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The four types of recycled water are categories based on treatment levels for nonpotable reuse 
applications. They are:

• Non-disinfected secondary recycled water (or undisinfected secondary): Oxidized but not 
disinfected, suitable for very limited uses like certain agricultural irrigation where no human 
contact occurs.

• Disinfected secondary recycled water (often specified as disinfected secondary-2.2 or similar 
variants): Oxidized and disinfected to a basic level, allowing uses such as some food crop 
irrigation (with restrictions) and landscape irrigation without public access.

• Disinfected secondary-2.2 recycled water: A specific subset of disinfected secondary with 
stricter total coliform limits (median ≤2.2 per 100 mL), enabling broader restricted uses.

• Disinfected tertiary recycled water: Oxidized, coagulated (or filtered), and disinfected to a high 
level, allowing unrestricted use including irrigation of food crops eaten raw, parks, playgrounds, 
and other high-contact areas.

California Code of Regulations, Title 22



This involves spreading recycled water on land for percolation through the soil-aquifer system (SAT) to 
recharge groundwater basins used for drinking water.
• Advanced Treatment Processes: Minimum treatment includes filtered wastewater and disinfected tertiary 

recycled water (e.g., coagulation, filtration, and disinfection to reduce coliforms). Full advanced treatment 
(e.g., reverse osmosis [RO] and advanced oxidation [AOx]) may be required for the entire flow if SAT alone 
cannot meet standards.

• Pathogen Log Reduction Requirements: At least 12-log reduction for enteric viruses, 10-log for Giardia 
cysts, and 10-log for Cryptosporidium oocysts, achieved via at least 3 separate processes (each ≥1-log, 
max 6-log per process). 

• Chemical Control Measures: Total organic carbon (TOC) limited to ≤0.5 mg/L (20-week running average, 
adjusted for recycled water contribution [RWC]). Total nitrogen ≤10 mg/L (weekly average). Priority 
pollutants, disinfection byproducts (DBPs), and chemicals with notification levels (NLs) must meet drinking 
water standards (MCLs). Source control program required to minimize contaminants.

• Monitoring and Reporting Requirements: Weekly TOC and nitrogen; quarterly inorganics, organics, 
radionuclides, DBPs; annual secondary contaminants. Monitoring wells (≥2 downgradient) track retention 
(minimum 2-month response time via tracer studies). Annual reporting on compliance, violations, trends, 
and RWC (initial max ≤0.20). Exceedances trigger suspension and corrective actions.

• Operator Qualifications: Licensed engineers validate processes; operators must meet general recycled 
water handling certifications (e.g., T3–T5 levels under Title 23 CCR).

Artificial Recharge via Surface Application (Title 22, Article 5.1)



This involves direct injection of recycled water into groundwater aquifers, bypassing surface spreading.
• Advanced Treatment Processes: Full advanced treatment required for the entire flow: RO (≥99% NaCl 

rejection, permeate TOC ≤0.25 mg/L in ≥95% of initial samples) followed by oxidation (≥0.5-log reduction 
of 1,4-dioxane or 9 indicator compounds). At least 3 processes total.

• Pathogen Log Reduction Requirements: Same as surface application: 12-log virus, 10-log Giardia, 10-log 
Cryptosporidium. Underground retention provides 1-log virus credit per month (minimum 2-month 
response time via tracer studies).

• Chemical Control Measures: RO and oxidation ensure chemical reduction (e.g., permeate TOC limits). 
Total nitrogen ≤10 mg/L. Same MCL/NL compliance for priority pollutants, DBPs, etc. Source control and 
aquifer baseline sampling (4 samples per aquifer) required.

• Monitoring and Reporting Requirements: Weekly nitrogen; quarterly/annual chemicals as above; monthly 
effluent for MCL/NL contaminants (reducible after 12 months compliance). Monitoring wells with 
controlled construction zones based on retention times. Annual reporting includes hydrogeologic 
assessments.

• Operator Qualifications: Same as surface application, with emphasis on advanced treatment system 
operation.

Artificial Recharge via Subsurface Application (Title 22, Article 5.2)



This involves adding recycled water to a surface reservoir upstream of a drinking water treatment plant.
• Advanced Treatment Processes: Full advanced treatment: RO (≥99% NaCl rejection) and oxidation (≥0.5-

log 1,4-dioxane reduction). Continuous surrogate monitoring with alarms.
• Pathogen Log Reduction Requirements: 8–9-log virus, 7–9-log Giardia, 8–9-log Cryptosporidium (higher if 

public water system [PWS] lacks certain treatments). At least 2–3 processes (each ≥1-log, max 6-log per 
process).

