
 

 

data about groundwater wells themselves (number of wells, location of wells, types of wells, and 
volume of groundwater pumping occurring). As two key areas of information necessary for 
informed decision making, detailed timelines need to be implemented on how these data gaps 
will be closed, funding will be obtained to close those data gaps, and necessary steps to be 
completed. Necessary data should be obtained and collected within the first 5 years of 
implementation so that the Ukiah Basin is on solid footing for preventing future undesirable 
results. Climate change will be exasperating the potential for undesirable impacts and having this 
solid data foundation in the beginning will reduce that potential.  
 
Data gaps can be closed via the implementation of new local governance policies that can be 
imposed by the GSA and/or by agreement of GSA members. Some new governance policies 
would be the creation of metering, monitoring and reporting requirements for all new 
groundwater wells. To provide public assurance in health and safety of aquifer, this data should 
also be made publicly available.  
 
It is also recommend the GSA continue efforts to identify and engage beneficial users 
representing disadvantaged communities and the environment and to incorporate the interests of 
these users into the calculation and update of sustainable management criteria. In order to ensure 
best available information about impacts to beneficial users reliant on shallow groundwater, we 
recommend the GSA improve local information about the location and condition of both active 
and abandoned groundwater wells. Local investigations would improve accuracy regarding well 
location, condition and water quality. We are also concerned that because well abandonment data 
is largely unavailable, there is potential for migration of surface contaminants to groundwater 
from improperly closed wells. We recommend the GSA coordinate with other local agencies to 
identify inactive and abandoned wells to ensure that they have been properly retired.  

F. Definitions & Need for Clarity 
 
There needs to be a section or appendix that defines how terms are being used within this GSP 
specifically. This will not only help with consistency in use of terms, but it will also help the lay 
person understand what is being said throughout this GSP.  
 
There are frequent discussions and references to both surface waters and groundwaters. 
However, many of these discussions lack clarity on which type of water is actually being 
referenced at that particular section. This tends to create confusion when reading sections about 
the surface-groundwater interface which is a key component of this GSP and requires clarity. For 
instance, there are references to a losing river (a term of art) that then go on to say that 
groundwaters are feeding the river which is the opposite of a losing river. The subject of 
streamflow depletion in summer months and whether the river is percolating to re-fill pumped 
groundwater is of critical importance so the terms used must be clarified. 
 
Another way to improve clarity is to have figures and tables set in text or at least closer to their 
in text references. Right now they are typically grouped a page or two away from the in text 
reference or sometimes even before the in text section referencing them. 
 

G. Other 



 

 

 
The Public Trust Doctrine imposes a related but distinct obligation to consider how groundwater 
management affects public trust resources, including navigable surface waters and fisheries. 
Groundwater hydrologically connected to navigable surface waters or surface waters supporting 
fisheries, and surface waters tributary to navigable surface waters or surface waters supporting 
fisheries, are also subject to the Public Trust Doctrine to the extent that groundwater extractions or 
diversions affect or may affect public trust uses (Environmental Law Foundation v. State Water 
Resources Control Board (2018), 26 Cal. App. 5th 844; National Audubon Society v. Superior Court 
(1983), 33 Cal. 3d 419).  
 
Accordingly, groundwater plans should consider potential impacts to and appropriate protections for 
interconnected surface waters and their tributaries, and interconnected surface waters that support 
fisheries, including the level of groundwater contribution to those waters. 
 
In the context of SGMA statutes and regulations, and Public Trust Doctrine considerations, GSA 
groundwater planning must carefully consider and protect environmental beneficial uses and 
users of groundwater including fish and wildlife and their habitats: groundwater dependent 
ecosystems and interconnected surface waters. Public Trust resources have not been given due 
consideration throughout this GSP and analysis must be done to fully do so. 
 
Lastly, there must be due consideration for impacts and interests of those that are not part of the 
GSA itself so that no communities or beneficial uses are omitted. From mutual water companies, 
individual rural home-owners with wells, and local NGOs additional interests must be given the 
same consideration as agricultural interests within the Basin. Part of this needed analysis is the 
identification of different land uses in relation to well locations and map overlays that identify 
different community types. The GSP should also be cognizant of the fact that a groundwater 
basin does not necessarily follow the lines of a community sitting above it. As such, 
communities that may be impacted by this GSP are potentially being excluded.   

 
II. Conclusion 

 
We appreciate the opportunity to provide comment and welcome any questions that you may 
have. 
 
Sincerely, 

 
 
 
 

 
Jaime Neary      Don McEnhill 
Staff Attorney      Executive Director 
Russian Riverkeeper     Russian Riverkeeper 
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September 24, 2021  
 
 
Amber Fisette, GSA Administrator 
Ukiah Valley Groundwater Sustainability Agency 
340 Lake Mendocino Dr. 
Ukiah, CA 95482 
 
SUBJECT: Sonoma Water staff review of the Ukiah Valley Basin Groundwater Sustainability Plan 

Public Review Draft 
 
Dear Ms. Fisette, 
 
The Sonoma County Water Agency (Sonoma Water) is a Special District created in 1949 by the California 
Legislature whose authorities include wholesale water supply, flood risk management & sanitation services. 
Sonoma Water is a wholesale water supplier to nine cities and water districts that serve more than 600,000 
residents in portions of Sonoma and Marin counties. Sonoma Water manages and operates the Russian River 
water supply system conjunctively with the Army Corps of Engineers. 
 
The California Department of Water Resources (DWR) has designated the Ukiah Valley basin as “medium” 
priority for groundwater management, necessitating the development of a Groundwater Sustainability Plan 
(GSP) by January 2022, as required under California’s Sustainable Groundwater Management Act of 2014 
(SGMA).  A draft Ukiah Valley basin GSP was released for public comment by the Santa Rosa Plain 
Groundwater Sustainability Agency (GSA) in August, 2021. 
 
Groundwater in the Ukiah Valley basin is hydraulically linked to surface water in the Russian River and its 
tributaries within the basin. Groundwater pumping in the Ukiah Valley basin has the potential to lower local 
groundwater levels and alter the natural groundwater/surface-water exchange in the basin, either by 
reducing the volume of groundwater discharge to surface water or by increasing the volume of groundwater 
recharge from surface water to groundwater. Sonoma Water is concerned that groundwater extraction in 
the Ukiah Valley basin could adversely impact surface water flows in the Russian River, and has provided 
comments to assist the GSA in adequately addressing those impacts. The following memo describes those 
comments generally. 
 
Chapter 2: Plan Area and Basin Setting 
In accordance with GSP Regulations Section 354.18, SGMA requires that the GSP to provide a water budget, 
which is comprehensive accounting of all water inflows and outflows from the interacting systems in the 
GSA basin; i.e., the land system, the surface water system, and the groundwater system. The GSP 
Regulations also require water budgets for three different timeframes, representing, historical conditions, 
current conditions, and projected decisions. An accurate and comprehensive water budget is a critical tool 
for understanding historical conditions in the basin, evaluating groundwater sustainability, and guiding 
future projects and management actions.   



 
Amber Fisette, GSA Administrator 
Ukiah Valley Groundwater Sustainability Agency 
September 24, 2021 
Page 2 of 3 

 

As is typical for many GSPs, water budgets in the Ukiah Valley basin are estimated with model simulations. 
Section 2.2.3 provides a summary of the water budget information for the basin and references more 
detailed information on the water budget and model documentation in Appendix 2-D, and data gaps and 
model uncertainties in Appendix 2-E. However, Appendices 2-D and 2-E are not provided along with the rest 
of the public review draft of the Ukiah Valley basin GSP.  
 
Sonoma Water staff have provided specific comments outlining (1) inconsistencies between water budget 
components described in the text and those shown in figures and (2) questions related to current and future 
water budget projections, specifically regarding groundwater/surface-water interactions. Lacking additional 
documentation, it is currently not possible to assess the accuracy or completeness of the water budgets. We 
recommend that the GSA provide a comprehensive description of the water budget components as outlined 
in the CA Dept. of Water Resources Handbook for Water Budget Development (2020) and Water Budget Best 
Management Practice (2016), either within the GSP main text or in appendices so that these components can 
be accurately evaluated and reviewed by the public. 
 
Chapter 3: Sustainable Management Criteria 
To develop sustainable management criteria (SMCs) for the six sustainability indicators outlined in SGMA, 
the Ukiah Valley GSA convened a Technical Advisory Committee which has met regularly during 2020 and 
2021. Sonoma Water participated in these meetings, and provided comments to help guide the selection of 
SMCs. During these meetings, Sonoma Water has advocated for SMCs for depletion of interconnected 
surface water (ISW) by groundwater pumping that are as protective as those selected for the Petaluma 
Valley, Santa Rosa Plain, and Sonoma Valley basins and subbasins, where Sonoma Water has led the 
development of GSPs.  
 
For these three basins, the minimum threshold (MT) is set as the equivalent dry-season groundwater-level, 
representing the average of the three years (2014–2016) during which the most surface water depletion due 
to groundwater pumping was estimated during 2004–2018. The goal of the MT is to maintain estimated rates 
and volume of streamflow depletion below historical levels, using groundwater-level measurements as a 
proxy. 
 
The Ukiah Valley basin GSP outlines an approach that also uses groundwater levels as a proxy to set 
sustainable management criteria for depletion of interconnected surface water during the first five years of 
plan implementation. For the Ukiah Valley basin GSP, the depletion of ISW MT is set “the lowest historical 
groundwater depth to water plus 10% of its value or 10 ft (3 m), whichever is less” (Ch. 3, lines 1822–1824). 
The 10% or 10 ft is presented as a “buffer” to account for uncertainties in biannual groundwater level 
measurements.  
 
This methodology would set MT values below historical minimum groundwater levels. This equates to 
depletion of ISW by pumping that is greater than has been observed during the historical record and is not 
sufficiently protective of beneficial users of surface water. We advocate for more protective MT values that 
are as protective as those selected for the Sonoma County GSA basins, e.g., the equivalent dry-season 
groundwater-level, representing the average of the three years (2014–2016) during which the most depletion 
of ISW was estimated during the historical record. In this way, the MT value equates to less depletion than 
occurred during the single year with the most depletion, and is thus more protective of beneficial users of 



 
Amber Fisette, GSA Administrator 
Ukiah Valley Groundwater Sustainability Agency 
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surface water. 
 
While we recognize that accounting uncertainties related to biannual groundwater level measurement may 
justify a small buffer to represent the actual minimum groundwater level, the choice of 10% or 10ft is 
provided without any quantitative analysis to justify those buffer values. Based on a preliminary evaluation 
of continuous, multi-year groundwater level data and surface water depletion RMPs in Sonoma Valley GSA 
area, a buffer of 2.5–5% would adequately account for this uncertainty while still being sufficiently 
protective. We encourage the GSA to select more protective buffers that are quantitatively defined. 
 
If you have any questions or concerns regarding this letter, please contact Don Seymour at 707-547-1925 
(Donald.Seymour@scwa.ca.gov) 
 
Sincerely, 
 
 
 
Don Seymour, P.E. 
Principal Water Agency Engineer 
Engineering Resource & Planning 
 
c:  Laura Foglia, Larry Walker Associates (lauraf@lwa.com) 
 Aaron Cuthbertson, CA Dept. of Water Resources (Aaron.Cuthbertson@water.ca.gov) 
 Dominic Gutierrez, CA Dept. of Water Resources (Dominic.Gutierrez@water.ca.gov) 
 
 
References 
California Department of Water Resources. 2020. Handbook for Water Budget Development. Available 
athttps://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater- Management/Data-and-
Tools/Files/Water-Budget-Handbook.pdf 
 
California Department of Water Resources. 2016. Water Budget Best Management Practice. Available at  
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater- Management/Sustainable-
Groundwater-Management/Best-Management-Practices-and- Guidance-Documents/Files/BMP-4-Water-
Budget_ay_19.pdf 
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Review Form  
Ukiah Valley Basin Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) is under development for the 
Ukiah Valley Groundwater Basin (UVBGSP). Ukiah Valley Basin Groundwater Sustainability 
Agency (UVBGSA) welcomes feedback on draft sections of the GSP by the broad interests and 
perspectives of the public.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members can be challenging. As an 
alternative to tracked changes editing, please consider using this reviewer form with the 
following instructions: 

− Use the form below to provide comments. Feel free to expand the form as needed.  

− For suggested text changes, please copy and paste the text you wish to change and place your 
suggested edits in track changes or strikethrough features in this document. What is 
important is that technical staff can see both the original draft text and your distinct 
suggestions.   

− Note the line number—from the PDF version of the draft GSP section—where your 
comment, question or suggested text edit begins.  

− Examples of how to provide feedback are listed in the review form below. Feel free to delete 
these examples with your submission, and only include your feedback.  

 
Please email comments directly to Amber Fisette (fisettea@mendocinocounty.org), with a Cc to 
Technical Consulting Team Lead Laura Foglia (lauraf@lwa.com). Please use the following file 
nomenclature in saving your review document: 

UVBGSP_Public Review_[Your name]_date 
 
Please send your comments no later than September 24, 2021.  
 
Thanks for contributing to the draft GSP for the Ukiah Valley Groundwater Basin. 
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Reviewer name: 
Submission date:  
GSP sections reviewed: GSP Public Draft 
 
Line number Suggested revision (please delete example text below once you submit) 
Entire Doc. All figs and tables should be placed immediately following the paragraph where 

they are 1st cited so reader doesn’t have to hunt for them. 
Entire Doc. Regarding figs like hydrographs, label max and min values on y-axes. For 

hydrographs use consistent y-axis ranges and increments for easier comparison. 
Entire Doc. Additional comments and editorial suggestions are provided in the document to 

help improve clarity and readability, to be used at the authors’ discretion. 
875 General comment regarding the HCM: Please provide a summary of all sources 

and sinks included the HCM. These should be consistent with the quantitative 
estimates of sources and sinks provided in the water budget.  

875 General comment regarding the HCM: Groundwater flowpaths and barriers to 
groundwater flow are not discussed. 

925 Horizontal boundary conditions are not discussed. Please describe the assumed 
horizontal boundary conditions; i.e., whether they are no-flow, fixed flow, fixed 
head, etc. This affects water level contours. 

1180 No offset of formations at Maacama fault? 
1193 There are missing mapped faults in A-A’ and C-C’. 
1313 Storage coefficient(s) not presented or discussed. 
1367 Table 12: 

• Check general formatting of this table. E.g., spacing spelling, superscript, 
etc. 

• Farrar misspelled 
• “Recent Alluvium” should be Recent quaternary alluvium? 
• Terrace deposit thicknesses greater than 2,000ft seems unlikely 

1523 Fig. 23: Contouring does not make physical sense (see below). Contours may be 
improved by using model output, rather than contouring/interpolating sparse 
observed GWLs 

• Contours are not intersecting boundaries at right angles 
• Explain why flow in Ukiah Valley is to SW, apparently into a previously-

described no-flow boundary. 
• Label RR and use heavier line for RR. RR should probably be gaining, do 

contours indicate this? 
• Contours intersecting tribs do not indicate whether gaining or losing. 

1542 Please include discussion of vertical groundwater flow. 
1597 Please include a brief discussion of the Potter Valley Project and Lake 

Mendocino operations. 
1679 Add lack of monitoring wells in south end of basin 
1695 Appendix 2E missing 
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1934 Appendix 2F incomplete. 
2055 How were constituents of concern identified? 
2202 The explanation of the approach used to identify ISW is lengthy and unclear. 

Please revise with a more concise description that focuses on the final ISW 
determination, rather than the intermediate steps.  

Figs 57-60 It appears that Figs. 57-59 show much of the main stem Russian River as 
disconnected, which is confusing because lines 2282-2284 state that this reach 
was reclassified as connected. Please either (1) modify the figures 57-59 to reflect 
the Russian River ISW determination or (2) remove figures 57-59 since they 
seem to reflect intermediate steps used to develop Figure 60, which appears to be 
the ‘final’ map of ISW. 

2516 Appendices 2D and 2E are missing 
Table 29 Description of water budget components are inconsistent with those provided in 

subsequent Table 31-34 and Figures 74-78. Please revise both the table and the 
figures so that there is consistency between each. 

Table 31-34 Because it is not accurately described in Table 29, it is unclear what the term 
“Outflow from Russian River” describes. The volumes shown in Table 31, i.e., 
4072 AF/year for a wet year (~5.6 cfs/year) are far too small to describe actual 
surface water outflows from the Russian River. Please clarify what each of these 
terms are in Table 29. 

Fig. 74-77 Provide descriptions for each of these terms in Table 29 
Fig. 75  
2578 Who/how were dry, wet, etc. years identified? For historical period as well as 

projected climates. 
2577 Inconsistent simulation horizons presented for historic and current water budgets 

as well as projected water budgets. E.g., inconsistent between text and fig 
captions. 

2544 Appendix 2D missing, so can’t review. However, please generally describe the 
model in the body of the chapter. E.g., simulation horizon, temporal 
discretization, horizontal and vertical discretization, boundary conditions, etc. 
Also explain how it was calibrated. 

2607 What does “…water that flows out of the Basin through the Russian River stream 
channel” mean? Is it hyporheic flow? GSFLOW doesn’t simulate hyporheic flow, 
so how is this simulated? 

2617 Provide a reference for IDC and explain how it works. In addition, explain why 
the GSFLOW Ag package wasn’t used. 

2690 Add additional water budget figs for the projected climate scenarios not only the 
baseline. 

2690 Describe how reservoir operations for Lake Mendocino were incorporated into 
the Future Baseline and Climate Change scenarios 

Table 34, 
2733-2736 

Large changes in “Stream Loss to Groundwater” and (to a lesser extent) “Stream 
Gain from Groundwater” are shown for the Future Baseline and Climate Change 
2030 and 2070 scenarios relative to other water budget components. It is unclear 
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what mechanism is driving these changes. Please provide a more thorough 
discussion of the mechanisms driving these changes. 
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Review Form  
Ukiah Valley Basin Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) is under development for the 
Ukiah Valley Groundwater Basin (UVBGSP). Ukiah Valley Basin Groundwater Sustainability 
Agency (UVBGSA) welcomes feedback on draft sections of the GSP by the broad interests and 
perspectives of the public.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members can be challenging. As an 
alternative to tracked changes editing, please consider using this reviewer form with the 
following instructions: 

− Use the form below to provide comments. Feel free to expand the form as needed.  

