturation limits for barium sulfate  

 VSEP - Eliminated due to super-saturation limits for barium sulfate and silica 

 Wetlands – Eliminated due to land requirements, cost, and need for additional final 
disposal method 

 Evaporation Ponds - Eliminated due to land requirements, cost, and need for additional 
final disposal method 

 Mechanical and Thermal Evaporation (MTE) - Eliminated based on low cost-benefit 
ratio 

 EMS – Eliminated based on low cost-benefit ratio 

 Conventional Zero Liquid Discharge (ZLD) - Eliminated based on low cost-benefit ratio 
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FIGURE ES.1 
COST-BENEFIT SCORES FOR CONCENTRATE MANAGEMENT OPTIONS MCA EVALUATION 

0.0

0.1

0.2

0.3

0.4

0.5

B
le

nd
in

g 
+ 

E
M

S 
+ 

E
P

+ 
H

au
lin

g

B
le

nd
in

g 
+ 

E
M

S 
+

D
W

I

B
le

nd
in

g 
+ 

E
M

S 
+

O
ce

an
 O

ut
fa

ll

B
le

nd
in

g 
+ 

E
M

S 
+

H
au

lin
g

B
le

nd
in

g 
+ 

P
S/

R
O

 +
E

P
 +

 H
au

lin
g

B
le

nd
in

g 
+ 

P
S/

R
O

 +
D

W
I

B
le

nd
in

g 
+ 

P
S/

R
O

 +
O

ce
an

 O
ut

fa
ll

B
le

nd
in

g 
+ 

P
S/

R
O

 +
H

au
lin

g

B
le

nd
in

g 
+ 

M
E

 +
 D

W
I

B
le

nd
in

g 
+ 

M
E 

+
O

ce
an

 O
ut

fa
ll

B
le

nd
in

g 
+ 

M
E

 +
 E

P
+ 

H
au

lin
g

B
le

nd
in

g 
+ 

ZL
D

 +
H

au
lin

g

B
le

nd
in

g 
+ 

D
W

I

B
le

nd
in

g 
+ 

O
ce

an
O

ut
fa

ll

P
S

/R
O

 +
 D

W
I

P
S/

R
O

 +
 O

ce
an

O
ut

fa
ll

D
W

I

O
ce

an
 O

ut
fa

ll

W
et

la
nd

s

 

Note:  The Scenario Cost-Benefit Score displayed on the y-axis is equal to the Scenario Decision Score divided by the Scenario Life Cycle Cost ($Million).  The 
Scenario Decision Score ranges from 1 to 10 and is based on the decision science criteria established in Section 4 of this report.  A larger value on the y-axis 
translates into a higher Cost-Benefit Score.  Scenarios with the four highest Cost-Benefit Scores were further evaluated.  
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Blending provides the best cost-to-benefit ratio for concentrate management; therefore, it 
was included in each option.  Tables ES.1 and ES.2 present Class-5 cost estimates for current 
and future scenarios of the projects, respectively.  Estimates were based on standards of the 
Association for the Advancement of Cost Estimating (AACE).  As shown in Table ES.1, the 
best potential concentrate management options for the current scenario of the project are: 

 Blending 
 Blending (followed by emergency hauling, current scenario only) 

For the future scenario of the project, the best potential concentrate management options 
(Table ES.2) are: 

 Blending followed by DWI (new or retrofit abandoned wells) 
 Blending followed ocean outfall (new outfall or ConocoPhillips) 
 Blending  followed by PS/RO with final disposal via DWI (new or retrofit abandoned 

wells) 

For the future scenario, the best option based on LCC is blending followed by construction 
of a new ocean outfall.  This option has higher costs in the current scenario because most of 
the infrastructure required is sized for the ultimate concentrate flow.  For example, the 
largest components of the capital costs for this option are construction of a new brine line 
and ocean outfall, which were sized based on a flow of 1.85 mgd for the future scenarios.  In 
addition, other agencies in the Santa Maria area might want to cost share in an ocean outfall 
(Laguna County Sanitation District, for instance).  If an ocean outfall is used, then the City 
should compare the LCC of enlarging the conveyance facilities for discharge of WWTP 
effluent to the LCC of implementing groundwater treatment.   