• Chemical Control Measures: RO permeate TOC ≤0.25 mg/L (first 20 weeks). MCL/NL compliance for 
chemicals; source control program.

• Monitoring and Reporting Requirements: Monthly reservoir monitoring (TOC, nitrogen, E. coli, temperature, 
etc.); quarterly/annual chemicals. Reservoir retention ≥180 days (or ≥60 days with extra log reductions, 
demonstrated via tracers/models). Baseline reservoir data (2–5 years). Annual reporting; joint plan with 
PWS.

• Operator Qualifications: Similar to GRRPs, plus training in joint operation plan.

Indirect Potable Reuse via Surface Water Augmentation 
(Reservoir Augmentation - Title 22, Article 5.3)



DPR introduces recycled water directly into a raw water supply (raw water augmentation) or finished drinking 
water system (finished water augmentation), without an environmental buffer.
• Advanced Treatment Processes: Full advanced treatment with RO and AOx, plus additional redundancies 

(e.g., multiple barriers for chemicals and pathogens). Must include at least 4 separate processes for 
pathogens.

• Pathogen Log Reduction Requirements: Significantly higher than IPR: 20-log for viruses, 14-log for Giardia, 
and 15-log for Cryptosporidium (to account for no buffer). Validated through challenge tests and 
surrogates.

• Chemical Control Measures: Enhanced reduction via RO/AOx (e.g., ≥0.5-log for indicator compounds like 
1,4-dioxane). Compliance with all MCLs, NLs, and additional controls for unregulated chemicals. Robust 
source control program.

• Monitoring and Reporting Requirements: Continuous online monitoring with alarms/shutdowns for critical 
processes. Weekly/quarterly for chemicals/pathogens; real-time surrogates. Annual reporting on 
compliance, trends, and incidents. Requires a "Direct Potable Reuse Responsible Agency" (DiPRRA, 
typically the PWS) for oversight, plus a signed joint plan among agencies. Enables State Board inspections 
at any time.

• Operator Qualifications: Higher standards: Operators must hold advanced certifications (e.g., A5 level for 
advanced water treatment), with specific training for DPR systems.

Direct Potable Reuse 
(Title 22,  CCR Sections 64669.00-64669.130, Effective October 1, 2024)



Ocean Water

State Water 
Project 

(Untreated)

Non-Potable 
Groundwater

Stormwater

Drinking Water 
(Treated)

Title 22 
Recycled Water

Full Reverse 
Osmosis 

Recycled Water

Ocean 
Desalination



Based on the chemical, biological, and microbial constituents in various 
water sources, rank the following water types from the most to the 

fewest chemical constituents, including bacteria and viruses

Ocean Water State Water 
Project 

(Untreated)

Non-Potable 
Groundwater

Stormwater

Drinking Water 
(Treated)

Title 22 
Recycled Water

Full Reverse 
Osmosis 

Recycled Water

Ocean 
Desalination



Ocean Water

State Water 
Project 

(Untreated)

Non-Potable 
Groundwater

Based on the chemical, biological, and microbial constituents 
in various water sources, provide a ranking from most to 

fewest constituents, including bacteria and viruses 
(Ocean Water = 100 and Ocean Desalination = 1)

Stormwater

Drinking Water
(Treated)

Title 22 
Recycled Water

Full Reverse 
Osmosis 

Recycled Water

Ocean 
Desalination

Ocean Water (Seawater)

• Constituent variety: Highest; contains dozens of major and 
trace inorganic ions (chloride, sodium, sulfate, magnesium, 
calcium, potassium, bromide, boron, strontium, fluoride, and 
many more), organic matter, dissolved gases, nutrients, and a 
diverse array of bacteria and viruses.

• Microbial content: Large populations of bacteria and viruses, 
essential to marine ecology.

• Total dissolved solids: About 34,000–37,000mg/L.
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Stormwater (Rain Water)

• Constituent variety: Fewer dissolved ions than ground or 
surface water, usually dominated by sodium, calcium, 
magnesium, chloride, sulfate, nitrate; organics are usually low, 
but local atmospheric pollution can increase chemical 
complexity. Often contains dust, pollen, and microorganisms 
washed out of the air.