− For suggested text changes, please copy and paste the text you wish to change and place your 
suggested edits in track changes or strikethrough features in this document. What is 
important is that technical staff can see both the original draft text and your distinct 
suggestions.   

− Note the line number—from the PDF version of the draft GSP section—where your 
comment, question or suggested text edit begins.  

− Examples of how to provide feedback are listed in the review form below. Feel free to delete 
these examples with your submission, and only include your feedback.  

 
Please email comments directly to Amber Fisette (fisettea@mendocinocounty.org), with a Cc to 
Technical Consulting Team Lead Laura Foglia (lauraf@lwa.com). Please use the following file 
nomenclature in saving your review document: 

UVBGSP_Public Review_[Your name]_date 
 
Please send your comments no later than September 24, 2021.  
 
Thanks for contributing to the draft GSP for the Ukiah Valley Groundwater Basin. 
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Reviewer name: 
Submission date:  
GSP sections reviewed: GSP Public Draft 
 
Line number Suggested revision (please delete example text below once you submit) 
Fig. 1  Please add the well ID to each of these wells. Additionally, all figures of the 

monitoring network should be similarly labeled in other figures. 
685-687  While we recognize that accounting uncertainties related to biannual groundwater 

level measurement may justify a small buffer to represent the actual minimum 
groundwater level, the choice of 10% or 10ft is provided without any quantitative 
analysis to justify those buffer values. Based on a preliminary evaluation of 
continuous, multi-year groundwater level data and surface water depletion RMPs 
in Sonoma Valley GSA area, a buffer of 2.5% or 5% would adequately account 
for this uncertainty while still being sufficiently protective. We encourage the 
GSA to select more protective buffers. At minimum, the "well-specific margin" 
should by identified and justified for each RMP in the text. 

Fig. 2  Please add the well ID to each of these wells. Additionally, all figures of the 
monitoring network should be similarly labeled in other figures. 

Table 3  Please identify the amount of additional buffer (i.e., percentage between 1–10% 
or additional ft) used for each well, along with attendant justification for each of 
these choices in the text. 

Fig. 9  Please add the monitoring well IDs to the map 
Table 7  Are the triggers Spring WLs? Please clarify. 
Table 7 The MT, Triggers, and MO values for depletion of interconnected surface water 

for 391918N1232003W001 is inconsistent with those for groundwater levels for 
the same well. Lines 1820-1822 state that “… groundwater elevations will be 
used as a proxy, and the MT defined for chronic lowering of groundwater 
elevation in Aquifer I will be used as the MT for the depletion of ISW.” If this is 
the case, then the SMCs should be consistent for both sustainability indicators. 
 

Table 7  Please provide the approximate streambed elevation adjacent to each RMP 
location in the table. This way the MT, Trigger, and MO values can be assessed 
relative to the streambed elevation, and the gaining/losing conditions in the river 
can be evaluated at each RMP location 

1715-1720  It is unclear what the term “lowering” refers to in the significant and 
unreasonable statement. Additionally, there is no mention of adverse impacts on 
beneficial users of surface water in the sentence containing the term "significant 
and unreasonable." We propose the following modification to the significant and 
unreasonable statement to reflect the need to avoid adverse impacts to beneficial 
users of surface water:  
 
“Depletion of surface water due to groundwater extraction is considered 
significant and unreasonable when such depletion exceeds historical depletion or 
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adversely impacts the viability of groundwater dependent ecosystems (GDEs) or 
other beneficial users of surface water, including maintenance of in-stream 
flows.” 

1819-1824 The first sentence in this section states that “… groundwater elevations will be 
used as a proxy, and the MT defined for chronic lowering of groundwater 
elevation in Aquifer I will be used as the MT for the depletion of ISW.” The 
methodology for groundwater level MTs states that “[w]herever possible, the MT 
is set as the average of the three lowest (Fall season) historical measurements on 
record for depth to groundwater taken during drought periods.” (lines 684-685). 
However, lines 1822-1824 state that the depletion of ISW MT is “the lowest 
historical groundwater depth to water …” 
 
We advocate for more the more protective methodology that uses the average of 
the three lowest groundwater elevations. Please clarify. 

1824-1829 While we recognize that accounting uncertainties related to biannual groundwater 
level measurement may justify a small buffer to represent the actual minimum 
groundwater level, the choice of 10% or 10ft is provided without any quantitative 
analysis to justify those buffer values. Based on a preliminary evaluation of 
continuous, multi-year groundwater level data and surface water depletion RMPs 
in Sonoma Valley GSA area, a buffer of 2.5–5% would adequately account for 
this uncertainty while still being sufficiently protective. We encourage the GSA 
to select more protective buffers that are quantitatively defined. 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



Ukiah Valley Groundwater Basin 
Groundwater Sustainable Agency 

  
 

 4 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



Ukiah Valley Groundwater Basin 
Groundwater Sustainable Agency 

  
 

 5 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



Ukiah Valley Groundwater Basin 
Groundwater Sustainable Agency 

  
 

 6 

  
  
  
  
  

 



Ukiah Valley Groundwater Basin 
Groundwater Sustainable Agency 

  
 

 1 

Review Form  
Ukiah Valley Basin Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) is under development for the 
Ukiah Valley Groundwater Basin (UVBGSP). Ukiah Valley Basin Groundwater Sustainability 
Agency (UVBGSA) welcomes feedback on draft sections of the GSP by the broad interests and 
perspectives of the public.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members can be challenging. As an 
alternative to tracked changes editing, please consider using this reviewer form with the 
following instructions: 

− Use the form below to provide comments. Feel free to expand the form as needed.  

− For suggested text changes, please copy and paste the text you wish to change and place your 
suggested edits in track changes or strikethrough features in this document. What is 
important is that technical staff can see both the original draft text and your distinct 
suggestions.   

− Note the line number—from the PDF version of the draft GSP section—where your 
comment, question or suggested text edit begins.  

− Examples of how to provide feedback are listed in the review form below. Feel free to delete 
these examples with your submission, and only include your feedback.  

 
Please email comments directly to Amber Fisette (fisettea@mendocinocounty.org), with a Cc to 
Technical Consulting Team Lead Laura Foglia (lauraf@lwa.com). Please use the following file 
nomenclature in saving your review document: 

UVBGSP_Public Review_[Your name]_date 
 
Please send your comments no later than September 24, 2021.  
 
Thanks for contributing to the draft GSP for the Ukiah Valley Groundwater Basin. 
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Reviewer name: 
Submission date:  
GSP sections reviewed: GSP Public Draft 
 
Line number Suggested revision (please delete example text below once you submit) 
554 Appendix 2E not available to review. 
Entire Doc. Additional comments and editorial suggestions are provided in the document to 

help improve clarity and readability, to be used at the authors’ discretion. 
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Response Matrix 
 
 
 
 

 



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

City of Ukiah COU-001 C GE
Executive 
Summary

5 List of Acronyms should include MO and MT Addressed.

City of Ukiah COU-002 C ED
Executive 
Summary

10 196 Should read 120,000-acre feet not 12,000 Addressed.

City of Ukiah COU-003 C PA
Executive 
Summary

11 224-229

This paragraph states that there is a groundwater depression “located 
around the City of Ukiah” that is the “most significant feature in the UVB” and 
“likely the greatest source of groundwater discharge in the basin”. The City is 
aware of that data supporting this statement this may be erroneous.  The City 
recommends reviewing the revised contour map and removing this 
paragraph.

Addressed.

City of Ukiah COU-004 C PA
Executive 
Summary

17 295 “Little” should be removed as no subsidence has been observed. Addressed.

City of Ukiah COU-005 C PA
Executive 
Summary

17 312-323
This section should acknowledge ESA-listed anadromous fisheries with the 
GSA

Addressed.

City of Ukiah COU-006 C PA
Executive 
Summary

21 349-353

This section should acknowledge the significant recharge contributions of the 
City of Ukiah’s and Calpella’s WWTPs. Data is available in Characterization 
of the Ukiah Valley Groundwater Basin, Final Report, Prepared for: City of 
Ukiah Maritza Flores Marquez, M.S., EIT, Samuel Sandoval Solis, Ph.D., 
and, Romina Díaz Gómez, Ph.D. Postdoctoral Researcher, CONICET June 
2017 Pg 78.

Please refer to Appendix 2D and MCR #5: Water budget

City of Ukiah COU-007 B WB
Executive 
Summary

22 Table 2 Water Budget should include recharge contributions noted above. Please see MCR #5: Water Budget

City of Ukiah COU-008 C PA 2 16 226 The City no longer contracts with RRFC. Addressed.
City of Ukiah COU-009 C PA 2 16 269 The City has a pre-1914 right, not pre-1949. Addressed.
City of Ukiah COU-010 C PA 2 16 273 The City no longer contracts with RRFC. Addressed.

City of Ukiah COU-011 C PA 2 32 654

This section should acknowledge the significant recharge contributions of the 
City of Ukiah’s and Calpella’s WWTPs. Data is available in Characterization 
of the Ukiah Valley Groundwater Basin, Final Report, Prepared for: City of 
Ukiah Maritza Flores Marquez, M.S., EIT, Samuel Sandoval Solis, Ph.D., 
and, Romina Díaz Gómez, Ph.D. Postdoctoral Researcher, CONICET June 
2017 Pg 78.

Addressed. Please refer to Appendix 2D and MCR #5: 
Water budget for the information that is added with 
regards to this comment.

City of Ukiah COU-012 C PA 2 32 658

The hydrology of the percolation ponds have been studied extensively and do 
not “flow to the river”.  See Fate and Transport if Wastewater Treatment 
Plant Discharge Percolation Ponds, City of Ukiah, California, Balance 
Hydraulics, Inc. May 2010. 

Noted and sentence was revised no to imply any 
judgment on the flow of percolating water.

City of Ukiah COU-013 C PA 2 32 665-666
The cited 2010 UWMP is dated.  Please referring to City of Ukiah Final 2020 
UWMP  for current information. 

2010 UWMP was used at the time of analysis. Inclusion 
of the 2020 will be done in the 5-year reevaluation.

City of Ukiah COU-014 C PA 2 96
1550-
1551

Restates inaccurate information related to groundwater elevations near the 
City as a result of pumping.

Addressed.

City of Ukiah COU-015 C PA 2 97
1590-
1593

Restates inaccurate information related to groundwater elevations near the 
City as a result of pumping.

Addressed.

City of Ukiah COU-016 C PA 2 115
1846-
1847

Restates inaccurate information related to groundwater elevations near the 
City as a result of pumping.

Noted. The text here does not indicate depression due to 
pumping. It is pointing out observed inconsistencies in 
groundwater level measurements in nearby wells that 
may be due to production.

City of Ukiah COU-017 C PA 2 120 Figure 39
Based on conversation with LWA staff this figure has been revised and 
should be replaced.

Contours were revised as available data allowed for 
improvements and corrections.

City of Ukiah COU-018 C PA 2 121 Figure 40
Based on conversation with LWA staff this figure has been revised and 
should be replaced.

Contours were revised as available data allowed for 
improvements and corrections.

City of Ukiah COU-019 C PA 2 129 1929
The City, as part of its NPDES permit has monitored Groundwater WQ in the 
valley at a number of sites and has not observed any trends to support this 
statement.

Noted. The text is outlining the possibility of irrigation 
impacting salts and nutrients conditions and does 
acknowledge that those concentrations are below 
regulatory limits basin-wide, except for Boron.



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

City of Ukiah COU-020 C ED 2 140-145 Figure legend color scale do not match figures icons. Addressed.

City of Ukiah COU-021 C ED 2 150
Figure depicts “measurements” outside range of accuracy and uses scales 
that artificially exaggerate observations.

Addressed.

City of Ukiah COU-022 C GE 2 165 Distribution, density, and range described is inaccurate.

CDFW BIOS public dataset was used to map 
endangered species. We acknowledge that there can be 
inaccuracies. These inaccuracies may be corrected 
through more local information and data collection.

City of Ukiah COU-023 C GE 2 172 Distribution, density, and range described is inaccurate.

CDFW BIOS public dataset was used to map 
endangered species. We acknowledge that there can be 
inaccuracies. These inaccuracies may be corrected 
through more local information and data collection.

City of Ukiah COU-024 C ED 3 32 882 “not a problem” should be restated to not observed. Addressed.

City of Ukiah COU-025 C ED 3 53
Figure depicts “measurements” outside range of accuracy and uses scales 
that artificially exaggerate observations.

Addressed.

City of Ukiah COU-026 C PM 4 4 13-21
Section should note that currently neither actions or projects are needed to 
achieve sustainability as there are no indicators suggesting overdraft.

Addressed.

City of Ukiah COU-027 C GE 4 8 115
The cited 2015 UWMP is dated.  Please referring to City of Ukiah Final 2020 
UWMP  for current information.

Noted. During the GSP development, UWMP 2010 was 
made available and its information was used. 2020 
UWMP will be used to update the plan in the 5-year 
review.

City of Ukiah COU-028 C GE 4 9 Table 2 The correct name for the City’s reuse project is the Recycled Water Project. Addressed.

Russian 
Riverkeeper

RRK-001 C IS

It is during these dry periods when users are faced with curtailments and 
other surface water shortages, that individuals, communities, local 
governments, and agriculture all turn to groundwater pumping as a 
replacement water source. This turn to groundwater pumping then increases 
the rates of depletion in the aquifer and in many areas, also causes further 
depletion of our local surface waters in the Russian River and its tributaries. 
As dry periods extend, groundwater pumping will continue with fewer and 
fewer opportunities for natural recharge to help replenish those losses. This 
results in harm to a multitude of beneficial uses like COLD habitat for our 
endangered salmon species and REC by further reducing depleted surface 
flows. The Russian River alternates between a losing and gaining river 
throughout the year and surface water species are heavily reliant on those 
gaining periods, especially in dry periods, to provide necessary cold water 
flows to the river. As groundwater pumping increases to accommodate for 
surface water losses, the Russian River will lose these key “gaining periods” 
that are vital to extending the health of our endangered species and the 
impacts could be disastrous.
In turn, this means that as groundwater pumping increases and the aquifer 
reduces, the Russian River will likely become a “losing river” more often than 
not. With even less surface waters available for capture, the GSPs plan to 
capture surface waters to recharge the aquifers becomes even more limited. 
Beyond what the river recharges naturally through these “losing periods,” 
excess surface waters available for recharge will be more limited. Though 
impacts may appear negligible to date, there does appear to be a downward 
trend and that trend is only growing to grow as our region continues to come 
to terms with living in a drier and hotter climate.

Noted.



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

Russian 
Riverkeeper

RRK-002 B CC

The Ukiah Basin will not be the exception to these impacts and the GSP 
must adequately consider all of the impacts of climate change so that the 
groundwater basin is sustainable 20 and 50 years out. As of right now there 
is insufficient evidence, support, and consideration for the impacts of climate 
change on the Ukiah Valley Groundwater Basin.

Please see MCR #4: Climate Change

Russian 
Riverkeeper

RRK-003 A PM

The GSP currently puts a very heavy emphasis on surface water supply 
augmentation as opposed to demand reduction. There is also very little 
discussion of groundwater, groundwater use, and groundwater supply itself 
as part of the proposed mitigation projects.
While true one of the most promising approaches to increase supply is to 
expand groundwater recharge, climate change is likely to significantly reduce 
that ability compared to what might have been thought possible even five or 
ten years ago when SGMA was first being put together.

Please see MCR #9: Projects and Management Actions

Russian 
Riverkeeper

RRK-004 A PM

When it comes to recharge, all water users will be competing for any 
floodwaters and rain that can be feasibly captured—likely a much smaller 
volume than what is expected in these plans. Then depending on what that 
volume turns out to be, there are also going to be physical constraints in what 
can actually be captured for recharge. Between existing storage limits and 
then transport constraints between those storage areas to the ideal recharge 
locations, there are some significant and costly hurdles that must be 
overcome. For example, it is likely that substantial regional investments in 
conveyance and greater efforts to coordinate the management of surface 
and groundwater storage infrastructure will be required in order to expand 
their combined impact. By time these infrastructural pieces are in place to 
facilitate recharge efforts, available surface waters and precipitation will have 
likely reduced even further away from the historical averages relied on in this 
GSP. In order for the GSP to rely on recharge and supply augmentation 
to such a great extent, the factors and obstacles noted above must be 
given more consideration and details provided on how those factors 
will be achieved. There must also be a showing that these substantial 
projects will be completed on a timeline that ensures sustainability 
within the Basin and in compliance with SGMA. (emphasis added)

Please see MCRs #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation. 
Supply augmentation PMA section was also updated to 
discuss the requirements and possible difficulties of its 
implementation.

Russian 
Riverkeeper

RRK-005 B CC

In addition to the above constraints to achieving groundwater recharge, 
climate change is also going to increase the amount of tension among other 
water users within the Basin with each competing to capture any high flow 
events for their own storage and use. This is going to further constrain the 
water volume available for recharge and supply augmentation, and needs to 
be included in any analysis that is done. Future impacts of climate change 
are likely to throw off projections within this GSP and will negatively impact 
the GSPs ability to achieve sustainability.

Please see MCR #4: Climate Change and the response 
to comment #32.
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Russian 
Riverkeeper

RRK-006 A PM

Due to the increasing issues surrounding future supply replenishment, it is 
vital that demand reductions be fully considered and given a higher priority 
throughout this GSP.