DWI is another viable alternative for concentrate management.  DWI cost estimates were 
based on conservative assumptions including a well capacity of 50 gallons per minute (gpm) 
and 1,000 pounds per square inch (psi) pressure head.  If these assumptions are changed to 
100 gpm and 500 psi, then the LCC for the DWI options are reduced from $44.5 million to 
$22 million, a savings of $22.2 million, which constitutes a reduction of approximately 50 
percent.  Also, DWI is a proven technology in the Santa Maria area. 

For any concentrate management option, blending should be incorporated as part of the 
option.  A conceptual design with a refined cost estimate should be developed for the 
blending alternative.  The City should conduct further evaluation of DWI and construction 
of a new ocean outfall.   

TABLE ES.1 
Cost Summary for Concentrate Disposal Alternatives – Current Scenario of the Project 

Concentrate Disposal Alternatives Capital, $ O&M Cost, $/year 

Blending  263,000 2,000 

Blending + Emergency Hauling 576,000 1,319,000 

 

 



EVALUATION OF GROUNDWATER TREATMENT REVERSE OSMOSIS CONCENTRATE DISPOSAL   

WB062009005SCO/CONCENTRATE_EVALUATION_REPORT_ 08-03-09_R2.DOC ES-5 

TABLE ES.2 
Cost Summary for Concentrate Disposal Alternatives – Future Scenario of the Project 

Concentrate Disposal Alternatives 
Capital 

($) 
O&M Cost 

($/year) 
Life Cycle Cost 

($) 

Blending + Ocean Outfall (ConocoPhillips Outfall) 13,140,000 3,155,000 $49,328,000 

Blending + Ocean Outfall (New Outfall) 20,168,000 224,000 $22,737,000 

Blending + DWI (Retrofit Abandoned Wells) 34,103,000 915,000 $44,598,000 

Blending + DWI (New Wells) 56,103,000 1,135,000 $69,121,000 

Blending + PS/RO + DWI (Retrofit Abandoned Wells) 22,846,000 1,349,000 $38,319,000 

Blending + PS/RO + DWI (New Wells) 26,971,000 1,390,000 $42,914,000 

 

A conceptual study should be performed on the viability of an ocean outfall that includes 
identification of other interested agency partners, a routing study to identify if any existing 
infrastructure is available for use, desktop evaluation of water quality and dilution ratios in 
the ocean, and an introductory workshop with regulators to review the potential project. 

A detailed analysis of DWI in the Santa Maria area and preparation of a testing plan should 
be undertaken.  The detailed analysis would include a geologic characterization of the area, 
a hydraulic analysis of DWI based on injection rates and formation pressures, review of data 
on existing wells that could be used for DWI, an introductory workshop with regulators to 
review the potential project, and refinement of DWI cost estimates.  The testing plan should 
include criteria for selecting and re-entering an existing well that is suitable for conversion 
to a test injection well.  Data collected during the testing phase should be used to refine cost 
estimates and for development of a conceptual system design. 
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Acronyms and Abbreviations 

g/L microgram per liter 

S/cm micro Siemens per centimeter 

AACE Association for the Advancement of Cost Estimating 

afy acre-feet per year 

Basin Santa Maria Groundwater Basin 

bgs below ground surface 

BOD biochemical oxygen demand 

CaCO3 calcium carbonate 

CCC California Coastal Commission 

CCR California Code of Regulations 

CCWA Central Coast Water Authority 

CDFG California Department of Fish and Game 

CDPH California Department of Public Health 

CEQA California Environmental Quality Act 

CFR Code of Federal Regulations 

CIP clean in place 

City City of Santa Maria 

Cl- chloride 

cm/d centimeters per day 

CMT Concentrate Management Tool 

COD chemical oxygen demand 

CPES CH2M HILL Parametric Estimating System 

CW constructed wetlands 

CZMA Coastal Zone Management Act 

Delta San Francisco Bay/Sacramento San Joaquin River Delta 

dS/m deciSiemens per meter 
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DWI deep well injection 

ECE salinity in soil 

ED electrodialysis 

EDR electrodialysis reversal 

EMS enhanced membrane system 

ET evapotranspiration 

FCC forced circulation crystallizer 

gpd gallons per day 

gpm gallons per minute 

HDPE high-density polyethylene 

HERO High-Efficiency Reverse Osmosis 

HMI human-machine interface 

hp horsepower 

IX ion exchange 

kW kilowatt 

kWh kilowatt-hour 

LCC life-cycle cost 

MCA multi-criteria analysis 

mg/L milligram per liter 

mgd million gallons per day 

MPA Marine Protected Area 

MTE mechanical and thermal evaporation 

MWD Municipal Water District 

NA+ sodium 

NF nanofiltration 

NOAA fisheries National Marine Service Fisheries, a division of the 
Department of Commerce 

