
 
 
 

 

        March 1, 2018 
 
Sonoma County Water Agency 
Groundwater Management Program 
Attn. Mr. Jay Jasperse 
404 Aviation Boulevard 
Santa Rosa, CA 95403 
Email: Jay.Jasperse@scwa.ca.gov 

 

 
Dear Mr. Jasperse: 
 
Notice of Applicability (NOA) for Water Quality Order 2012-0010-DWQ, Aquifer Storage and 
Recovery Pilot Test, Sonoma County Water Agency, Sonoma County 
 
The Sonoma County Water Agency (SCWA) filed a Notice of Intent (NOI) to perform an Aquifer 
Storage and Recovery (ASR) pilot test on December 22, 2017, pursuant to the State Water 
Resources Control Board’s (State Water Board) Water Quality Order 2012-0010 General Waste 
Discharge Requirements for Aquifer Storage and Recovery Projects that Inject Drinking Water 
into Groundwater1 (General Order). The General Order is a conditional waiver of waste 
discharge requirements to use aquifer storage for sustainable management of groundwater 
resources.  
 
Water Board staff has reviewed SCWA’s technical report (Aquifer Storage and Recovery Pilot 
Test at Sonoma Test Well #6A Technical Report) dated December 21, 2017, submitted with the 
NOI, describing the design, methods, and procedures for implementing the proposed pilot test. 
We find that the proposed ASR pilot test as documented in the technical report meets the 
eligibility requirements and qualifies for coverage under the General Order. This letter serves as 
SCWA’s NOA and provides the Water Board’s concurrence that the General Order is applicable 
to SCWA’s ASR pilot test, as described below. 
 
Background 
The proposed location for the ASR pilot test is within the northern area of the City of Sonoma, 
north of the Veterans Memorial Hall at 150 First Street West. The pilot test will be conducted 
with treated drinking water sourced from SCWA’s Russian River Riverbank Filtration Facility for 
recharge, storage, and recovery through a confined aquifer zone underlying the City of 
Sonoma’s service area. Results from this pilot test will provide specific hydrogeologic and water 
quality data to evaluate and verify the viability of ASR in this location. 

 
1 See State Water Board Webpage: 
https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2012/wqo2012_0010_wit
h%20signed%20mrp.pdf 
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Declining groundwater levels and increased vulnerability of surface water in recent years have 
brought about uncertainty in future regional water supplies and strengthened an interest in 
aquifer recharge for communities that rely on both groundwater and surface water resources. In 
2013, a Feasibility Study2 for a regional groundwater banking program was conducted by 
SCWA and other local partners, including the City of Sonoma, to investigate the viability of 
conjunctive surface water and groundwater management measures to meet local needs. The 
Feasibility Study indicated that a groundwater banking program would provide enhanced 
reliability of the regional water supply during droughts, natural hazard events, and periods of 
peak water demands, by storing surplus water sourced from the Russian River during wet 
weather conditions to be subsequently reused as needed. Additional potential benefits include 
improved habitat conditions in local creeks and, in case of overdraft of the groundwater basin, a 
way to reduce demands on native groundwater pumping required under the 2014 Sustainable 
Groundwater Management Act (SGMA). 
 
ASR Source Water Quality 
While the source water exhibits some comparatively favorable characteristics (e.g., lower 
concentrations of TDS and heavy metals), it has slightly higher hardness and alkalinity. Also, 
the source water contains low levels of disinfection byproducts not present in the native 
groundwater. All source water constituents of concern meet water quality objectives and 
drinking water standards. Table 1 compares the Russian River source water quality to the 
constituents of concern, and demonstrates that the source water meets water quality objectives 
and drinking water standards cited in the General Order (Findings 24 – 28). 

Table 1. Constituents of Concern Comparison 

Constituent  
of Concern 

Source of 
Concern 

Russian River 
WQ Value MCL 

Water Quality 
Objective3 

Cl2 Residual Findings 24 - 25 1.5 mg/L 4.0 mg/L NA 
TTHMs Findings 25 - 26 16 ug/L 80 ug/L 100 ug/L 
HAA 5 Findings 25 - 26 4 ug/L 60 ug/L NA 
Arsenic Finding 28 ND ug/L 10 ug/L 50 ug/L 

Iron Finding 28 ND ug/L 300 ug/L 300 ug/L 

Manganese Finding 28 ND ug/L 300 ug/L 50 ug/L 

Nitrate as NO3 Finding 28 1.8 mg/L 45 mg/L 45 mg/L 
Selenium Finding 28 ND ug/L 50 ug/L 50 ug/L 

Sulfur Finding 28 NA NA NA 
Notes: 
Cl2 – Chlorine (disinfectant) 
TTHMs – Total Trihalomethanes 
HAA 5 – Haloacetic Acids 
ND – Not Detected 
MCL – Maximum Contaminant Limit 