Demand reduction methods that need to be considered include the feasibility 
of land fallowing, increased urban conservation, pumping restrictions through 
local government policies, fees for groundwater pumping, and irrigation 
reductions. The timeline for implementing such measures may not need to 
be immediate, but the GSP needs to properly allocate time and funding to 
determine the feasibility and beneficial impacts of demand reduction in order 
for the Ukiah Basin to actually obtain long-term sustainability. Without 
demand reduction and knowledge of how groundwater is used, the Ukiah 
Basin will not obtain long-term sustainability. Analysis of demand 
management must occur within this initial five year period so that later 
decisions are well-informed.

Please see MCR #9: Projects and Management Actions

Russian 
Riverkeeper

RRK-007 B MN

To date, groundwater pumping has been allowed to continue unimpeded 
such that the GSA does not know how many groundwater wells are active 
within the Basin, nor how much water is pumped, how that amount changes 
across the seasons, or where all the wells are even located. Without any of 
this data it is impossible for the GSP to tackle the demand side of things and 
it is a necessary and vital component to achieving lasting sustainability. 
Monitoring and reporting data to obtain this key information must be given 
priority—in both time and funding.

Please see MCRs #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation.

Russian 
Riverkeeper

RRK-008 A GD

Pumping from these aquifer-stream complexes can adversely affect juvenile 
salmon and steelhead habitat by lowering groundwater levels and interrupting 
the natural flow between the aquifer and stream, which degrades water 
quality and diminishes streamflow. Groundwater extraction has the potential 
and may be compromising endangered salmon instream habitat, and must 
be given more attention in the form of specific details on addressing data 
gaps, timeline on obtaining necessary data, and funding allocated to closing 
this data gap.

Please see MCRs #7: Depletion of Interconnected 
Surface Waters;  #9: Projects and Management Actions; 
and #10: Data Gaps and GSP Implementation.

Russian 
Riverkeeper

RRK-009 A IS

The GSP currently states that additional studies are needed to confirm past 
modeling on the surface-groundwater interchange, but then also appears to 
rely on that interchange for justifying the water budget and recharge 
assumptions. It cannot be both ways if the GSP wants to rely on this 
interchange for things that benefit certain stakeholder interests, but then say 
more information is needed when it does not benefit those same 
stakeholders.

Please see MCRs #7: Depletion of Interconnected 
Surface Waters; and #10: Data Gaps and GSP 
Implementation for discussion on how data gaps and 
uncertainty was considered in setting sustainable 
management criteria for the depletion of interconnected 
surface water bodies and how the GSA is proposing to 
fill the needed data gaps. Data gaps and uncertainties in 
the water budget and the UVIHM overall are extensively 
discussed in Appendix 2D. GSA has provided water 
budget components that could be estimated based on 
measured data and discussed uncertainties, data gaps, 
and recommended actions for the UVIHM. The GSA 
considered and will continue to appropriately consider 
model uncertainties and data gaps as equally important 
factors in all aspects of its decision making, including 
water budget and setting sustainable management 

 criteria.  
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Russian 
Riverkeeper

RRK-010 A IS

The GSP must give further detail in how this interchange is going to be 
impacted by climate change and present a timeline for closing any existing 
data gaps. Funding for collecting this information must be made a priority and 
a detailed timeline should be provided.

Please see MCRs #4: Climate Change; #7: Depletion of 
Interconnected Surface Waters;  #9: Projects and 
Management Actions; and #10: Data Gaps and GSP 
Implementation.

Russian 
Riverkeeper

RRK-011 A PM

Details also need to be provided on mitigation measures and what conditions 
will trigger those measures, especially during dry periods with severely 
reduced precipitation—for instance pumping restrictions and moratoriums on 
new groundwater wells near interconnected surface waters when certain 
thresholds are exceeded in extended dry periods.

Please see MCR #9: Projects and Management Actions

Russian 
Riverkeeper

RRK-012 B WR
There also needs to be analysis and consideration for how groundwater 
pumping may impact water rights in light of this surface groundwater 
interchange.

    Alteration of water rights is outside the scope of 
SGMA. The GSA is mandated to focus on prevention 
and mitigation of potential future unreasonable depletion 
of ISWs due to groundwater pumping and will consider 
impacts on beneficial users, including but not limited to 
surface water users, in its analysis and decision-making. 
This was done during GSP development and will include 

 all aspects of GSP implementation including PMAs.  

Russian 
Riverkeeper

RRK-013 C MN

RRK-012; CCR 23 
§ 354.32, CCR 23 § 
354.34(b)(2), 
354.38(b)

Specifically, SGMA regulations identify the need for an adequate monitoring 
network to help characterize the surface and groundwater interface 
throughout the Basin, and allow for evaluation of changes over times. [CCR 
23 § 354.32]. The regulations specifically require that “The monitoring 
network objectives shall be implemented to ... Monitor impacts to the 
beneficial uses or users of groundwater” [CCR 23 § 354.34(b)(2)]. Moreover, 
the regulations require GSPs to identify data gaps where the network “does 
not contain a sufficient number of monitoring sites, does not monitor sites at 
a sufficient frequency, or utilizes monitoring sites that are unreliable, 
including those that do not satisfy minimum standards of the monitoring 
network adopted by the Agency” [CCR 23 § 354.38(b)]. This monitoring 
network will also be key to determining what sustainable yields truly are, as it 
is currently possible to have overly inflated yield determinations which will 
only harm the Basin going forward. 

Please see MCRs #8: Design and Implementation of 
Monitoring Networks; #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation.

Russian 
Riverkeeper

RRK-014 B IS
RRK-013; CWC § 
10735.2.(a)(5)(B)(ii)

Lastly, by the time of the 5-year update, the GSP should demonstrate 
whether “groundwater extractions result in significant depletions of 
interconnected surface waters” (CWC § 10735.2.(a)(5)(B)(ii)). To define 
significant depletions, beneficial users of surface water should be identified 
and considered in development of and reporting on sustainable management 
criteria.

Please see MCR #7: Depletion of Interconnected 
Surface Waters

Russian 
Riverkeeper

RRK-015 B DG

There do not appear to be any clear plans for obtaining funding for PMPs, 
addressing data gaps, or ensuring that no undesirable results present. No 
timeline for applying for grants or initiating fees; no details on amounts or 
priority allocation for funds. Without funding and identification of priority 
projects to which detailed timelines can be applied, the GSP is without legs to 
stand on in regards to obtaining long term sustainability.

Please see MCRs #8: Design and Implementation of 
Monitoring Networks; and #10: Data Gaps and GSP 
Implementation.
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Russian 
Riverkeeper

RRK-016 A DG

There are frequent references in the GSP to data gaps, but there does not 
appear to be a clear path to closing those data gaps—especially in regards to 
the surface-groundwater interchange and data about groundwater wells 
themselves (number of wells, location of wells, types of wells, and volume of 
groundwater pumping occurring). As two key areas of information necessary 
for informed decision making, detailed timelines need to be implemented on 
how these data gaps will be closed, funding will be obtained to close those 
data gaps, and necessary steps to be completed. Necessary data should be 
obtained and collected within the first 5 years of implementation so that the 
Ukiah Basin is on solid footing for preventing future undesirable results. 
Climate change will be exasperating the potential for undesirable impacts 
and having this solid data foundation in the beginning will reduce that 
potential.

Please see MCRs #8: Design and Implementation of 
Monitoring Networks; #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation.

Russian 
Riverkeeper

RRK-017 A DG

Data gaps can be closed via the implementation of new local governance 
policies that can be imposed by the GSA and/or by agreement of GSA 
members. Some new governance policies would be the creation of metering, 
monitoring and reporting requirements for all new groundwater wells. To 
provide public assurance in health and safety of aquifer, this data should also 
be made publicly available.

Please see MCRs #8: Design and Implementation of 
Monitoring Networks; and #10: Data Gaps and GSP 
Implementation.

Russian 
Riverkeeper

RRK-018 C BE

It is also recommend the GSA continue efforts to identify and engage 
beneficial users representing disadvantaged communities and the 
environment and to incorporate the interests of these users into the 
calculation and update of sustainable management criteria.

Please see MCR #1: Communication and Engagement 
Plan

Russian 
Riverkeeper

RRK-019 B DG

In order to ensure best available information about impacts to beneficial 
users reliant on shallow groundwater, we recommend the GSA improve local 
information about the location and condition of both active and abandoned 
groundwater wells. Local investigations would improve accuracy regarding 
well location, condition and water quality. We are also concerned that 
because well abandonment data is largely unavailable, there is potential for 
migration of surface contaminants to groundwater from improperly closed 
wells. We recommend the GSA coordinate with other local agencies to 
identify inactive and abandoned wells to ensure that they have been properly 
retired.

Please see MCR #9: Projects and Management Actions

Russian 
Riverkeeper

RRK-020 C GE

There needs to be a section or appendix that defines how terms are being 
used within this GSP specifically. This will not only help with consistency in 
use of terms, but it will also help the lay person understand what is being said 
throughout this GSP.
Another way to improve clarity is to have figures and tables set in text or at 
least closer to their in text references. Right now they are typically grouped a 
page or two away from the in text reference or sometimes even before the in 
text section referencing them.

A glossary will be added to the final GSP. Terms are 
defined at their first use in every chapter.

Russian 
Riverkeeper

RRK-021 B GE

There are frequent discussions and references to both surface waters and 
groundwaters. However, many of these discussions lack clarity on which type 
of water is actually being referenced at that particular section. This tends to 
create confusion when reading sections about the surface-groundwater 
interface which is a key component of this GSP and requires clarity. For 
instance, there are references to a losing river (a term of art) that then go on 
to say that groundwaters are feeding the river which is the opposite of a 
losing river. The subject of streamflow depletion in summer months and 
whether the river is percolating to re-fill pumped groundwater is of critical 
importance so the terms used must be clarified.

Text was revised to provide more clarity
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Russian 
Riverkeeper

RRK-022 C BR

The Public Trust Doctrine imposes a related but distinct obligation to 
consider how groundwater management affects public trust resources, 
including navigable surface waters and fisheries. Groundwater hydrologically 
connected to navigable surface waters or surface waters supporting 
fisheries, and surface waters tributary to navigable surface waters or surface 
waters supporting fisheries, are also subject to the Public Trust Doctrine to 
the extent that groundwater extractions or diversions affect or may affect 
public trust uses (Environmental Law Foundation v. State Water Resources 
Control Board  (2018), 26 Cal. App. 5th 844; National Audubon Society v. 
Superior Court  (1983), 33 Cal. 3d 419).
Accordingly, groundwater plans should consider potential impacts to and 
appropriate protections for interconnected surface waters and their 
tributaries, and interconnected surface waters that support fisheries, 
including the level of groundwater contribution to those waters.

The GSA operates under SGMA and its associated 
regulations.  SGMA clearly outlines a staged process to 
full compliance with the sustainability criteria by 2042. A 
clear plan and adaptive management were proposed to 
prevent undesirable results to beneficial users of surface 
water caused by depletion of ISWs due to pumping. 
Please see MCR#7.

Russian 
Riverkeeper

RRK-023 C BR

In the context of SGMA statutes and regulations, and Public Trust Doctrine 
considerations, GSA groundwater planning must carefully consider and 
protect environmental beneficial uses and users of groundwater including fish 
and wildlife and their habitats: groundwater dependent ecosystems and 
interconnected surface waters. Public Trust resources have not been given 
due consideration throughout this GSP and analysis must be done to fully do 
so.

The GSA operates under SGMA and its associated 
regulations.  SGMA clearly outlines a staged process to 
full compliance with the sustainability criteria by 2042. A 
clear plan and adaptive management were proposed to 
prevent undesirable results to beneficial users of surface 
water caused by depletion of ISWs due to pumping. 
Please see MCR#7.

Russian 
Riverkeeper

RRK-024 A BE

Lastly, there must be due consideration for impacts and interests of those 
that are not part of the GSA itself so that no communities or beneficial uses 
are omitted. From mutual water companies, individual rural home-owners 
with wells, and local NGOs additional interests must be given the same 
consideration as agricultural interests within the Basin. Part of this needed 
analysis is the identification of different land uses in relation to well locations 
and map overlays that identify different community types. The GSP should 
also be cognizant of the fact that a groundwater basin does not necessarily 
follow the lines of a community sitting above it. As such, communities that 
may be impacted by this GSP are potentially being excluded.

Please see MCR #1: Communication and Engagement 
Plan

Mendocino County 
Farm Bureau

MCFB-001 C ED 5 94
Is water use sector mean groundwater use type such as municipal, 
residential, agricultural, etc?

Discussed with the commenter. Clarity provided.

Mendocino County 
Farm Bureau

MCFB-002 C AL 5 95
What is considered “general location” of a well? If the data is being 
aggregated by use sector, is the “volume” of extraction affiliated with the 
“general location "such as a map quadrant? 

Discussed with the commenter. Clarity provided.

Mendocino County 
Farm Bureau

MCFB-003 C BC 5 101
Total water use by water source type. Is this proposing to summarize a total 
surface water diversion quantity within the basin? This is duplicative with the 
existing SWRCB water rights reporting process.  

Addressed.

Mendocino County 
Farm Bureau

MCFB-004 C PO 5 265-266

this sentence speaks to a communication process. Section 5.1.3.1 discusses 
various entities the GSA will continue to coordinate with. Is the 
communication process from line 265 intended to represent coordination with 
overlying landowners in relation to groundwater resources?  If not, perhaps 
an additional bullet point can be added under line 264 to discuss coordination 
with property owners affiliated with groundwater use. 

Addressed.
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Mendocino County 
Farm Bureau

MCFB-005 C PM 5 299-300
Point of clarity. Is there a limit on fee assessment increases related to SGMA 
GSP implementation by a GSA if the GSA is holding a sizeable general 
reserve?

Discussed with the commenter.

Mendocino County 
Farm Bureau

MCFB-006 C PM 4 18-21
If a GSA management action leads to a change in water use timing, quantity, 
etc. for an agricultural operation there will most likely be a capital investment 
(or loss) made to react to the management action and/or related project. 

Addressed.

Mendocino County 
Farm Bureau

MCFB-007 C PM 4 85-87

Related to the comment on line 18-21, there could be significant costs 
related to compliance with the GSP for farmers and ranchers depending on 
various unknown variables at this time. Fallowing productive land or not using 
an existing well is not a choice that will be made lightly. If actions like these 
are suggested, there are multiple factors that the GSA will need to consider, 
including a way to reimburse for these losses. 

Noted.

Mendocino County 
Farm Bureau

MCFB-008 C AL 4
Figure 1, 
Box 4

How did the scenario of curtailing ag pumping come to fruition?  Wouldn’t 
more appropriate scenarios look at overall reduced pumping for all beneficial 
uses?

Box 4 explains how to build extreme scenarios to assess 
and build understanding of how PMAs can generally 
impact Basin conditions. It is not intended to define a 
PMA. Ag curtailment is not defined as a PMA in this 
chapter.

Mendocino County 
Farm Bureau

MCFB-009 C BC 4
Table 2, 
P. 3

What are the current water sources for the Mendocino College and Ukiah 
High projects? It is helpful to know where the current water source is coming 
from to understand the related water reduction from the projects in Table 2. 

Discussed and addressed with commenter. PMA will 
help add flexibility and resiliency to the water supply.

Mendocino County 
Farm Bureau

MCFB-010 C PM 4 146
I don’t believe there are any DWR or Bureau of Rec. projects in the basin. Is 
this reference needed? 

Addressed.

Mendocino County 
Farm Bureau

MCFB-011 B WR 4 211-213
Are there numbers associated with the portion of water rights holders that 
don’t have reliable wells? Is this under natural conditions of curtailment action 
by the SWRCB in low water years? 

This is a general PMA and is not necessarily related to 
drought or natural conditions. The intent primarily is to 
provide redundancy and flexibility in the water supply. No 
specific numbers are yet determined. But such numbers 
will be provided when the GSA implements the Well 
Inventory PMA. This comment was discussed through 

 discussion with the commenter, as well.  

Mendocino County 
Farm Bureau

MCFB-012 C PM 4 258

Understanding that site location for Flood-Mar projects is part of the process, 
it is a good reminder that during wet years, there is an existing flood plain 
along the main stem Russian that is mostly in agricultural use for just that 
reason. There are management issues with existing conditions to work to 
minimize damage to vineyards, orchards or properties from flooding.  Flood-
Mar can be appropriate in certain location, but implementation will require 
substantial interaction with property owners/managers to understand the 
existing issues with flood damage to avoid adding additional impacts from 
these projects. Similar comments apply to lines 396-403. 

Noted.

Mendocino County 
Farm Bureau

MCFB-013 C PM 4 277-278

There could be situations where agreements can be made with agricultural 
property owners in the basin to release water into tributaries from stored 
water resources. There have been successful projects in Sonoma County on 
tributaries for instream fishery purposes, but there is most likely an added 
benefit of some degree of recharge. 

Noted.

Mendocino County 
Farm Bureau

MCFB-014 C PM 4 375
creating recharge basins in the upper main stem Russian River below Lake 
Mendocino would be a challenge. Is the river channel referenced here the 
West Fork? 

PMA is generally defined and the feasibility study will 
define appropriate streams and segments to be 
considered for implementation.
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Mendocino County 
Farm Bureau

MCFB-015 C PM 4 388

Urban stormwater runoff already travels through existing agricultural field 
during high flows. The urban areas on the West side of Highway 101 
discharge onto the ag properties on the East side of 101. One reminder to 
incorporate into these concepts with stormwater management is the amount 
of debris and other components that are flushed onto agricultural properties 
from urban runoff.  Looking at ways to reduce this “run-on” onto agricultural 
properties is important. 