NPDES National Pollutant Discharge Elimination System 

NTS natural treatment systems 

NTU Nephelometric turbidity unit 
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O&M operations and maintenance 

PLC programmable logic controller  

ppb parts per billion 

ppm parts per million 

PS precipitative softening 

psi pounds per square inch 

RO reverse osmosis 

RWQCB Regional Water Quality Control Board 

SARI Santa Ana Regional Interceptor 

SAV submerged aquatic vegetation 

SF surface flow 

SLC State Lands Commission 

SMP salt management project 

SSLO South San Luis Obispo 

SSLOCSD South San Luis Obispo County Sanitation District 

STLC soluble threshold-limit concentration 

SWAT Strategic Water Analysis Team 

SWP state project water 

SWQPA State Water Quality Protection Area 

SWRCB State Water Resources Control Board 

TCLP toxicity characteristic leaching procedure 

TDH total dynamic head 

TDS total dissolved solids 

TSS total suspended solids 

TTLC total threshold-limit concentration 

TUc Chronic Toxicity Unit 

UIC underground injection control 

USA United States of America 

USACE United States Army Corps of Engineers 
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USDW underground source of drinking water 

USEPA United States Environmental Protection Agency 

USFWS United States Fish and Wildlife Service 

VF peat-based vertical flow 

VFD variable frequency drive 

VSEP Vibratory Shear-Enhanced Processing 

WDR Waste Discharge Requirements 

WWTP wastewater treatment plan 

ZLD zero liquid discharge 
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Task 4: Establish Data Management System 

Introduction 
The objective of this task is to establish a DMS, which will set up a process of data 
collection, storage, and dissemination to IRWM participants, stakeholders, the public, 
and the State. The type of data that will be included for dissemination may include 
technical information such as designs, feasibility studies, reports, and information 
gathered for a specific project in any phase of development including the planning, 
design, construction, operation, and monitoring of a project. This task will also include 
cross referencing of existing data in various databases such as: 

The WDL that DWR maintains for the state, which stores data from various monitoring stations, 
including groundwater level wells, water quality stations, surface water stage and flow 
sites, rainfall/climate observers, and water well logs (http://wdl.water.ca.gov/). 

The SWAMP created by SWRCB has standards required for any group collecting or monitoring 
surface water quality data, using funds from Propositions 13, 40, 50, and 84 
(http://www.swrcb.ca.gov/water_issues/programs/swamp). 

The GAMA program is maintained by the SWRCB and provides a comprehensive assessment of 
water quality in water wells throughout the State. GAMA has two main components, the 
California Aquifer Susceptibility (CAS) assessment and the Voluntary Domestic Well 
Assessment Project. The CAS combines age dating of water and sampling for low-level 
volatile organic compounds to assess the relative susceptibility of public supply wells 
throughout the State. Because water quality in individual domestic wells is unregulated, the 
program is voluntary and will focus, as resources permit, on specific areas of the State. 
Constituents to be analyzed include nitrate, total and fecal coliform bacteria, methyl tert-
butyl ether, and minerals (http://www.swrcb.ca.gov/gama). 

DWR maintains the Integrated Water Resources Information System (IWRIS), which is a data 
management tool for water resources data and not a database. IWRIS is a web based GIS 
application that allows entities to access, integrate, query, and visualize multiple sets of data 
simultaneously (http://www.water.ca.gov/iwris/). 

California Environmental Resources Evaluation System (CERES) is an information system 
developed and maintained by the California Natural Resources Agency to facilitate access to 
a variety of electronic data describing California's rich and diverse environments. 

The DMS as proposed in the 2007 Santa Barbara IRWM Plan needs improvements to include or 
better provide access to more local water-related information.  Currently, Santa Barbara County 
maintains existing water resources-related and IRWM-related data on the Santa Barbara County 
Water Agency website located at: http://www.countyofsb.org/pwd/water/index.htm. This site 
also provides the forum for sharing of reports, public meeting dates, agendas, meeting minutes, 
and annual reports. In-depth data are not currently stored on the website and the GIS 
capabilities are not explored extensively.  