• Microbial content: Variable; can include airborne bacteria and 
viruses, especially after first flush.
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Untreated California State Water Project Water (Surface Water) 

• Constituent variety: Contains major ions, organic matter, 
pesticides, herbicides, industrial and agricultural pollutants, 
naturally occurring minerals, and typically moderate-to-high 
levels of microorganisms including pathogens. Intermediate 
between ocean (inorganics) and untreated groundwater (lower 
organics).

• Microbial content: Often high; includes bacteria, viruses, and 
protozoa.

• Notes: Water quality varies seasonally and geographically.
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Ocean Water
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• Constituent variety: Contains major ions (sodium, calcium, 
magnesium, bicarbonate, sulfate, chloride), trace metals (iron, 
manganese, arsenic), organics, and, if not well-confined, 
microbes and sometimes industrial/agricultural pollutants.

• Microbial content: Lower than surface water but still present, 
especially near points of contamination.
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Ocean Water
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Title 22 Recycled Water (Microfiltration + Partial RO) 

• Constituent variety: Major ions and organic compounds are 
further reduced compared to drinking water, but some remain; 
microfiltration removes suspended solids and most bacteria, 
partial reverse osmosis (RO) reduces ions and dissolved 
organics but does not eliminate all.

• Microbial content: Very low, but can be higher than potable (full 
advanced purified) water if only partial RO and standard 
disinfection are used.
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Ocean Water

Based on the chemical, biological, and microbial constituents 
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• Constituent variety: Extensive but regulated and greatly reduced 
compared to raw surface/groundwater; contains residual 
disinfectants, some trace organics (from disinfection 
byproducts), and trace inorganics. Pathogens should be 
eliminated.

• Microbial content: Minimal, must meet strict standards for 
pathogens and indicator organisms.
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Ocean Water

Based on the chemical, biological, and microbial constituents 
in various water sources, provide a ranking from most to 

fewest constituents, including bacteria and viruses 
(Ocean Water = 100 and Ocean Desalination = 1)

Stormwater

Ocean 
Desalination

Recycled Water Using Full Reverse Osmosis and Advanced 
Oxidation (Title 22, Article 5.2)

• Constituent variety: Among the lowest; advanced treatment 
(microfiltration, full RO, advanced oxidation, and aggressive 
monitoring) removes nearly all dissolved inorganics, organics, 
and effectively all bacteria and viruses. Target total organic 
carbon (TOC) is ≤0.5mg/L.

• Microbial content: Essentially eliminated (meets or exceeds 
drinking water standards).
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Ocean Water

Based on the chemical, biological, and microbial constituents 
in various water sources, provide a ranking from most to 

fewest constituents, including bacteria and viruses 
(Ocean Water = 100 and Ocean Desalination = 1)

Stormwater

Ocean Desalination Facility Product Water

• Constituent variety: Comparable to advanced RO-treated 
recycled water. Full RO removes nearly all dissolved salts and 
most dissolved organics; final polished with additional 
disinfection, resulting in extremely low levels of residual 
chemicals or microbes.

• Microbial content: Negligible, due to intensive post-treatment 
disinfection.
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Aquifer Storage and Recovery (ASR) Project

Project Information

• Drilling, construction, development, and 
testing of 3 injection wells

• Well Size: 1,000 ft (depth)

       30-inch borehole (diameter)

• Duration: 220 days (January - September)









DRAFT

ASR WELLS

YVWD 48







Site Layout - Existing MF/UV Building



Site Layout - AWP Building







Wochholz Regional Water Recycling Facility 
Solar PV: 3,763 kW

Battery Energy Storage System: 1,795 kW / 7,181 kWh
Natural Gas Generator: 1,750 kW











The Judgment and the Rules and Regulations direct the 
Watermaster to pursue and obtain the highest practicable quality 

of replenishment water available.  The Calimesa Crystal Vault 
Project directly advances this objective by delivering ultra-pure 

water representing one of the highest-quality supplemental 
sources ever used within the Beaumont Basin.  Additionally, the 

Calimesa Crystal Vault relies on established mechanisms already 
in use within the basin, including existing water storage accounts 

and the “put-and-take” recovery of injected volumes, both of 
which are explicitly contemplated and supported under the 

Judgment’s storage and accounting framework.



The Yucaipa Valley Water District respectfully requests that the 
Beaumont Basin Watermaster:

1. Receive and file this report;

2. Adopt by minute order the acknowledgement of the Project’s 
consistency with the Amended Judgment, its demonstrable 
basin-wide benefits - including improved groundwater quality 
and enhanced drought resilience - and the absence of any 
adverse impacts.  
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