Noted. Predicting and planning to prevent these negative 
impacts will be part of the feasibility studies and pilot 
projects and will be done prior to full-scale 
implementation of all infrastructural PMAs.

Mendocino County 
Farm Bureau

MCFB-016 C PM 4 428

Conservation easements come with various conservation terms or 
requirements. Farm Bureau does not like to see working lands taken out of 
production solely for a conservation purpose. Looking for ways to maintain a 
working landscape while concurrently achieving a conservation goal is 
preferred. 

Noted.

Mendocino County 
Farm Bureau

MCFB-017 C PM 4 455 snow shade and accumulation are not an issue in this basin Addressed.

Mendocino County 
Farm Bureau

MCFB-018 C ED 4 462-463

any chance of river disconnection during low flow years is associated with 
overall water demand from ALL beneficial uses and not just irrigation.  The 
wording,” lessening the chance of river disconnection during critical dry 
periods” should be removed. 

Also, urban irrigation efficiency improvement should be included in this 
section.

Noted and addressed.

Mendocino County 
Farm Bureau

MCFB-019 C ED 4 489 what is the definition of full-season irrigation? Addressed.

Mendocino County 
Farm Bureau

MCFB-020 C PM 4 496-498
Crop rotation can be a challenge. Mendocino County does not have the 
machinery and infrastructure related to harvesting a lot of the winter crops 
that would only be dependent on natural water supply. 

Noted.

Mendocino County 
Farm Bureau

MCFB-021 C PM 4 499-502
Most irrigation in the basin is via under canopy sprinklers in orchards or drip 
in vineyards. The presence of using irrigation pivots is minimal on a small 
acreage of hay ground. 

Noted.

Mendocino County 
Farm Bureau

MCFB-022 C PM 4 507-509
Farm Bureau does not support the conversion of working lands into solar 
farms.

Noted.

Mendocino County 
Farm Bureau

MCFB-023 C PM 4 516-540

The history of crop production in Mendocino County has revolved around 
“cash crops” such as hops, prunes, pears and now wine grapes. There is 
some degree of crop variation, but our rural location and distance from 
processing infrastructure is what has limited diversity. Our last prune orchard 
was removed when the last prune dryer in Sonoma County closed.  The point 
is, that there may be several lower ET crops that could be grown in the 
county, but economically, would not be viable.  Any alternative crop would 
also have to be machine harvestable since labor intensive crops are also not 
viable. 

Continuing to encourage the removal of water intense landscaping in urban 
settings, such as lawns (private and municipal), should also be included in 
this section. 

Noted. Urban conservation efforts and its respective 
PMA is included in Chapter 4.

Mendocino County 
Farm Bureau

MCFB-024 C DG 4 583

The SWRCB and regional water boards don’t have jurisdiction over 
percolating ground water. Farm Bureau is concerned that under emergency 
orders seen in 2021, the SWRCB is looking to expand this jurisdiction. Local 
well owners may be willing to collaborate with the GSA, but not if there is a 
chance that the data provided is shared with all the other agencies listed. 

Noted.
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Mendocino County 
Farm Bureau

MCFB-025 C BC 4 595-600

there are assumptions being made that all groundwater is hydrologically 
connected in the basin and that reducing the use of wells by increasing the 
use of contract water will automatically reduce an assumed loss of surface 
water to groundwater. This statement seems overly broad. 

Noted.

Mendocino County 
Farm Bureau

MCFB-026 C ED 3 136

“significant additional”. The GSP will work to analyze the surface to 
groundwater interaction to avoid any significant streamflow depletion that is 
determined to be related to groundwater pumping.  The word “additional” 
makes assumptions of current conditions that have yet to be determined. 
The word additional should be removed. 

Addressed.

Mendocino County 
Farm Bureau

MCFB-027 C PM 3 175
How are potential future economic impacts to groundwater users accounted 
for within a GSP?

Minimizing the impacts on the economy of the Basin is 
one of the main goals of PMA implementation outlined in 
Chapter 4 (See Section 4.1). The GSA has also defined 
a PMA called "Future of Basin Assessment", which 
would study the economic impacts of PMA 
implementation on the users in the Basin. Since the GSP 
in setting SMC in chapter 3 and implementing its 
monitoring network is not alternating historical practices, 
economic impacts on the Basin would likely occur 
through implementation of PMAs. The GSA believes that 
maintaining the sustainability of the Basin and water 
resources would have positive impacts on all users in the 
Basin. 

Mendocino County 
Farm Bureau

MCFB-028 C IS 3 390 “rivers cease to flow”. Is this referencing the West Fork Russian River? 
Both West Fork and East Fork Russian River and 
tributaries that are determined to be ISWs. 

Mendocino County 
Farm Bureau

MCFB-029 C BE 3 641-644
this section is a bit confusing. Is the term Rural Residential and Agricultural 
Residential? Are these non-commercial agricultural wells?

Discussed with the commenter and further clarity 
provided. Definition was provided.

Mendocino County 
Farm Bureau

MCFB-030 C BE 3 652-653
The reference to beneficial users and water rights holders doesn’t seem to fit 
in the description of environmental uses. 

Noted and addressed.

Mendocino County 
Farm Bureau

MCFB-031 C ED 3 817
specifying land trusts and resource conservation agencies does not match 
the other sections that just list coordination with other agencies and 
stakeholders. The use of other agencies is more consistent.

Addressed.

Mendocino County 
Farm Bureau

MCFB-032 C IS 3 825-826
What is meant by lack of available information concerning surface water 
diversion data?  Is this data not available in the SWRCB water rights 
reporting system?

Discussed with the commenter and further clarity 
provided in Appendices 2D and 2E.

Mendocino County 
Farm Bureau

MCFB-033 B ED 3 912 is this figure in development? Text was revised accordingly.

Mendocino County 
Farm Bureau

MCFB-034 C WQ? GS? 3 977 NCRWQCB basin plan for clarification. 
References was made in text previous to this mention 
and comment addressed

Mendocino County 
Farm Bureau

MCFB-035 C BE 3 1201 What is the definition of agricultural residential? 
Discussed with the commenter and further clarity 
provided.

Mendocino County 
Farm Bureau

MCFB-036 C WQ 3 1341 are naturally occurring NOIs reported to the NCRWQCB?

Any exceedances will be reported according to 
requirements. However, in the case of naturally occurring 
COI, the investigation may be limited to see if increasing 
trends or unusual increases are observed that fall within 
the responsibility and jurisdiction of the GSA to address.

Mendocino County 
Farm Bureau

MCFB-037 B SS 3 1423

It is agreed that there is not a historical documentation of subsidence, 
however there are active faults in the basin. Is there consideration for 
tectonic action in the SGMA process for land subsidence or 
surface/groundwater interaction? 

Discussed with the commenter and further clarity 
provided.
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Mendocino County 
Farm Bureau

MCFB-038 B IS 3 1498

Has it been determined that the entirety of the basin is interconnected to the 
mainstem Russian River? What divides the sections of the basin considered 
main stem versus tributary? 

It is recommended to rephrase line 1498. 

Text was revised accordingly.

Mendocino County 
Farm Bureau

MCFB-039 C ED 3 1560 … will ultimately be used to quantify POTENTIAL ISW depletions….. Addressed.

Mendocino County 
Farm Bureau

MCFB-040 C DG 3
1606-
1607

again, what is the lack of historical and surface water diversion referring to?  
Is this in addition to the SWRCB water rights reporting records?

Discussed with the commenter and further clarity 
provided in Appendices 2D and 2E.

Mendocino County 
Farm Bureau

MCFB-041 C DG 3 1629 What are the surface water diversion data gaps? 
Discussed with the commenter and further clarity 
provided in Appendices 2D and 2E.

Mendocino County 
Farm Bureau

MCFB-042 C ED 3 1752
This line seems to be a combination of two lines. Agricultural Land Uses and 
Users should be moved down. 

Addressed.

Mendocino County 
Farm Bureau

MCFB-043 C ED 3 1756 when releases from LAKE MENDOCINO Addressed.

Mendocino County 
Farm Bureau

MCFB-044 C ED 3 Figure 10 NOTE:  The Fort Jones reference is not applicable. Addressed.

Mendocino County 
Farm Bureau

MCFB-045 C ED 2 Table 4 Update director for tribal seat and name alternates Addressed.

Mendocino County 
Farm Bureau

MCFB-046 C ED 2 Table 6 Update tribal seat Addressed.

Mendocino County 
Farm Bureau

MCFB-047 C PA 2 Table 6
ag use/ private user under public water systems needs to be moved up for 
Levi Paulin under the TAC. 

Addressed.

Mendocino County 
Farm Bureau

MCFB-048 C ED 2 1498 Cannabis isn’t an agricultural commodity. It is an agricultural product. Addressed.

Mendocino County 
Farm Bureau

MCFB-049 C PA 2 1597

since this section describes surface water resources, should the Potter 
Valley Project be mentioned perhaps on line 1608 as the water in the East 
Fork coming into the lake is connected to the Project? There is reference to 
the PVP on line 1657. 

Addressed.

Mendocino County 
Farm Bureau

MCFB-050 C MN 2 Table 16 The NMFS gauge on Robinson Creek may not still be operated by NMFS Addressed.

James Sullivan JS-001 C DG/MN
General 
Comment

I appreciate the opportunity to comment upon the Draft UVGB GSP and 
ongoing effort the GSA is investing in the SGMA effort. I have reviewed the 
referenced document and have a general comment that applies to the entire 
GSP.  The document does not emphasize enough the need for a substantial 
investment towards installation of strategically located surface and 
groundwater monitoring locations to fill data gaps.  As stated within the GSP, 
the Ukiah Valley groundwater basin is not currently adequately monitored.  
The success and relevance of the GSA will depend upon early projects 
investigating areas needing immediate installation of additional monitoring 
infrastructure and acquisition of resulting monitoring results prior to 
implementation of many of the PMA’s.  More data will be necessary for 
implementing meaningful PMA projects to protect and improve the health of 
the UVB aquifer and connected hydrology. 

Noted. Thank you for your comments.

James Sullivan JS-002 C DG/MN 3 631 - 633

At this time the statement: “Chronic well outages are not expected in Ukiah 
Valley due to the lack of long-term overdraft and seasonal variation in water 
levels.” cannot be supported given the lack of adequate spatial data 
supporting time series groundwater recharge rates and long-term 
groundwater water level monitoring data.  Suggest such statements be 
avoided within the GSP without supporting data and evidence.

Noted and addressed.
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James Sullivan JS-003 B MN 3 73
1945-
1962

Suggest that this is where the GSA initial energy and efforts focus upon.  
This section is the “KEY” to the GSA’s success in management of SGMA.  
Without a pathway to achieve measurable objectives, and understanding the 
ISW’s all efforts will have limited meaningful results.  As stated many times 
within the GSP, at this time the basin is not monitored adequately.  
Conclusions within the GSP of the “health” of the aquifer cannot be 
adequately supported, promoted or stated other than without an adequate 
monitoring network of groundwater and surface water gauging this basin will 
not be adequately characterized.  Promoting that the basin is healthy at this 
time cannot be support, and should not be promoted other than more 
information is necessary.  This section needs stronger language and specific 
areas proposed to improve knowledge of groundwater and surface water 
conditions and the importance of the need for additional Basin monitoring.  
The pathway to achieve measurable objectives starts with designing and 
implementing an adequate monitoring network, which includes ISW’s.  

Strongly suggest the use of “may” be used less in this vision document and 
the action verb of “will” be used to demonstrate the commitment the GSA in 
this effort.  Especially the last sentence in this section…The GSA may will 
identify knowledge requirements, seek funding and help to implement 
additional studies.

Please see MCRs #7: Depletion of Interconnected 
Surface Waters;  #8: Design and Implementation of 
Monitoring Networks; and #10: Data Gaps and GSP 
Implementation.

James Sullivan JS-004 B MN 4

General Comment:  Without an integrated groundwater/surface water 
monitoring network achieving the GSP sustainability goals are abstract and 
easily ignored.  The GSA needs to know the science before it can propose 
the solutions. Chapter 4 is where the GSP should have a blueprint for the 
GSA to act upon.  Increased monitoring (both quantity and quality) should be 
more specific throughout the document and not as general, as presented.  
Adequate monitoring networks and their results will be the driver for projects 
to reach SGMA goals.  Chapter 4 needs to expand upon monitoring 
generalities to establish concrete goals in establishing an adequate 
monitoring network as the keystone project in which each of the GMP PMA’s 
effort will be based upon. As an example, in Section 3 part 3.4.3 Minimum 
Thresholds-Chronic Lowering of Groundwater Levels (lines 672 and 673), 
continuous groundwater monitoring is proposed to gather information on an 
identified data gap in the identification of high and low seasonal groundwater 
levels…This level of detail should be included and expanded upon in Chapter 
4 as an opportunity to specify tasks.   

Please see MCR #8: Design and Implementation of 
Monitoring Networks
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National Marine 
Fisheries Service

NMFS-001 C GD

Several waterways that overlie portions of the Ukiah Valley basin support 
federally threatened Central California Coast (CCC) steelhead 
(Oncorhynchus mykiss ) and California Coastal (CC) Chinook salmon (O. 
tshawytscha ). 

Surface water and groundwater are hydraulically linked in the Ukiah Valley 
basin, and this linkage is critically important in creating seasonal habitat for 
steelhead and salmon. Where the groundwater aquifer supplements 
streamflow, the influx of cold, clean water is critically important for 
maintaining water quality (e.g., temperature and dissolved oxygen) and flow 
volume. Pumping water from these aquifer-stream complexes has the 
potential to affect salmon and steelhead habitat by lowering groundwater 
levels and interrupting the hyporheic flow between the aquifer and stream. 
NMFS is concerned that groundwater extraction in the Ukiah Valley basin is 
currently impacting CCC steelhead and CC Chinook salmon instream 
habitat, and submits the following comments and recommendations to assist 
the GSA in adequately addressing those impacts.

Noted.

National Marine 
Fisheries Service

NMFS-002 B IS 3 684

Comment 1: Re: Chapter 3, line 684: Proposing groundwater elevations 
representing the “average of the three lowest (fall season) historical 
measurements on record for depth to groundwater taken during drought 
periods” as streamflow depletion minimum thresholds will likely not avoid 
significant impacts to ESA-listed salmonids and their habitat. Basic hydraulic 
principles dictate that groundwater flow is proportional to the difference 
between groundwater elevations at different locations along a flow path. 
Using this basic principle, groundwater flow to a stream, or conversely 
seepage from a stream to the underlying aquifer, is proportional to the 
difference between water elevation in the stream and groundwater elevations 
at locations away from the stream. Minimum thresholds and measurable 
objectives consistent with the lowest groundwater elevations on record would 
likely create historically high streamflow depletion rates, resulting in instream 
conditions characterized by low surface flow input and high groundwater 
pumping that would be very likely to adversely affect ESA-listed salmonids 
and their critical habitat.

Recommendation: The GSA should explain how the proposed measurable 
objective, which represents groundwater levels just a few feet higher than the 
minimum thresholds, are likely sustainability within 20 years. If a lack of data 
prevents the development of appropriate sustainable management criteria, 
the GSA should design and implement studies that better inform appropriate 
minimum thresholds and measurable objectives for streamflow depletion. In 
that circumstance, we again suggest the GSA follow guidance by the 
California Department of Fish and Wildlife that recommends conservative 
sustainability management criteria be established to ensure groundwater 
dependent ecosystem protection (CDFW 2019).

Please see MCR #7: Depletion of Interconnected 
Surface Waters. The recommendation was noted and 
considered. Section 3.4.4 of the GSP outlines how MOs 
are set and why the GSA believes they represent the 
sustainable operation of the Basin. It is worth mentioning 
that the Basin has not historically been subject to 
overdraft conditions or chronic declines in groundwater 
levels. Therefore, maintaining average historical 
groundwater levels as MOs will be sufficient to prevent 
undesirable results. Moreover, the GSP outlines that 
SMC set at representative monitoring points can be 
revised as needed upon collection of better data. 
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National Marine 
Fisheries Service

NMFS-003 A IS 3 810

Comment 2: Re: Chapter 3, line 810: Comparing impact levels expected 
under the proposed minimum thresholds “to Fall 2015” is inappropriate for 
the reasons stated above (Fall 2015 coincides with the depths of California’s 
historical drought). Furthermore, asserting that the “GSA and its technical 
advisory committee found that MTs are sufficiently protective of GDEs in the 
basin” offers little reasoned explanation as to how those minimum thresholds 
avoid the undesirable result of streamflow depletion (i.e., causing significant 
and unreasonable impacts to surface water beneficial uses). Were there 
specific analysis or past monitoring results that informed this determination? 
If so, the GSA should include this information in the draft GSP.
Recommendation: We recommend the GSA adequately address the 
following requirement for minimum thresholds as spelled out in the SGMA 
regulations as follows:
“The relationship between the minimum thresholds for each sustainability 
indicator, including an explanation of how the Agency has determined that 
basin conditions at each minimum threshold will avoid undesirable results for 
each of the sustainability indicators.” (CCR 23 §354.28(b)(2)
According to DWR (2021), “it is up to GSAs to define in their GSPs the 
specific significant and unreasonable effects that would constitute 
undesirable results and to define the groundwater conditions that would 
produce those results in their basins.” The GSA should qualitatively describe 
what conditions within the subbasin would constitute an undesirable result 
with regard to streamflow depletion, ensuring that the description accounts 
for beneficial uses of surface water that support ESA-listed salmon and 
steelhead.