 
2 GEI Consultants, Inc., Pueblo Water Resources, Inc., and Parker Groundwater. 2013. Santa Rosa 
Plain/Sonoma Valley Groundwater Banking Program Feasibility Study, prepare for Sonoma County Water 
Agency. June 2013. 
3 Values based on Water Quality Objectives for Municipal Supply as specified in the Water Quality Control 
Plan for the San Francisco Bay Basin (Basin Plan) 
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The 2013 feasibility study evaluated several existing wells for suitability to perform pilot-scale 
ASR testing, including City Well #6, by using groundwater and source water quality data in a 
geochemical model to assess the predicted interaction between native groundwater and treated 
source water. Groundwater in the project area is in direct hydraulic connection with the aquifer 
system within the Sonoma Volcanics formation, which is comprised of thick sequences of 
extrusive lava beds (flows), ash, and unwelded tuffs. The target aquifer storage zone is within 
the intermediate aquifer system at depths of approximately 100 to 215 feet below ground 
surface (bgs), which has hydrogeologic properties similar to high porosity, high permeability, 
alluvial sediments. 
 
Supporting Studies and Modeling 
Detailed analyses of physical and hydraulic constraints associated with City Well #6 were 
documented and discussed in the NOI Technical Report for use in estimating the area of 
influence of potential impacts. The maximum hydraulic effects were calculated for a 21-day 
recharge period using the Theis Non-Equilibrium Equation to estimate the range of water-level 
draw-up within nearby aquifer wells. Results from the hydrologic influence evaluation are 
summarized below: 

• Impacts at the nearest well (City Well #8) could range from approximate 1 to 8 feet of 
draw-up depending on transmissivity. 

• Less than 5 feet of draw-up may be observed with the most conservative estimates at a 
distance of 2,000 feet from the proposed ASR recharge and recovery well, Test Well 
#6A (TW-6A) located 60 feet away from City Well #6.    

• Water levels within the aquifer system are anticipated to remain approximately 20 feet or 
more below the ground surface immediately adjacent to TW-6A. 

• The parameters for injection and pumping will be calibrated during the Injection Step 
Test for TW-6A.  

 
Quantitative geochemical modeling was performed as an additional line of evidence, to evaluate 
any undesirable impacts from the interaction of recharge waters and native groundwater. This 
assessment was conducted by using the key water parameters in an equilibrium model using 
open source geochemical modeling software. The study noted the following findings from the 
results of the modeling: 

• Potential minor build-up of siliceous scaling in and around the well screens during the 
early stage of ASR operations. 

• Biogenically assisted ferruginous precipitation and associated ferruginous biofouling may 
be expected during later stages of recharge/storage remote from the recharge well. 

• Leaching issues from the aquifer matrix were inferred to be unlikely because of the 
known pH and redox conditions. 

• Groundwater conditions will be monitored throughout the pilot test and these issues 
could be eliminated by adjusting the pH of recharge water. 

 
ASR Pilot Test Description 

ASR pilot testing will use Test Well TW-6A to perform the recharge, storage, and recovery for 
three full cycles. The structure of the proposed pilot demonstration program is designed with 
numerous incremental steps to provide multiple check-points in the event that geochemical or 
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hydraulic parameters deviate significantly from the predicted responses. Table 2 summarizes 
the schedule for the ASR cycles. 

Table 2. Summary of ASR Cycles 

Cycle No. 1 (17 days) Cycle No. 2 (53 days) Cycle No. 3 (62 days) 
Injection Period: 6 days Injection Period: 19 days Injection Period: 19 days 
Injection Rate: < 100 gpm Injection Rate: < 100 gpm Injection Rate: < 100 gpm 
Injection Volume: 0.90 Mgal 
(2.8 acre-feet) 

Injection Volume: 2.7 Mgal 
(8.3 acre-feet) 

Injection Volume: 2.7 Mgal 
(8.3 acre-feet) 

Injected Water Radius: 52 
feet 

Injected Water Radius: 93 
feet 

Injected Water Radius: 93 
feet 

Storage Period: 7 days Storage Period: 21 days Storage Period: 30 days 
Recovery Period: 4 days Recovery Period: 13 Recovery Period: 13 days 
Recovery Rate: < 150 gpm Recovery Rate: < 150 gpm Recovery Rate: < 150 gpm 
Notes: 
gpm – gallons per minute 
Mgal – millions of gallons 
Primary Test Objectives: 
• Monitor injection 

hydraulics 
• Monitor Water Quality: 

Ion Exchange reactions 
 

Primary Test Objectives: 
• Reconfirm injection 

hydraulics 
• Monitor well 

plugging/backflushing 
rates 

• Monitor Ion Exchange & 
Redox reaction 
mechanisms 

• Monitor recovery 
efficiency 

• Evaluate water quality 
changes during storage 

 

Primary Test Objectives: 
• Monitor longer term well 

performance trends for 
injection. 

• Monitor injected water 
quality stability and 
equalization in the 
aquifer. 