The objective of the DMS for IRWM Plan 2012 is to store project related data and make 
it publicly available, is to ensure efficient use of available data, stakeholder access to 
data, and to ensure the data generated by IRWM implementation activities can be 



integrated into existing State databases. A part of the effort of this task will be to explore 
financial and staff resources to implement the scope under this task. 

Task 4.1 Review the Existing Data within the IRWM Region and Identify Data 
Needs 

This task includes identifying and analyzing documents and data that are pertinent to 
updating the IRWM Plan. The principal task will be to conduct review of previous 
studies, e.g., City of Santa Barbara’s Water Supply Planning Study; SMVWCD annual 
report, Reports of Santa Barbara County, monitoring reports required by adjudicator. 
The data gaps/data needs within the IRWM region will be identified from the existing 
documents.  

Where appropriate, data management will be coordinated with State and Federal 
databases in a format consistent with SWAMP and GAMA.  

Task 4.2:  Develop a Web-based DMS 
One of the objectives of the DMS is to make the data publicly available. This task 
includes development of a web-based DMS with easy access to the participating 
agencies including stakeholders. The DMS will serve as a data repository for various 
types of data (for example, project related data, water quality data). Depending on the 
type of data, the components and protocols for data assimilation from various sources 
into the DMS will be developed. For example, a library of information for spatial data 
can be complied into a Geographic Information System (GIS) on a project by project 
basis and shared with the stakeholders.  

The RWMG will decide on the use of an appropriate website for developing the DMS. 
The existing system on the website management will be explored at the time of 
implementation of DMS. For example, the existing Santa Barbara County Water Agency 
website located at: http://www.countyofsb.org/pwd/water/ 
index.htm also may serve as a resource for the development of the DMS. This site may 
also be continued to provide the forum for sharing of reports, public meeting dates, 
agendas, meeting minutes, and annual reports. All data used to support development 
of the IRWM will be outlined in a database and available for review on the website, 
which will provide links to information available on partner agency websites. Any 
required documentation of Proposition 50 will be made available on the DMS website 
by appropriate project administrators. 

Task 4.3 Establish Typical Data Collection Technique 
For data gathering a common data collection protocol will be developed to keep the 
web-based DMS up-to-date. The protocol will describe the use of common and 
compatible methods for data gathering, analysis, monitoring, and reporting formats. 
The data collection technique will be developed in such a way that any update on the 
website will be notified automatically to all the participating stakeholders to bring their 
attention on the changes made on the data bank. 



Task 4.4 Develop Procedure for Adding Data to the DMS 
Separate account login information and the website links will be set up to provide 
access to the DMS for all the stakeholders. Guidelines for uploading the information to 
the DMS will be developed. Stakeholders will access the website to retrieve information 
and/or contribute data to the DMS using their account login information. 

Task 4.5 Maintain the DMS 
The responsibilities for maintenance of the DMS will be explored by the RWMG. The 
RWMG will select the best approach for maintaining the DMS. This task will include 
the following: 

Develop guidelines for maintaining the DMS system 

Update information as it becomes available 

Update calendar of meetings and workshops to inform the stakeholders for the upcoming 
events 

Encourage participation from various stakeholders 

Resolve any data management related issues 

Task 4.6 Data Quality Assurance/Quality Control 
Quality assurance/quality control (QA/QC) of data is a major task that involves 
reviewing the quality of data. This task includes description of the validation or quality 
assurance/quality control measures that will be implemented by the RWMG for data 
generated and submitted for inclusion into the DMS.  

Under the QA/QC task an effort will be taken to update the datasets and to prepare a 
consistent format for all types of data.  

Task 4.7 Data Sharing 
This task includes a protocol preparation on how data collected for IRWM project 
implementation will be transferred or shared between members of the RWMG and 
other interested parties throughout the IRWM region, including local, State, and federal 
agencies. The data saved in the DMS will be distributed to the stakeholders. Efforts will 
be made to keep compatibility with the State databases including SWAMP, WDL, 
GAMA program, CEIC, and the CERES.   

RWMG and public workshops will serve as the primary venue for information sharing. 
Other settings where information can be shared include quarterly project progress 
meetings, monthly agency coordination meetings, e-mail subscription lists, and 
monthly e-mail newsletters. These forums will serve to continue to facilitate the 
ongoing data sharing between stakeholders as well as the expansion of the existing 
Water Agency data warehousing activities.  
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