Please see MCR #7: Depletion of Interconnected 
Surface Waters regarding the reasoning of using interim 
SMC based on groundwater levels for the depletion of 
ISWs. As noted in this MCR, streamflow depletion can 
be caused by many factors, including groundwater 
pumping.  Therefore, preventing undesirable results to 
surface water beneficial users falls within the depletion of 
ISWs due to groundwater pumping sustainability 
indicator. 
The relationship between the chronic lowering of 
groundwater levels minimum thresholds and other 
sustainability indicators is discussed in Section 3.4.3.2. 
This section was revised to address this comment. 
Impacts of the minimum thresholds on beneficial users, 
including GDEs, drinking water wells, and ISWs, are 
discussed in Sections 3.4.3.1 and 3.4.2.2. Determination 
of sufficient protection of GDEs was made based on this 
analysis and the criteria set for the undesirable results. 
The GSA acknowledges data gaps and uncertainty in its 
assessments and will re-assess and update its criteria 
and analysis upon additional data collection. Please refer 
to MCR#3 for further explanation of the GSA's future 
actions with respect to GDE protection.
Quantitative and qualitative description of undesirable 
results for chronic lowering of groundwater levels is 
provided in Section 3.4.2, and for the depletion of ISWs 
in Section 3.9.2.
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National Marine 
Fisheries Service

NMFS-004 A IS 3 836

Comment 3: Re: Chapter 3, line 836: The plan states the following:
“Through discussions with the GSA Board, technical advisory committee, 
stakeholder groups, and the public, and considering the analysis conducted 
on impacts on other beneficial users and uses in the basin, it was determined 
that impacts on ISWs and other beneficial uses and users such as shallow 
domestic wells during the recent drought (2012-2016) was considerable but 
not unreasonable. Therefore, since groundwater level MTs are set equal or 
very close to the groundwater levels experienced during the recent drought, 
impacts on ISWs are expected not to be significant and unreasonable during 
the first 5 to 10 years of the implementation.”

Recommendation: The GSA should fully explain what reasoning and 
rationale was used to conclude that stream depletion impacts to surface 
water beneficial uses during California’s historic drought were “considerable 
but not unreasonable.” Designated beneficial uses within upper Russian 
River watershed include migration of aquatic organisms; spawning, 
reproduction, and/or early development; and cold freshwater habitat. 
[footnote] As noted earlier, during a historic drought, groundwater levels are 
likely the lowest they’ve ever been, meaning that streamflow depletion rates 
were likely the highest they’ve ever been. Additionally, surface water base-
flows are naturally at their lowest during a drought, meaning that streamflow 
depletion impacts from groundwater pumping are likely accentuated as 
compared to other water year types. Given the above reasoning, the 
conclusion reached by the GSA that these acknowledged “considerable” 
impacts are not unreasonable strains credulity, and would benefit from 
further explanation. We recommend any further explanation be based upon 
hydrogeologic and ecological principles and reasoning, where available.

Please see MCR #7: Depletion of Interconnected 
Surface Waters and revised text provided in Chapter 3.
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National Marine 
Fisheries Service

NMFS-005 A IS 3 1507

Comment 4: Chapter 3 line 1507, Section 3.9.1 Depletion of Interconnected 
Surface Waters Monitoring Network:
Regarding Figure 9: Depletion of interconnected surface waters monitoring 
network. NMFS is concerned that the monitoring network proposed may not 
be sufficient to detect changes in surface flow in tributary streams within the 
GSA. Many westside tributaries such as Orrs, Gibson, Doolin, Robinson 
creeks and others provide habitat for CCC steelhead. These tributaries 
typically dry in the low-gradient reaches of the valley floor during the spring 
and summer depending on the water-year. Detecting impacts from 
groundwater extraction to these tributary streams is extremely important 
because specific life-stage survival of ESA listed salmonids may be affected. 
Stream monitoring should have the ability to detect relatively small changes 
(tenths of feet) in stage elevation and flow that could impact survival of newly 
emerged steelhead fry from stream gravels. The fry lifestage is particularly 
sensitive to stages changes due to their preference to stream margins where 
they can become stranded or beached with small changes in stage elevation.
Other potential impacts in these tributary streams are associated with 
reduction of migration opportunity and habitat availability for various 
lifestages of juvenile steelhead attempting to access the mainstem Russian 
River or rear in upstream areas that provide summer refuge habitat.
Reduction in stage elevation or loss of surface flow from groundwater 
extraction could reduce the  number of days/opportunity for juveniles to 
migrate downstream into the Russian River, or upstream into higher gradient 
reaches that maintain surface flows during the summer months.
Extraction may also affect available wetted habitat available in specific 
tributary reaches that are critical for survival during the summer months.
Recommendation: The monitoring of interconnected streamflow should be 
implemented to detect “signals” in stage and flow changes from extraction. 
Specific high risk tributary reaches should be monitored in the spring and 
summer to determine if groundwater extraction has adversely affected ESA 
listed species or their habitat. Improving the number of monitoring well sites 
and stream gauges along high risk tributary reaches is recommended.

Please see MCRs #7: Depletion of Interconnected 
Surface Waters;  #8: Design and Implementation of 
Monitoring Networks; #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation.

National Marine 
Fisheries Service

NMFS-006 C PM

 •We suspect that groundwater recharge projects are likely to be an important 
action implemented as part of the effort to achieve groundwater sustainability 
in the Ukiah Valley basin. NMFS encourages the GSA to consider 
implementing recharge projects that facilitate floodplain inundation, offering 
multiple benefits including downstream flood attenuation, groundwater 
recharge, and ecosystem restoration.

Noted.

National Marine 
Fisheries Service

NMFS-007 C PM

 •Managed floodplain inundation can recharge floodplain aquifers, which in 
turn slowly release stored water back to the stream during summer months. 
These projects also reconnect the stream channel with floodplain habitat, 
which can benefit juvenile salmon, steelhead, and sturgeon by creating off-
channel habitat characterized by slow water velocities, ample cover in the 
form of submerged vegetation, and high food availability.

Noted.

National Marine 
Fisheries Service

NMFS-008 C PM

 •As an added bonus, these types of multi-benefit projects likely have more 
diverse grant funding that can lower their cost as compared to traditional off-
channel recharge projects. NMFS stands ready to work with any GSA 
interested in designing and implementing floodplain recharge projects.

Noted.
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Clean Water 
Action et al.

NGO-001 A BE

The identification of Disadvantaged Communities (DACs), drinking water 
users, and tribes is incomplete. The GSP provides basic information on 
DACs, including identification by name and location on a map (Figure 2-4) as 
determined by the California Department of Water Resources DAC Mapping 
Tool, description of the size of the population in each DAC (p. 2-13), and a 
map of tribal lands (Figure 2-2).
The plan fails, however, to identify the population dependent on groundwater 
as their source of drinking water in these communities.
Identify the sources of drinking water for DAC members, including an 
estimate of how many people rely on groundwater (e.g., domestic wells, state 
small water systems, and public water systems).

Please see MCR #2: Identification of Disadvantaged 
Communities and Tribes

Clean Water 
Action et al.

NGO-002 A PA

The plan also fails to provide depth of domestic wells (such as minimum well 
depth, average well depth, or depth range) within the basin.
Include a map showing domestic well locations and average well depth 
across the subbasin.

Appendix 3-A presents a comprehensive assessment of 
domestic wells in the Basin. In addition, Section 2.1.1.4 
provide maps for well density by use sector. Data gaps 
and further need for domestic well assessment are 
discussed in Appendix 2-E. Please also see MCR #10: 
Data Gaps and GSP Implementation

Clean Water 
Action et al.

NGO-003 B IS

The identification of Interconnected Surface Waters (ISWs) is insufficient, 
due to lack of clarity around the monitoring well data (well location and 
screen depth) used to map interconnected stream reaches. The GSP took 
initial steps for the ISW analysis by comparing interpolated groundwater 
elevations to streambed elevations. The GSP states (p. 2-152): “To identify 
river reaches that are interconnected to groundwater, assumed streambed 
elevations were compared to representations of groundwater elevations 
above mean sea level.” Further information regarding the actual data used in 
the analysis is not provided, however. The GSP also describes a saturated 
zone threshold analysis to determine interconnected reaches to account for 
the assumed presence of saturated zones in areas of data gaps.

Contour maps for groundwater elevations are provided 
for selected years in Section 2.2.1 along with well 
hydrographs. Basin only has a limited record of 
groundwater elevation measurements through the 
CASGEM program. Therefore, the same information 
were used anywhere in the GSP that groundwater level 
data was needed. For further information regarding data 
gaps please see Appendix 2-E. 

Clean Water 
Action et al.

NGO-004 B IS

Provide more discussion in the GSP about the groundwater elevation data 
and streambed elevation data used to verify interconnected reaches. Include 
a map of the interpolated groundwater elevations and spatial extent of 
groundwater monitoring wells used to produce the map. Discuss screening 
depth of monitoring wells and ensure they are monitoring the shallow 
principal aquifer.

Contour maps for groundwater elevations are provided 
for selected years in Section 2.2.1 along with well 
hydrographs. Basin only has a limited record of 
groundwater elevation measurements through the 
CASGEM program. These maps are provided in the 
GSP Section 2.2.1. Streambed elevation was extracted 
from DEMs and detailed streambed elevation data is a 
data gap identified in Appendix 2-E. Section 2.2.2.6 
explains how streambed elevations were extracted using 
best available science and data.

Clean Water 
Action et al.

NGO-005 C IS Identify gaining and losing reaches on the ISW map (Figure 60).

In this Basin, gaining and losing conditions of streams 
change seasonally. Due to existing data gaps discussed 
in Appendix 2-E, gaining and losing status cannot be 
accurately determined based in measured data and 
observations currently. The UVIHM provides a simulation 
method to obtain such information. Preliminary results of 
gaining and losing streams from the UVIHM are provided 
in Appendix 2-D. However, due to uncertainties and data 
gaps, further improvement and calibration of the UVIHM 
is needed to obtain reliable gaining/losing simulation 
results.
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Clean Water 
Action et al.

NGO-006 B IS/DG

On the ISW map (Figure 60), clearly label the areas with data gaps. While 
the GSP clearly identifies data gaps and their locations in the text, we 
recommend that the GSP considers any segments with data gaps as 
potential ISWs and clearly marks them as such on maps provided in the 
GSP.

Please refer to Appendix 2E for a discussion of data 
gaps. As explained in MCR#7, the GSA considered 
existing uncertainty and data gaps into its analysis and 
decision-making process and assumed the entire 
Russian River as an ISW. The GSA will also re-evaluate 
interconnection upon collection of additional data for the 
next 5-review update of the plan.

Clean Water 
Action et al.

NGO-007 C GDE/MN

The identification of Groundwater Dependent Ecosystems (GDEs) is 
insufficient, due to lack of clarity around the monitoring well data (well 
location and screen depth) used to map groundwater elevations and depth to 
groundwater. The GSP references TNC Best Practices for using the NC 
Dataset (2019) as the approach used to map depth to groundwater, using the 
difference between land surface elevation and interpolated groundwater 
elevation above mean sea level. However, as mentioned above in the ISW 
comments, the GSP does not further describe or present monitoring well 
data (well location and screen depth) used to create the depth-to-
groundwater maps.

Please see MCR #3: Groundwater-Dependent 
Ecosystems. Contour maps for depth to groundwater 
was added to Section 2.2.2.7. Basin only has a limited 
record of groundwater elevation measurements through 
the CASGEM program.

Clean Water 
Action et al.

NGO-008 A GDE

NC dataset polygons were incorrectly removed in areas adjacent to irrigated 
fields due to the presence of surface water. However, this removal criteria is 
flawed since GDEs, in addition to groundwater, can rely on multiple water 
sources – including shallow groundwater receiving inputs from irrigation 
return flow from nearby irrigated fields – simultaneously and at different 
temporal/spatial scales. NC dataset polygons adjacent to irrigated land can 
still potentially be reliant on shallow groundwater aquifers, and therefore 
should not be removed solely based on their proximity to irrigated fields.

Please see MCR #3: Groundwater-Dependent 
Ecosystems. A comparison of mapped potential GDEs 
before and after the refinement was added to Section 
2.2.2.7 to show the limited extent of changes made.

Clean Water 
Action et al.

NGO-009 A GDE

● NC dataset polygons were incorrectly removed based on the amount of 
time that they access groundwater. As presented in the GSP, assumed 
GDEs have access to groundwater >50% of time and assumed non-GDEs 
have access to groundwater <50% of the time. However, NC dataset 
polygons should not be assumed to be disconnected if there is any 
connection to groundwater (regardless of temporal percentage). Many GDEs 
often simultaneously rely on multiple sources of water (i.e., both groundwater 
and surface water), or shift their reliance on different sources on an 
interannual or inter-seasonal basis.

Please see MCR #3: Groundwater-Dependent 
Ecosystems. To address the comment, GDEs that are 
connected at any time during the period of record are 
considered potential GDEs. If they are not connected at 
all, they are assumed as to be likely disconnected. 
Potential GDEs will be reassessed upon collection of 
data and information.

Clean Water 
Action et al.

NGO-010 C GDE/MN

Include a map of the interpolated groundwater elevations and spatial extent 
of groundwater monitoring wells used to produce the map. Discuss screening 
depth of monitoring wells and ensure they are monitoring the shallow 
principal aquifer.

A figure was added to show depth to groundwater 
contours based on the data available to address this 
comment and the few comments above in Section 
2.2.2.7. Pleas refer to Appendix 2-E for data gaps and 
uncertainty in groundwater levels. CASGEM well 
information are provided in previous sections of the GSP. 
Number of wells that only monitor groundwater levels in 
the shallow principal aquifer are limited. Contouring 
method followed best available data and information and 
used shallow wells in the Basin for GDE and ISW 
analysis.

Clean Water 
Action et al.

NGO-011 B GDE

Use depth-to-groundwater data from multiple seasons and water year types 
(e.g., wet, dry, average, drought) to determine the range of depth to 
groundwater around NC dataset polygons and to verify whether polygons in 
the NC Dataset are supported by groundwater.

Please see MCR #3: Groundwater-Dependent 
Ecosystems
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Clean Water 
Action et al.

NGO-012 B GE
● Use a baseline period (we recommend 10 years from 2005 to 2015) to 
characterize groundwater conditions over multiple water year types.

Please refer to Appendix 2E for a discussion of data 
gaps and Chapter 2 of the GSP. Measured data is not 
available for such periods in the Basin. The GSA will 
revise accordingly upon the availability of additional data.  

Clean Water 
Action et al.

NGO-013 B GDE/DG
● If insufficient data are available to describe groundwater conditions within 
or near polygons from the NC dataset, include those polygons as “Potential 
GDEs” in the GSP until data gaps are reconciled in the monitoring network.

Please see MCR #3: Groundwater-Dependent 
Ecosystems

Clean Water 
Action et al.

NGO-014 Pt 1 C GDE/WB

Water Code: 23 
CCR §351(al)
Water Code 23 
CCR §354.18

Native vegetation and managed wetlands are water use sectors that are 
required [footnote] to be included into the water budget. The integration of 
native vegetation into the water budget is insufficient.

Please see MCR #5: Water Budget

Clean Water 
Action et al.

NGO-014 Pt 2 B GDE/WB

The water budget did not explicitly include the current, historical, and 
projected demands of native vegetation. The omission of explicit water 
demands for native vegetation is problematic because key environmental 
uses of groundwater are not being accounted for as water supply decisions 
are made using this budget, nor will they likely be considered in project and 
management actions. Managed wetlands are not mentioned in the GSP, so it 
is not known whether or not they are present in the basin.

Please see MCR #5: Water Budget

Clean Water 
Action et al.

NGO-015 B WB
Quantify and present all water use sector demands in the historical, current, 
and projected water budgets with individual line items for each water use 
sector, including native vegetation.

Please refer to Appendix 2D Modeling appendix for 
water use discussion.

Clean Water 
Action et al.

NGO-016 B GDE/WB
● State whether or not there are managed wetlands in the basin. If there are, 
ensure that their groundwater demands are included as separate line items 
in the historical, current, and projected water budgets.

Noted.

Clean Water 
Action et al.

NGO-017 C PO
We commend the GSA for their outreach to tribal members in the basin and 
for including a tribal member on the Technical Advisory Committee. 
However,

Noted.

Clean Water 
Action et al.

NGO-018 Part 
1

C PO
Water Code 23 
CCR 354.10(d)(3)

Stakeholder engagement during GSP development is insufficient. SGMA’s 
requirement for public notice and engagement of stakeholders is not fully met 
by the 3 description in the Communication and Engagement Plan

Please see MCR #1: Communication and Engagement 
Plan

Clean Water 
Action et al.

NGO-018 Part 
2

A PO

● The opportunities for public involvement and engagement are described in 
very general terms. They include attendance at public meetings, stakeholder 
email list, mailings of flyers and brochures, and updates to the GSP website.
● Environmental agencies are listed as stakeholders in Table 2-6, but 
specific engagement and outreach methods are not described.
● The Stakeholder Outreach Plan does not include a plan for continual 
opportunities for engagement through the implementation phase of the GSP 
for DACs, domestic well owners, and environmental stakeholders.
Include a more detailed and robust Communication and Engagement Plan 
that describes active and targeted outreach to engage DAC members, 
domestic well owners, and environmental stakeholders during the remainder 
of the GSP development process and throughout the GSP implementation 
phase. Refer to Attachment B for specific recommendations on how to 
actively engage stakeholders during all phases of the GSP process.

Please see MCR #1: Communication and Engagement 
Plan

Clean Water 
Action et al.

NGO-019 C BE

Water Code [23 
CCR §354.28(b)(4)]
Water Code 23 
CCR §354.28(b)(5)

The consideration of beneficial uses and users when establishing sustainable 
management criteria (SMC) is insufficient. The consideration of potential 
impacts on all beneficial users of groundwater in the basin are required when 
defining undesirable results [footnote] and establishing minimum thresholds. 
[footnotes]

Noted. GSA considered to best of its ability and using the 
best available data and science the impacts of SMC on 
all beneficial users and uses. In cases of data gaps and 
uncertainty, the GSA has proposed PMAs and 
monitoring activities to cover important data gaps.
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Clean Water 
Action et al.