• Monitor THM and HAA 
degradation. 

• Quantify aquifer 
mixing/dispersion 
parameters. 

• Determine economic 
factors of pumping, 
injection, recovery 
efficiency, backflush 
percentage. 

• Monitor recovered water 
‘post extraction’ for re-
chlorination and 
THM/HAA reformation. 

 
Prior to initiating the three cycles, a pre-test will be performed with less than 1 day of recharge. 
This will be followed by three repeated steps of operations and monitoring, each of larger 
volume and/or longer duration than the preceding step, so that if adverse conditions are 
encountered the program can be revisited and adjusted or terminated, if needed. The proposed 
monitoring program includes a total of 7 water samples from City Well #6 and 15 total water 
samples from TW-6A for laboratory analysis at various stages of each cycle. Weekly field 
measurements of the general physical properties will be taken throughout the pilot test. A more 
detailed schedule of the monitoring frequency and constituents can be found in Appendix A.  
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Recharge will occur in 5- to 21-day cycles with subsequent storage and recovery phases. The 
total volume of injected water is expected to be less than 6.3 million gallons 
(i.e., 19.4 acre-feet). Water collected during the recovery phase will be discharged to an 
ephemeral drainage ditch located immediately north of City Well #6 under the City of Sonoma’s 
existing National Pollutant Discharge Elimination System (NPDES) permit. The drainage system 
discharges into Fryer Creek over 4,800 feet south-southwest of the site location. Time estimates 
and injection volumes are subject to change pending final flow rates of recharge and recovery. 
 
Eligibility 

The proposed ASR pilot test is consistent with the requirements set forth in Attachment C of the 
General Order and meets the following eligibility requirements, excluding the exemption from 
Item 5: 

1. Injected water will be treated and delivered to each injection well consistent with the 
requirements of a California Department of Public Health domestic water supply permit. 

2. The existing City Well #6 and Test Well TW-6A used for the ASR pilot test were 
constructed in compliance with California Well Standards. All ASR-related wells to be 
installed in the future will also comply with these standards. 

3. Injected water for ASR pilot testing will be of a quality that will ensure compliance with 
the General Order. 

4. The ASR pilot test is not restricted by local ordinance, prohibition, or other law or 
regulation. 

5. An environmental impact evaluation has been performed pursuant to the California 
Environmental Quality Act (CEQA) and is consistent with the requirements of the 
General Order.4 

 
General Information and Requirements 

This NOA authorizes implementation of the proposed ASR pilot test under the General Order for 
the wells cited in the December 2017 NOI documentation and discussed in this NOA. In 
accordance with Prohibition B.4 of the General Order, operation of a pilot test shall not extend 
beyond 24 months from the date this NOA is issued. SCWA shall comply with the Prohibitions, 
Requirements, Groundwater and Surface Water Limitations, and Provisions of the General 
Order. SCWA is encouraged to become familiar with the contents of the entire General Order. 
All ASR functions must be operated in accordance with the requirements contained in the 
General Order and with the NOI and supporting documentation. 
 
In order to obtain coverage for a long-term ASR program, SCWA shall submit a technical 
addendum describing the results of the pilot test and a NOI for coverage under the General 
Order. The technical addendum shall confirm that the long-term ASR program is eligible for 
coverage under the General Order and include an environmental impact evaluation pursuant to 
CEQA regulations. 

 
4 The General Order allows that a pilot test may be exempt from provisions of CEQA under CEQA 
Guidelines Section 15306, which exempts basic data collection that does not result in a serious or major 
disturbance to an environmental resource. On September 13, 2017, SCWA filed a Notice of Exemption 
for the pilot study. 
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Please review this NOA carefully to ensure that it completely and accurately reflects the 
proposed discharge. SCWA maintains exclusive control over the discharge and is subject to the 
terms and conditions of the General Order. As such, SCWA is primarily responsible for 
compliance with the General Order. If SCWA violates the terms or conditions of the General 
Order, this Water Board may take enforcement action, including assessment of administrative 
civil liability as authorized by provisions of the California Water Code. 
 
The required fee specified in the annual billing statement from the State Water Board shall be 
paid until this NOA is officially terminated. You must notify this office in writing if the discharge 
regulated under this NOA ceases so that coverage under the General Order can be terminated 
and to avoid unnecessary billing. 
 
Document Submittals 
All monitoring reports and other correspondence should be converted to searchable Portable 
Document Format (PDF) and submitted electronically. Any changes to your permitted 
operations as described in this NOA should be brought to our attention as soon as practical. If 
you have any questions about this NOA or the General Order, please contact David Tanouye of 
my staff at (510) 622-2360 or at David.Tanouye@waterboards.ca.gov.  
 
        Sincerely, 
 
 
 
 
 
 
 
        Bruce H. Wolfe 
        Executive Officer 
 
 
Attachment: APPENDIX A – Proposed Monitoring Program 
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