NGO-020 A GL

For chronic lowering of groundwater levels for drinking water users, the GSP 
describes impacts to domestic drinking water wells when defining 
undesirable results, and the GSP describes how the existing minimum 
threshold groundwater levels are consistent with avoiding undesirable results 
in the basin. This discussion is provided in Appendix 3-A, Shallow Well 
Protection Memorandum. The GSP does not however, specifically analyze 
direct and indirect impacts on DACs and tribes or evaluate the cumulative or 
indirect impacts of proposed minimum thresholds on DACs and tribes.
Describe direct and indirect impacts on DACs and tribes when describing 
undesirable results and defining minimum thresholds for chronic lowering of 
groundwater levels (in addition to describing impacts to drinking water users).

Please see MCR #2: Identification of Disadvantaged 
Communities and Tribes

Clean Water 
Action et al.

NGO-021 Part 
1

B WQ

Minimum thresholds for two constituents of concern (COCs), nitrate and 
specific conductivity, are set at the primary (nitrate as N) or secondary 
(specific conductivity) maximum contaminant levels (MCLs). However, the 
GSP does not set SMC for the other naturally occurring constituents in the 
basin (i.e., iron, manganese, boron).

The GSA describes its reasoning in Chapters 2 and 3 
and believes monitoring those constituents to observe 
unusual trends will be a sufficient course of action due to 

 their historical exceedances.  

Clean Water 
Action et al.

NGO-021 Part 
2

A WQ
Water Code [23 
CCR §354.34(c)(4)]

Set minimum thresholds and measurable objectives for the naturally 
occurring COCs in the basin (iron, manganese, boron). Ensure they align 
with drinking water standards [footnote].

The GSA describes its reasoning in Chapters 2 and 3 
and believes monitoring those constituents to observe 
unusual trends will be a sufficient course of action due to 

 their historical exceedances.  

Clean Water 
Action et al.

NGO-022 A WQ

For degraded water quality, the GSP only includes a very general discussion 
of indirect impacts to drinking water users when defining undesirable results 
and evaluating the cumulative or indirect impacts of proposed minimum 
thresholds. The GSP does not, however, mention or discuss direct and 
indirect impacts on DACs or tribes when defining undesirable results for 
degraded water quality, nor does it evaluate the cumulative or indirect 
impacts of proposed minimum thresholds on DACs or tribes.
Describe direct and indirect impacts on drinking water users, DACs and 
tribes when defining undesirable results for degraded water quality. For 
specific guidance on how to consider these users, refer to “Guide to 
Protecting Water Quality Under the Sustainable Groundwater Management 
Act.”[footnote]
● Evaluate the cumulative or indirect impacts of proposed minimum 
thresholds for degraded water quality on drinking water users, DACs, and 

Please see MCR #2: Identification of Disadvantaged 
Communities and Tribes

Clean Water 
Action et al.

NGO-023 C SMC

We commend the GSA for their comprehensive analysis of SMC for GDEs 
and ISWs. The GSP analyzes the impacts on GDEs when defining 
undesirable results for three sustainability indicators (i.e., chronic lowering of 
groundwater levels, degraded water quality, and depletions of interconnected 
surface waters). Furthermore, the GSP evaluates the impacts of proposed 
minimum thresholds on GDEs or environmental beneficial users of surface 
water for these sustainability indicators. The GSP considers GDEs when 
establishing measurable objectives and evaluates the measurable objectives 
based on GDE water needs.

Noted.

Clean Water 
Action et al.

NGO-024 B GD
● After re-analyzing the extent of GDEs and ISWs in the basin based on our 
comments above, re-evaluate the SMC to ensure they are protective of 
GDEs and surface water users in the basin.

Please see MCR #3: Groundwater-Dependent 
Ecosystems
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Clean Water 
Action et al.

NGO-025 Part 
1

A CC
Water Code [23 
CCR §354.18(e)]

The integration of climate change into the projected water budget is 
insufficient. The GSP does incorporate climate change into the projected 
water budget using DWR change factors for 2030 and 2070. However, the 
GSP did not consider multiple climate scenarios (e.g., the 2070 extremely 
wet and extremely dry climate scenarios) in the projected water budget. The 
GSP should clearly and transparently incorporate the extremely wet and dry 
scenarios provided by DWR into projected water budgets or select more 
appropriate extreme scenarios for their basins. While these extreme 
scenarios may have a lower likelihood of occurring, their consequences 
could be significant, therefore they should be included in groundwater 

Please see MCR #4: Climate Change

Clean Water 
Action et al.

NGO-025 Part 
2

A CC
Integrate climate change, including extremely wet and dry scenarios, into all 
elements of the projected water budget to form the basis for development of 
sustainable management criteria and projects and management actions.

Please see MCR #4: Climate Change

Clean Water 
Action et al.

NGO-026 A WB

The GSP includes climate change into precipitation, evapotranspiration, and 
surface water flow terms of the projected water budget. However, the GSP 
does not calculate a sustainable yield based on the projected water budget 
with climate change incorporated.
Calculate sustainable yield based on the projected water budget with climate 
change incorporated.

Please see MCR #4: Climate Change; and, #6: 
Sustainable Yield 

Clean Water 
Action et al.

NGO-027 B WB

If the water budgets are incomplete, including the omission of extremely wet 
and dry scenarios, and sustainable yield is not calculated based on climate 
change projections, then there is increased uncertainty in virtually every 
subsequent calculation used to plan for projects, derive measurable 
objectives, and set minimum thresholds. Plans that do not adequately include 
climate change projections may underestimate future impacts on vulnerable 
beneficial users of groundwater such as ecosystems, DACs, domestic well 
owners, and tribes.
Incorporate climate change scenarios into projects and management actions.

Please see MCR #4: Climate Change

Clean Water 
Action et al.

NGO-028 Part 
1

A MN/DG
Water Code [23 
CCR §354.34(b)(2)]

The consideration of beneficial users when establishing monitoring networks 
is insufficient, due to lack of clarity around the Representative Monitoring 
Points (RMPs) in the monitoring network that represent water quality 
conditions and shallow groundwater elevations around DACs, domestic 
wells, tribes, and GDEs. These beneficial users of groundwater may remain 
unprotected by the GSP without adequate monitoring and identification of 
data gaps in the shallow aquifer. The Plan therefore fails to meet SGMA’s 
requirements for the monitoring network10.

Please see MCR #2: Identification of Disadvantaged 
Communities and Tribes ;  and, #8: Design and 
Implementation of Monitoring Networks

Clean Water 
Action et al.

NGO-028 Part 
2

B MN/DG

Provide maps that overlay monitoring well locations with the locations of 
DACs, domestic wells, tribes, and GDEs to clearly identify potentially 
impacted areas. Increase the number of representative monitoring points 
(RMPs) across the subbasin for all groundwater condition indicators. 
Prioritize proximity to GDEs and drinking water users when identifying new 
RMPs.

Maps of DACs and SDACs, GDEs, domestic wells, and 
monitoring networks are provided in appropriate sections 
of the GSP and explained. GDEs are impacted mainly by 
groundwater levels near the river and the tributaries and 
Aquifer I conditions. DAC and SDACs as explained in 
MCR# 2 and shown on maps in Section 2.1.1.1 cover an 
overwhelming are of the Basin and have been 
considered in all analysis and decision-making 
processes. Comment noted for future RMPs. As more 
data becomes available and more new wells become 
appropriate selections as RMPs, GSA will update its 
monitoring network and RMP selections.
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Clean Water 
Action et al.

NGO-029 B MN/DG

The GSP states (p. 3-11): “Importantly, monitoring well density is appropriate 
to extrapolate seasonal groundwater elevation maps to support the shallow 
well protection analysis, GDE impact analysis, and to monitor seasonal 
changes in hydraulic gradients that indicate changes in ISW depletion. 
Implementation actions are proposed to cover data gaps that still exist within 
the network and improvements that may help such assessments.” Thus the 
GSP recognizes the importance of filling data gaps, however does not 
provide specific plans, well locations shown on a map, or a timeline to fill the 
data gaps. Without a map of proposed new monitoring well locations, a 
determination cannot be made regarding the adequacy of the monitoring 
network for sustainability indicators going forward into the GSP 
implementation phase.
Provide specific plans to fill data gaps in the monitoring network. Evaluate 
how the gathered data will be used to identify and map GDEs and ISWs, and 
identify DACs and shallow domestic well users that are vulnerable to 
undesirable results.

Please see MCRs #8: Design and Implementation of 
Monitoring Networks; #9: Projects and Management 
Actions; and #10: Data Gaps and GSP Implementation.

Clean Water 
Action et al.

NGO-030 B MN
Determine what biological monitoring can be used to assess the potential for 
significant and unreasonable impacts to GDEs or ISWs due to groundwater 
conditions in the subbasin.

Please refer to monitoring activities PMA in Chapter 4 for 
added details with regards to GDE satellite imagery 
assessments.

Clean Water 
Action et al.

NGO-031 C PM

The consideration of beneficial users when developing projects and 
management actions is insufficient, due to the failure to completely identify 
benefits or impacts of identified projects and management actions to 
beneficial users of groundwater such as DACs, drinking water users, and 
tribes.
We commend the GSA for including habitat and stream restoration projects 
in the GSP (described in Sections 4.1 and 4.3.2.2). The GSP discusses the 
manner in which these projects will benefit ecosystems, but does not discuss 
the manner in which DACs, drinking water users, and tribes may be 
benefitted or impacted by identified projects and management actions. 
Therefore, potential project and management actions may not protect these 
beneficial users. Groundwater sustainability under SGMA is defined not just 
by sustainable yield, but by the avoidance of undesirable results for all 
beneficial users.

Please see MCR #2: Identification of Disadvantaged 
Communities and Tribes

Clean Water 
Action et al.

NGO-032 B PM/DW

● For DACs and domestic well owners, include discussion of a drinking water 
well impact mitigation program to proactively monitor and protect drinking 
water wells through GSP implementation. Refer to Attachment B for specific 
recommendations on how to implement a drinking water well mitigation 
program.

Well inventory and well rehabilitation PMAs combined 
with Appendix 3A analysis address this comment. The 
GSA will implement those PMAs upon the availability of 

 funds and determination of needs.  

Clean Water 
Action et al.

NGO-033 B PM/WQ
● For DACs, domestic well owners, and tribes, include a discussion of 
whether potential impacts to water quality from projects and management 
actions could occur and how the GSA plans to mitigate such impacts.

Potential impacts to water quality resulting from PMAs 
was addressed in Chapter 3 and in the "degraded water 
quality sustainable management criteria flowchart". The 
proposed course of action is comprehensive and 
includes any impact on DACs and tribes.

Clean Water 
Action et al.

NGO-034 C PM

● Recharge ponds, reservoirs and facilities for managed stormwater 
recharge can be designed as multiple-benefit projects to include elements 
that act functionally as wetlands and provide a benefit for wildlife and aquatic 
species. For guidance on how to integrate multi-benefit recharge projects into 
your GSP, refer to the “Multi-Benefit Recharge Project Methodology 
Guidance Document”[footnote}.

Noted.

Clean Water 
Action et al.

NGO-035 B PM/CC
● Develop management actions that incorporate climate and water delivery 
uncertainties to address future water demand and prevent future undesirable 
results.

Please see MCR #9: Projects and Management Actions
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Sonoma County 
Water Agency

SCWA-001 A IS

Sonoma Water is concerned that groundwater extraction in the Ukiah Valley 
basin could adversely impact surface water flows in the Russian River, and 
has provided comments to assist the GSA in adequately addressing those 
impacts.

Noted.

Sonoma County 
Water Agency

SCWA-002 C GE gsp regs 354.18
Appendices 2-D and 2-E are not provided along with the rest of the public 
review draft of the Ukiah Valley basin GSP. 

Thank you for your comment. These appendices were in 
production and  are now added.

Sonoma County 
Water Agency

SCWA-003 C ED
Sonoma Water staff have provided specific comments outlining 
inconsistencies between water budget components described in the text and 
those shown in figures

Noted.

Sonoma County 
Water Agency

SCWA-004 C GE
Sonoma Water staff have provided specific comments outlining questions 
related to current and future water budget projections, specifically regarding 
groundwater/surface-water interactions

Noted.

Sonoma County 
Water Agency

SCWA-005 B WB

Lacking additional documentation, it is currently not possible to assess the 
accuracy or completeness of the water budgets. We recommend that the 
GSA provide a comprehensive description of the water budget components 
as outlined in the CA Dept. of Water Resources Handbook for Water Budget 
Development (2020) and Water Budget Best Management Practice (2016), 
either within the GSP main text or in appendices so that these components 
can be accurately evaluated and reviewed by the public.

Please see MCR #5: Water Budget and Appendix 2D.

Sonoma County 
Water Agency

SCWA-006 A SMC/IS

We advocate for more protective MT values that are as protective as those 
selected for the Sonoma County GSA basins, e.g., the equivalent dry-
seasongroundwater-level, representing the average of the three years 
(2014–2016) during which the most depletion of ISW was estimated during 
the historical record. In this way, the MT value equates to less depletion than 
occurred during the single year with the most depletion, and is thus more 
protective of beneficial users of surface water.

Please see MCR #7: Depletion of Interconnected 
Surface Waters

Sonoma County 
Water Agency

SCWA-007 A SMC/IS

While we recognize that accounting uncertainties related to biannual 
groundwater level measurement may justify a small buffer to represent the 
actual minimum groundwater level, the choice of 10% or 10ft is provided 
without any quantitative analysis to justify those buffer values. Based on a 
preliminary evaluation of continuous, multi-year groundwater level data and 
surface water depletion RMPs in Sonoma Valley GSA area, a buffer of 
2.5–5% would adequately account for this uncertainty while still being 
sufficiently protective. We encourage the GSA to select more protective 
buffers that are quantitatively defined.

Please see MCR #7: Depletion of Interconnected 
Surface Waters

Sonoma County 
Water Agency

SCWA-008 C ED 2
Entire 
Doc.

All figs and tables should be placed immediately following the paragraph 
where they are 1st cited so reader doesn’t have to hunt for them.

Noted.

Sonoma County 
Water Agency

SCWA-009 C ED 2
Entire 
Doc.

Regarding figs like hydrographs, label max and min values on y-axes. For 
hydrographs use consistent y-axis ranges and increments for easier 
comparison.

Noted and addressed as instances were possible.

Sonoma County 
Water Agency

SCWA-010 C GE 2
Entire 
Doc.

Additional comments and editorial suggestions are provided in the document 
to help improve clarity and readability, to be used at the authors’ discretion.

Noted and addressed as seem needed. Thank you for 
providing detailed comments.
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Sonoma County 
Water Agency

SCWA-011 B HCM 2 875
General comment regarding the HCM: Please provide a summary of all 
sources and sinks included the HCM. These should be consistent with the 
quantitative estimates of sources and sinks provided in the water budget. 

In the HCM, Section 2.2.1.5, a discussion of recharge 
and discharge areas is provided as required in the 
SGMA regulations. There is also a description of 
groundwater recharge and discharge from the principal 
aquifers (which should address the comment of sources 
and sinks) within the Principal Aquifers discussion and 
Surface Water discussion (Sections 2.2.1.4 and 2.2.1.6, 
respectively). The HCM provided a more narrative 
description of sources and sinks, identifying them for 
future discussion and quantification in the subsequent 
chapters. For a quantitative list of sources and sinks, 
along with assumptions made, that information is 
provided in Section 2.2.3 Water budget and Appendix 
2D. This information will be updated through GSP 
implementation as there is greater clarity and additional 
data collection.  The HCM, along with the water budget 
discussion, should meet the intent of your comment by 
providing details on sources and sinks in the Basin. 

Sonoma County 
Water Agency

SCWA-012 B HCM 2 875
General comment regarding the HCM: Groundwater flowpaths and barriers 
to groundwater flow are not discussed.

From the current best available information, there was 
little to no discussion of groundwater barriers to flow. The 
Maacama fault was identified in a previous study as 
serving as a likely barrier to groundwater flow, due to the 
expected vertical offset in geologic formations, but there 
is yet to be data to support this claim. Discussion of the 
Maacama fault as a barrier to flow is discussed in 
Section 2.2.1.3 of the HCM, in the discussion of faults 
and folds.  Groundwater flow paths are discussed in 
Section 2.2.1.5 of the HCM

Sonoma County 
Water Agency

SCWA-013 B BC 2 925
Horizontal boundary conditions are not discussed. Please describe the 
assumed horizontal boundary conditions; i.e., whether they are no-flow, fixed 
flow, fixed head, etc. This affects water level contours.

For the purposes of the HCM, we did not go into detail 
on these boundary conditions but do provide a narrative 
and graphical description of groundwater flow within the 
Basin per the SGMA regulations and HCM BMPs.  There 
is also a discussion of bedrock boundaries in the 
geologic setting. The more detailed and quantitative 
discussion for these boundary conditions should be 
described in the groundwater modeling discussion and in 
Chapter 2.2.3 Water Budget.   

Sonoma County 
Water Agency

SCWA-014 C BC 2 1180 No offset of formations at Maacama fault?

Previous studies do mention vertical offset of geologic 
material as caused by the Maacama fault.  Currently, the 
available geologic data is not of sufficient details to 
determine or map any offset.  As future monitoring wells 
are installed, there will be greater geologic detail and 
clarity on the effects of the Maacama fault. 

Sonoma County 
Water Agency

SCWA-015 C ED 2 1193 There are missing mapped faults in A-A’ and C-C’.
This is accurate and faults were added to the cross 
sections. 
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Sonoma County 
Water Agency

SCWA-016 C ED 2 1313 Storage coefficient(s) not presented or discussed.

Data regarding the hydraulic properties of the principal 
aquifers were limited and much of the analysis done in 
the previous HCM by LACO focused on pumping tests 
from Well Completion Logs.  These are not conducive 
for determining a storage coefficient. Groundwater 
modeling efforts used these initial pumping tests data 
points, conductivities assigned by the textural model, and 
hydraulic properties described in Table 11 (including 
conductivity values and specific yield).  It is 
acknowledged as a data gap that further efforts are 
needed to define the hydraulic properties of the Basin, 
including the storage coefficient of the principal aquifers.  
For information regarding how storage coefficients were 
set in modeling the Basin hydrology, please refer to the 
modeling discussion. 

Sonoma County 
Water Agency

SCWA-017 C ED 2 1367

Table 12:
 •Check general formatting of this table. E.g., spacing spelling, superscript, 

etc.
 •Farrar misspelled
 •“Recent Alluvium” should be Recent quaternary alluvium?
 •Terrace deposit thicknesses greater than 2,000ft seems unlikely

Noted and addressed as needed.

Sonoma County 
Water Agency

SCWA-018 B BC 2 1523

Fig. 23: Contouring does not make physical sense (see below). Contours 
may be improved by using model output, rather than contouring/interpolating 
sparse observed GWLs
 •Contours are not intersecting boundaries at right angles
 •Explain why flow in Ukiah Valley is to SW, apparently into a previously-

described no-flow boundary.
 •Label RR and use heavier line for RR. RR should probably be gaining, do 

contours indicate this?
 •Contours intersecting tribs do not indicate whether gaining or losing.

The comment was noted and acknowledged. The use of 
model simulations will be implemented as additional data 
and information become available, and the UVIHM is 
improved and re-calibrated. Although imperfect at 
boundaries due to limited data, current contours are 
sufficient to obtain a fundamental understanding of Basin 
conditions.

Sonoma County 
Water Agency

SCWA-019 B BC 2 1542 Please include discussion of vertical groundwater flow.
Vertical groundwater gradients are further discussed in 
Section 2.2.1. This will be further analyzed with the 
construction of nested, multilevel wells. 

Sonoma County 
Water Agency

SCWA-020 B PA 2 1597
Please include a brief discussion of the Potter Valley Project and Lake 
Mendocino operations.

A more detailed discussion of the water systems 
operations is included in Appendix 2D. The citation is 
included in the text.

Sonoma County 
Water Agency

SCWA-021 C PA 2
1679-
1694

Add lack of monitoring wells in south end of basin
A comprehensive discussion of data gaps, including lack 
of monitoring wells in the Basin is provided in Appendix 
2E. In-text reference is provided.

Sonoma County 
Water Agency

SCWA-022 C ED 2 1695 Appendix 2E missing Noted.

Sonoma County 
Water Agency

SCWA-023 C ED 2 1934 Appendix 2F incomplete. Noted.

Sonoma County 
Water Agency

SCWA-024 B BC/WQ 2 2055 How were constituents of concern identified? Please refer to Appendix 2F.

Sonoma County 
Water Agency

SCWA-025 A IS 2
2202-
2232

The explanation of the approach used to identify ISW is lengthy and unclear. 
Please revise with a more concise description that focuses on the final ISW 
determination, rather than the intermediate steps. 

Comments was addressed through some revisions to the 
text. Since final ISW determination is more inclusive to 
consider uncertainties and data gaps, it is important to 
show intermediatory steps and actual analysis results.



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

Sonoma County 
Water Agency

SCWA-026 C IS 2
Figs 57-
60

It appears that Figs. 57-59 show much of the main stem Russian River as 
disconnected, which is confusing because lines 2282-2284 state that this 
reach was reclassified as connected. Please either (1) modify the figures 57-
59 to reflect the Russian River ISW determination or (2) remove figures 57-
59 since they seem to reflect intermediate steps used to develop Figure 60, 
which appears to be the ‘final’ map of ISW.

Figures 57-59 show analysis steps and results based on 
available data. As backloaded in the text and also in 
Appendix 2E, there are considerable data gaps and 
uncertainty in this analyses. To consider these sources 
of uncertainty, the GSA decided to take a conservative 
approach and  considered the entire mainstem as 
connected as revise when better data is available. 
Accordingly, it is needed that these figures and analysis 
methods remain in place to facilitate the understanding 
of GSA's decision making.

Sonoma County 
Water Agency

SCWA-027 C ED 2 2713 Appendices 2D and 2E are missing Noted.

Sonoma County 
Water Agency

SCWA-028 C WB 2
Table 
29

Description of water budget components are inconsistent with those provided 
in subsequent Table 31-34 and Figures 74-78. Please revise both the table 
and the figures so that there is consistency between each.

Addressed.

Sonoma County 
Water Agency

SCWA-029 C BC 2
Table 
31-34

Because it is not accurately described in Table 29, it is unclear what the term 
“Outflow from Russian River” describes. The volumes shown in Table 31, 
i.e., 4072 AF/year for a wet year (~5.6 cfs/year) are far too small to describe 
actual surface water outflows from the Russian River. Please clarify what 
each of these terms are in Table 29.

Addressed.

Sonoma County 
Water Agency

SCWA-030 B ED 2
Fig. 74-
77

Provide descriptions for each of these terms in Table 29 Addressed.

Sonoma County 
Water Agency

SCWA-031 C 2 Fig. 75 [There was no comment] No comment to address

Sonoma County 
Water Agency

SCWA-032 C WB/CC 2 2578
Who/how were dry, wet, etc. years identified? For historical period as well as 
projected climates.

Water year types were determined based on DWR's 
classification. Future baseline uses historical climate and 
therefore, water year types are considered the same. 
Citation was provided to DWR published water year 
types.

Sonoma County 
Water Agency

SCWA-033 C WB 2 2577
Inconsistent simulation horizons presented for historic and current water 
budgets as well as projected water budgets. E.g., inconsistent between text 
and fig captions.

Addressed.

Sonoma County 
Water Agency

SCWA-034 B WB 2 2544

Appendix 2D missing, so can’t review. However, please generally describe 
the model in the body of the chapter. E.g., simulation horizon, temporal 
discretization, horizontal and vertical discretization, boundary conditions, etc. 
Also explain how it was calibrated.

Please refer to Appendix 2D that was added.

Sonoma County 
Water Agency

SCWA-035 C WB 2 2607
What does “…water that flows out of the Basin through the Russian River 
stream channel” mean? Is it hyporheic flow? GSFLOW doesn’t simulate 
hyporheic flow, so how is this simulated?

Addressed and corrected.

Sonoma County 
Water Agency

SCWA-036 C WB 2 2617
Provide a reference for IDC and explain how it works. In addition, explain why 
the GSFLOW Ag package wasn’t used.

Please see Appendix 2D.

Sonoma County 
Water Agency

SCWA-037 B WB/CC 2
2690-
2710

Add additional water budget figs for the projected climate scenarios not only 
the baseline.

Please refer to Appendix 2D that was added.

Sonoma County 
Water Agency

SCWA-038 B WB/CC 2
2690-
2710

Describe how reservoir operations for Lake Mendocino were incorporated 
into the Future Baseline and Climate Change scenarios

Please refer to Appendix 2D that was added.

Sonoma County 
Water Agency

SCWA-039 B WB/CC 2

Table 
34, 
2733-
2736

Large changes in “Stream Loss to Groundwater” and (to a lesser extent) 
“Stream Gain from Groundwater” are shown for the Future Baseline and 
Climate Change 2030 and 2070 scenarios relative to other water budget 
components. It is unclear what mechanism is driving these changes. Please 
provide a more thorough discussion of the mechanisms driving these 
changes.

Text was revised to provide additional information.

Sonoma County 
Water Agency

SCWA-040 C ED 3 1550 Appendix 2E not available to review. Noted.

Sonoma County 
Water Agency

SCWA-041 C GE 3
Entire 
Doc.

Additional comments and editorial suggestions are provided in the document 
to help improve clarity and readability, to be used at the authors’ discretion.

Noted.



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

Sonoma County 
Water Agency

SCWA-042 B MN 3 Fig. 1 
Please add the well ID to each of these wells. Additionally, all figures of the 
monitoring network should be similarly labeled in other figures.

To maintain clarity in the map, well IDs were or added. 
However, a table was included with information about 
monitoring wells including Well IDs.

Sonoma County 
Water Agency

SCWA-043 A IS 3 677-680

While we recognize that accounting uncertainties related to biannual 
groundwater level measurement may justify a small buffer to represent the 
actual minimum groundwater level, the choice of 10% or 10ft is provided 
without any quantitative analysis to justify those buffer values. Based on a 
preliminary evaluation of continuous, multi-year groundwater level data and 
surface water depletion RMPs in Sonoma Valley GSA area, a buffer of 2.5% 
or 5% would adequately account for this uncertainty while still being 
sufficiently protective. We encourage the GSA to select more protective 
buffers. At minimum, the "well-specific margin" should by identified and 
justified for each RMP in the text.

Please see MCR #7: Depletion of Interconnected 
Surface Waters. Upon collection of additional data, the 
GSA will re-evaluate and update RMP-specific SMC set.

Sonoma County 
Water Agency

SCWA-044 B MN 3 Fig. 2 
Please add the well ID to each of these wells. Additionally, all figures of the 
monitoring network should be similarly labeled in other figures.

Well IDs were added.

Sonoma County 
Water Agency

SCWA-045 B MN 3 Table 3 
Please identify the amount of additional buffer (i.e., percentage between 
1–10% or additional ft) used for each well, along with attendant justification 
for each of these choices in the text.

Justification is provided in the text 

Sonoma County 
Water Agency

SCWA-046 C MN 3 Fig. 9 Please add the monitoring well IDs to the map Well IDs were added.

Sonoma County 
Water Agency

SCWA-047 B IS 3 Table 7 Are the triggers Spring WLs? Please clarify. Yes, it was addressed in the text.

Sonoma County 
Water Agency

SCWA-048 A IS 3 Table 7

The MT, Triggers, and MO values for depletion of interconnected surface 
water for 391918N1232003W001 is inconsistent with those for groundwater 
levels for the same well. Lines 1820-1822 state that “… groundwater 
elevations will be used as a proxy, and the MT defined for chronic lowering of 
groundwater elevation in Aquifer I will be used as the MT for the depletion of 
ISW.” If this is the case, then the SMCs should be consistent for both 
sustainability indicators.

Addressed.

Sonoma County 
Water Agency

SCWA-049 C SMC 3 Table 7 

Please provide the approximate streambed elevation adjacent to each RMP 
location in the table. This way the MT, Trigger, and MO values can be 
assessed relative to the streambed elevation, and the gaining/losing 
conditions in the river can be evaluated at each RMP location

Approximate streambed elevation will be monitored and 
added during the implementation phase. River profile 
and streambed depth is a data gap for the Basin and 
providing approximate values based on DEMs is not 
desirable.

Sonoma County 
Water Agency

SCWA-050 A SMC/IS 3
1715-
1720 

It is unclear what the term “lowering” refers to in the significant and 
unreasonable statement. Additionally, there is no mention of adverse impacts 
on beneficial users of surface water in the sentence containing the term 
"significant and unreasonable." We propose the following modification to the 
significant and unreasonable statement to reflect the need to avoid adverse 
impacts to beneficial users of surface water: 
“Depletion of surface water due to groundwater extraction is considered 
significant and unreasonable when such depletion exceeds historical 
depletion or adversely impacts the viability of groundwater dependent 
ecosystems (GDEs) or other beneficial users of surface water, including 
maintenance of in-stream flows.”

Recommendation is accepted and implemented with 
minor revisions.



Author CIN Group Sub-Category Code/ Regulation Chapter Page Line Comment Response / Recommended Action

Sonoma County 
Water Agency

SCWA-051 A SMC/IS 3
1819-
1824

The first sentence in this section states that “… groundwater elevations will 
be used as a proxy, and the MT defined for chronic lowering of groundwater 
elevation in Aquifer I will be used as the MT for the depletion of ISW.” The 
methodology for groundwater level MTs states that “[w]herever possible, the 
MT is set as the average of the three lowest (Fall season) historical 
measurements on record for depth to groundwater taken during drought 
periods.” (lines 684-685). However, lines 1822-1824 state that the depletion 
of ISW MT is “the lowest historical groundwater depth to water …”
We advocate for more the more protective methodology that uses the 
average of the three lowest groundwater elevations. Please clarify.

The paragraph was revised and the comment was 
addressed. The intention for this SMC was to follow the 
groundwater elevation SMC methodology. However, 
wells located in Aquifer I do not have long historical 
records, and all fall into the second category of MTs, 
which is the lowest historical elevation in the short record 
of data. However, the text was updated to allow the GSA 
to update the SMC if additional data is collected and a 

 sufficient historical record is achieved.   

Sonoma County 
Water Agency

SCWA-052 A IS 3
1824-
1829

While we recognize that accounting uncertainties related to biannual 
groundwater level measurement may justify a small buffer to represent the 
actual minimum groundwater level, the choice of 10% or 10ft is provided 
without any quantitative analysis to justify those buffer values. Based on a 
preliminary evaluation of continuous, multi-year groundwater level data and 
surface water depletion RMPs in Sonoma Valley GSA area, a buffer of 
2.5–5% would adequately account for this uncertainty while still being 
sufficiently protective. We encourage the GSA to select more protective 
buffers that are quantitatively defined.

Please see MCR #7: Depletion of Interconnected 
Surface Waters. Upon collection of additional data, the 
GSA will re-evaluate and update RMP-specific SMC set.

Mike Webster 
(MCRCD)

C HCM 2 98
1626-
1627

USGS gage 11461000 is still operated by USGS and can be found at
https://waterdata.usgs.gov/ca/nwis/current/?type=flow
USGS gage 11462000 is now operated by an ACOE contractor. Data can be 
found at the California Data Exchange, CDEC, 
http://cdec.water.ca.gov/cdecstation/ , station ID: CDM.

Addressed.



MCR # Subcategory Response

1
Communication and 
Engagement Plan

The GSA understands the need for continued active and targeted outreach and education efforts during GSP implementation. These efforts 
must include all beneficial users of the Basin, including but not limited to DACs, tribes, NGOs, and environmental, agricultural, and municipal 
users. Therefore, GSA acknowledges the comments on this section of the GSP and has begun updating and improving its C&E plan as of 
November 2021. This update is unlikely to finish by the required submittal date of the GSP. Therefore, GSP will be submitted with additional 
information added about the commitment to update the C&E plan in the first year of the GSP implementation and continue the outreach and 
education efforts throughout the implementation of the GSP.

2
Identification of Disadvantaged 
Communities and Tribes

GSP Section 2.1.1 includes a description of DACs and tribes identified as the Basin's beneficial users. The GSA has a voting tribal 
representative on its Board and a tribal representative at its technical committee. Tribal member selection and election are explained in the 
GSA JPA and ByLaws, appendices 1-B and 1-C of the GSP. 
Through coordination with these tribal representatives, identification of the tribes in the Basin was improved to the extent possible and with the 
information available. The GSA has made targeted outreach and education, including meetings and presentations, during the GSP 
development. These meetings and efforts are summarized in Chapter 1 of the GSP.
According to the DWR's DAC mapping tool, the majority of the communities within the Basin are designated as either DACs or SDACs. 
Mapping and information about DACs and SDACs in the Basin are provided in Section 2.1.1 of the GSP. Therefore, any impacts to the general 
public, including domestic, agricultural, and municipal users in the Basin, reflect impacts on DACs and SDACs. The GSA has been conscious 
of this fact throughout the GSP development. Relevant sections of the GSP were updated to acknowledge this fact with more clarity.

3
Groundwater-Dependent 
Ecosystems

Identification of groundwater-dependent ecosystems (GDEs) is outlined in Section 2.2.2.7 of the GSP. The GSA used the methodology 
proposed by The Nature Conservancy. The location of communities and/or dominant species within the Basin requires local confirmation and 
an element of fine-tuning the Natural Communities Commonly Associated with Groundwater Dataset (NC Dataset) reflecting the location, 
extent, and attributes of assumed potential "vegetation" and "wetland" communities. This was done in the GSP development process by the 
GSA technical committee. The potential GDE maps were refined based on publicly available data such as land use and crop maps, and local 
input.
Groundwater levels in the Basin are generally at their highest point during the spring season. This commonly coincides with the growing 
season of potential "vegetation" GDEs. Therefore, the GSA defined a conservative criterion to identify assumed GDEs by assessing if potential 
GDEs are connected to groundwater through their assumed rooting zone depths during the spring seasons. The GSA used 2015-2020 as 
baseline years because groundwater level data is available for the Basin during this period. The GSP was updated to explain this with more 
clarity.
The goal of the GSP is to protect existing GDEs. Assumed GDEs are therefore sufficiently protected when groundwater level and depletion of 
interconnected surface waters (ISWs) sustainable management criteria (SMC) are set to preserve historical water level conditions.  
The GSA acknowledges the existing data gaps regarding GDE location, extent, and attributes as well as groundwater level data. This has been 
highlighted in Appendix 2E of the GSP and Section 2.2.2.7. Therefore, the GSA has modified the GDE analysis and added an additional 
category called "potential GDEs" based on the commenters' recommendations. This category includes the mapped potential GDEs that do not 
satisfy the connection criterion explained above. The GSA will re-assess these GDEs upon collecting more information and update the GSP for 
its 5-year review accordingly. This is to better address and consider existing data gaps and uncertainty in GSP development. Impacts to GDEs 
for setting sustainable management criteria and other facets of the GSP are still defined based on the assumed GDEs but will be revised 
accordingly upon re-assessment of potential GDEs for the next review. 
Moreover, the GSA developed an additional PMA to implement GDE monitoring on an as-needed basis using satellite imagery and vegetation 
indices. GSP Chapter 4 is modified to include this PMA. The GSA looks forward to working with stakeholders and other agencies to fill these 
data gaps of local habitat in the Basin for the next GSP review and acknowledges the importance of a coordinated effort to fully understand 

4 Climate Change

The GSA acknowledges the importance of assessing the impacts of climate change in all aspects of the GSP and providing adaptability to 
efficiently and effectively mitigate such effects. The significance of these changes has been made ever so clearer during the recent drought in 
Mendocino County. 

The GSA has simulated the two central tendency scenarios suggested by the DWR to assess climate change impacts on Basin's sustainability. 
This approach is consistent with several submitted critical basin GSPs. These simulations are discussed in Section 2.2.3 of the GSP as wells 
as Appendix 2D. These scenarios and their impacts on groundwater levels and water budget were extensively discussed at GSA Board and its 
technical committee meetings and were considered in setting sustainable management criteria and planning the future of the Basin.

However, the GSA is aware that these two scenarios may not represent the full spectrum of impacts and uncertainty that climate change may 
impose on the Basin. Due to DWR methodology, it is difficult to assess the impacts of climate change on precipitation patterns, including 
changes to timing and intensity of precipitation events. It is also important to consider the increasing lengths and severity of droughts and dry 
years, which this methodology may not represent due to repeating the historical hydrology. 

The GSA also acknowledges data gaps and existing uncertainty in its Ukiah Valley integrated hydrological model (UVIHM), as outlined in 
Appendix 2D. While the model was developed based on the best available science and data and provided a sufficient understanding of Basin 
conditions, further improvements are needed to conduct climate change studies and simulate future scenarios. GSA has sought to coordinate 
with local and regional stakeholders in generating and conducting climate change scenarios to include the largest spectrum of expected 
changes possible. Through these coordinations, the GSA has developed a framework in communication with Sonoma Water to conduct 
watershed-wide consistent climate change simulations for the Basin. This will help the GSA include the changes to reservoir operation and 
surface water availability in the Basin through the Potter Valley Project and Coyote Valley Dam. Surface water availability can have significant 
impacts on the Basin and need to be incorporated into future scenarios. Sonoma Water has implemented climate change scenarios based on 
downscaled GCM data for the groundwater basins that it manages. Following its approach will help the GSA address climate change impacts 
as a watershed-wide and regional effort. This framework is explained in more detail in Appendix 2D. 

Conducting such extensive studies needed major enhancements to the UVIHM and significant cooperation from Sonoma Water that could not 
fit within the scope of the GSP development. Therefore, a PMA is added to Chapter 4 of the GSP to outline the path forward for conducting 
climate change studies and future scenarios.

5 Water Budget

The GSA used the Ukiah Valley Integrated Hydrological Model (UVIHM) to produce water budgets. Water budgets are summarized in Section 
2.2.3 of the GSP and in more detail in Appendix 2D. UVIHM was developed using the best available science and data. Water use and recharge 
practices in the basin have been implemented in the model as accurately as possible, depending on the available data and the GSP 
development scope and time limitations. Input data to the UVIHM, including water use, are discussed in detail in Appendix 2D.  

Native vegetation water demand is simulated by the UVIHM and is included in the water budget. UVIHM PRMS considers the land cover of the 
watershed to calculate evapotranspiration demands. This demand includes what native vegetation uses as its water demand. In order to better 
clarify these demands, crop use maps were added to Appendix 2D to show the root zone budget for native and riparian vegetation. These 
budgets are calculated by UVIHM IDC. No additional demands were transferred to UVIHM GSFLOW for native and riparian vegetation since it 
would duplicate this specific water use accounting. The GSA acknowledges that to better estimate native and riparian vegetation needs, 
additional data regarding the vegetation type and their typical water use is required. However, it finds the calculation method incorporated in 
the PRMS to be sufficient for simulation of Basin conditions. The GSA will update and enhance the UVIHM as more data becomes available, 
including additional native and riparian vegetation data.  

It is worth noting that the UVIHM will be updated and re-calibrated upon collection of additional data and for the GSP's 5-year review. Water 
budgets will be accordingly updated upon recalibration of the model.



MCR # Subcategory Response

6 Sustainable Yield

The starting value of the sustainable yield is focused on the historic average of groundwater pumping, translating into looking at the future 
averages of annual groundwater pumping rather than specific years. The GSP is being more conservative in defining the sustainability of the 
basin according to the different sustainable management criteria than a single sustainable yield number. Prescribing a fixed sustainable yield is 
technically incorrect and practically insufficient to achieve long-term sustainability. 
The GSA acknowledges the importance of assessing the impacts of climate change in all aspects of the GSP and providing adaptability to 
mitigate such effects efficiently and effectively. Furthermore, the GSA acknowledges the impacts of possible changes to the water system in the 
Basin due to the future of the Potter Valley Project and sees the need to assess the combined effects of such changes with climate change. As 
outlined in Master Comment Response #4 for climate change, GSA included a climate change PMA to conduct further studies and future 
scenarios to assess the impacts of climate change. Upon completion of such studies, the sustainable yield will be updated as necessary to 
reflect the impacts of climate change. The GSA believes that the management framework developed for the Basin, considering that it is not in 
overdraft conditions, is sufficiently protective and adaptive and further re-evaluation are possible and necessary to keep the Basin sustainable 
(see also MCR #4: Climate Change).

7
Depletion of Interconnected 
Surface Waters

The best available data and information were used to identify interconnected surface waters (ISWs). The GSA acknowledges the existing data 
gaps impacting this determination, as discussed in Appendix 2E, and incorporates this uncertainty into its decision by considering the entire 
Russian River mainstem as likely connected, although its assessments showed a few segments to be seasonally disconnected. In addition, the 
GSA changed the identification of tributaries that its analysis showed to be disconnected to "likely disconnected" and will reassess its 
determination upon collection of additional data for the 5-year GSP update.
The GSP uses adaptive management to address the uncertainty surrounding the depletion of ISWs sustainable management criteria (SMC). 
The initial ISW depletion SMC, set based on sparse (in both time and space) GW elevations, aims to protect ISW depletions during the first 
five years. These initial SMC are set in coordination with the Sonoma Water and are consistent with SMCs set in other Basins, and GSPs 
developed within the Russian River watershed. The GSA assessed the impacts to beneficial uses and users of groundwater and surface water 
to the best of its ability and used the best available data and information to develop the SMC methodology for groundwater levels (See section 
3.4).
The GSP identifies a reliable methodology to be pursued upon collection of additional data and for the 5-year review of the GSP:  the depletion 
of ISW SMC will be reviewed based on the model generated depletion volumes (this is the metric suggested by DWR in the regulation), 
streamflow, and continuous groundwater level data collected at implemented monitoring transects. A detailed explanation of the initial SMC and 
the future pathway to revise the SMC is provided in Section 3.9 of the GSP. 
Currently, the GSP lacks sufficient data to calculate the depletion of ISWs due to groundwater pumping using the model. The current version of 
the UVIHM lacks adequate surface water and groundwater monitoring data near the river to be reliably calibrated. Due to these data gaps and 
inherent uncertainties, the GSA did not develop interim milestones for the depletion of ISWs either.  Interim milestones will be developed 
during the first five-year of the implementation period upon the availability of additional data and enhancement and calibration of the UVIHM. 
While measurable objectives are provided based on groundwater elevations, they should be considered as temporary proxies and will be 
revised accordingly to be based on the depletion of ISWs due to groundwater pumping.
 The GSA acknowledges the data gaps in the identification and depletion of ISWs in Section 2.2.2.6, outlines how to address them in Appendix 
2E, and discusses the implementation plan in Chapter 5. The GSA will immediately begin to address the identified data gaps and update and 
re-calibrate the UVIHM during implementation. The depletion of ISWs SMC will be revisited during the next 5-year GSP update.

8
Design and Implementation of 
Monitoring Networks

The GSA identified and prioritized its data gaps in Appendix 2E and developed a PMA in Chapter 4 to implement and enhance monitoring 
activities. The GSA acknowledges that measuring streamflow from Russian River tributaries may be helpful to the management of the Basin. 
Therefore, it has installed streamflow gages on Forsythe Creek and West Fork Russian River in Redwood Valley during GSP development. 
The GSA will pursue additional funding through available grants and coordination with other stakeholders to install streamflow gages on other 
prioritized tributaries.
The GSA also supports additional representative monitoring points (RMPs) to be added for groundwater levels and depletion of ISWs SMCs. 
Due to the short history of groundwater level data in the Basin and the limited number of wells for reliable monitoring, the GSA could not 
increase the number of RMPs per principal aquifers. However, the GSA has installed new monitoring wells in the Basin during the GSP 
development through DWR technical support services grant and instrumented them with continuous monitoring devices. Information was added 
to Section 3.4.1 of the GSP to incorporate newly drilled wells as RMPs upon establishing sufficient baseline data for the 5-year update of the 
GSP.
Proper implementation details for covering these data gaps were added to Chapter 5 of the GSP. The GSA is committed to data collection and 
providing a better understanding of the Basin conditions and believes that it is needed for sustainable management of the Basin. As outlined in 
Chapters 4 and 5 of the GSP and Appendix 2E, the GSA will pursue additional funding through available grants to increase the spatial and 
temporal frequency of its monitoring network and data collection as possible.

9
Projects and Management 
Actions

The GSP Chapter 4 was updated to include additional PMAs with respect to data gaps and data collection, climate change impact studies, 
demand management and groundwater conservation. Well inventory PMA and well rehabilitation program were expanded to provide clarity on 
its implementation. Further details with respect to PMA implementation and possible funding sources were added to Chapter 4. Needed PMAs 
that the GSA will implement are added to Chapter 5, and their implementation schedule is provided. GSAs commitment to apply for applicable 
grants was highlighted in Chapter 5.

10
Data Gaps and GSP 
Implementation

Implementation Plan and Chapter 5 of the GSP were updated to provide better clarity in funding sources, implementing PMAs, and covering 
data gaps. Data gaps are identified and explained in Appendix 2E and prioritized based on their influence in understanding the conditions of 
the Basin and its management. GSA laid out a plan in Chapter 5 to cover the prioritized data gaps and outlined its commitment to pursue 
additional funding and grants to cover data gaps. Additional PMAs are also added to Chapter 4 to address specific gaps such as climate 
change studies, well inventory, and drinking water well protection. 
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Article 5. Plan Contents for Sample Basin
Page 

Numbers 
of Plan

Or Section 
Numbers

Or Figure 
Numbers

Or Table 
Numbers

Notes

§ 354. Introduction to Plan Contents

This Article describes the required contents of Plans submitted to the Department for evaluation, 
including administrative information, a description of the basin setting, sustainable management 
criteria, description of the monitoring network, and projects and management actions. 

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

SubArticle 1. Administrative Information
§ 354.2. Introduction to Administrative Information

This Subarticle describes information in the Plan relating to administrative and other 
general information about the Agency that has adopted the Plan and the area covered by 
the Plan.
Note: Authority cited: Section 10733.2, Water Code.
Reference: Section 10733.2, Water Code.

§ 354.4. General Information
Each Plan shall include the following general information:

(a)
An executive summary written in plain language that provides an overview of the Plan 
and description of groundwater conditions in the basin.   18:50 ES‐1:ES‐5 1:6 1:4

(b)

A list of references and technical studies relied upon by the Agency in developing the 
Plan.  Each Agency shall provide to the Department electronic copies of reports and 
other documents and materials cited as references that are not generally available to the 
public.   406:408 6
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10733.2 and 10733.4, Water Code.

§ 354.6. Agency Information
When submitting an adopted Plan to the Department, the Agency shall include a copy of 
the information provided pursuant to Water Code Section 10723.8, with any updates, if 
necessary, along with the following information:

(a) The name and mailing address of the Agency. 55 1.3.2

(b)
The organization and management structure of the Agency, identifying persons with 
management authority for implementation of the Plan. 92:94

2.1.5.1:2.1.
5.4 2.3:2.4

(c)
The name and contact information, including the phone number, mailing address and 
electronic mail address, of the plan manager.  59 1.3.2

(d)
The legal authority of the Agency, with specific reference to citations setting forth the 
duties, powers, and responsibilities of the Agency, demonstrating that the Agency has 
the legal authority to implement the Plan. 59, 438:454 1.3.4 Appendices 1‐B and 1‐C

(e)
An estimate of the cost of implementing the Plan and a general description of how the 
Agency plans to meet those costs. 

57:59,401:
402 1.3.5, 5.2 5.2

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.8, 10727.2, and 10733.2, Water Code.

§ 354.8. Description of Plan Area
Each Plan shall include a description of the geographic areas covered, including the 
following information:

(a) One or more maps of the basin that depict the following, as applicable:

GSP Document References
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(1)
The area covered by the Plan, delineating areas managed by the Agency as an exclusive Agency 
and any areas for which the Agency is not an exclusive Agency, and the name and location of any 
adjacent basins.   64:65 2.1.1 2.1:2.2

(2) Adjudicated areas, other Agencies within the basin, and areas covered by an Alternative.
74 2.1.1.2

(3)
Jurisdictional boundaries of federal or state land (including the identity of the agency 
with jurisdiction over that land), tribal land, cities, counties, agencies with water 
management responsibilities, and areas covered by relevant general plans. 67:73 2.1.1.1 2.3:2.5

(4)
Existing land use designations and the identification of water use sector and water 
source type.

74:77,1037
:1193 2.1.1.3 2.6:2.7  2.1,2.2 Apendix 2‐D

(5)

The density of wells per square mile, by dasymetric or similar mapping techniques, 
showing the general distribution of agricultural, industrial, and domestic water supply 
wells in the basin, including de minimis extractors, and the location and extent of 
communities dependent upon groundwater, utilizing data provided by the Department, 
as specified in Section 353.2, or the best available information.  77:79 2.1.1.4 2.8:2.9

(b)
A written description of the Plan area, including a summary of the jurisdictional areas 
and other features depicted on the map.  64:79 2.1.1 2.1:2.9 2.1,2.2

(c)

Identification of existing water resource monitoring and management programs, and 
description of any such programs the Agency plans to incorporate in its monitoring 
network or in development of its Plan.   The Agency may coordinate with existing water 
resource monitoring and management programs to incorporate and adopt that program 
as part of the Plan.     80:85 2.1.2

(d)
A description of how existing water resource monitoring or management programs may 
limit operational flexibility in the basin, and how the Plan has been developed to adapt to 
those limits.  85 2.1.2.4

(e) A description of conjunctive use programs in the basin. 88 2.1.4.5

(f)
A plain language description of the land use elements or topic categories of applicable 
general plans that includes the following: 

(1) A summary of general plans and other land use plans governing the basin. 82:83
2.1.3.1, 
2.1.3.2

(2)

A general description of how implementation of existing land use plans may change 
water demands within the basin or affect the ability of the Agency to achieve sustainable 
groundwater management over the planning and implementation horizon, and how the 
Plan addresses those potential effects 82:83

2.1.3.1, 
2.1.3.2

(3)
A general description of how implementation of the Plan may affect the water supply 
assumptions of relevant land use plans over the planning and implementation horizon. 

82:83
2.1.3.1, 
2.1.3.2

(4)
A summary of the process for permitting new or replacement wells in the basin, 
including adopted standards in local well ordinances, zoning codes, and policies 
contained in adopted land use plans. 83 2.1.3.3

(5)
To the extent known, the Agency may include information regarding the implementation 
of land use plans outside the basin that could affect the ability of the Agency to achieve 
sustainable groundwater management. 82:83 2.1.3.1
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(g)
A description of any of the additional Plan elements included in Water Code Section 
10727.4 that the Agency determines to be appropriate. 84:85 2.1.4
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10720.3, 10727.2, 10727.4, 10733, and 10733.2, Water Code.

§ 354.10. Notice and Communication
Each Plan shall include a summary of information relating to notification and 
communication by the Agency with other agencies and interested parties including the 
following:

(a)

A description of the beneficial uses and users of groundwater in the basin, including the 
land uses and property interests potentially affected by the use of groundwater in the 
basin, the types of parties representing those interests, and the nature of consultation 
with those parties.  95:104

2.1.5.6:2.1.
5.9 2.5,2.6

(b) A list of public meetings at which the Plan was discussed or considered by the Agency.
99:105 2.1.5.8‐10 2.10 2.6

(c)
Comments regarding the Plan received by the Agency and a summary of any responses 
by the Agency. 61 1.4.1

Appendix 1‐D includes explanation of 
commenting process, all the comments received, 
and responses provided.

(d) A communication section of the Plan that includes the following:

(1) An explanation of the Agency’s decision‐making process. 94, 413:438 2.1.5.4 Appendix 1‐A

(2)
Identification of opportunities for public engagement and a discussion of how public 
input and response will be used. 94:104

2.1.5.5:2.1.
5.9 2.6

(3)
A description of how the Agency encourages the active involvement of diverse social, 
cultural, and economic elements of the population within the basin.

95:104
2.1.5.6:2.1.
5.9 2.5, 2.6

Communication and engagement plan is being 
updated by the GSA for the first annual report 
and expands the current communication plan to 
the implementation period in more detail.

(4)
The method the Agency shall follow to inform the public about progress implementing 
the Plan, including the status of projects and actions.  98:104

2.1.5.7:2.1.
5.9 2.6

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.8, 10728.4, and 10733.2, Water Code

SubArticle 2. Basin Setting
§ 354.12. Introduction to Basin Setting

This Subarticle describes the information about the physical setting and characteristics of 
the basin and current conditions of the basin that shall be part of each Plan, including the 
identification of data gaps and levels of uncertainty, which comprise the basin setting 
that serves as the basis for defining and assessing reasonable sustainable management 
criteria and projects and management actions.  Information provided pursuant to this 
Subarticle shall be prepared by or under the direction of a professional geologist or 
professional engineer. 

Note: Authority cited: Section 10733.2, Water Code.
Reference: Section 10733.2, Water Code.

§ 354.14. Hydrogeologic Conceptual Model

Page 3 of 18



Article 5. Plan Contents for Sample Basin
Page 

Numbers 
of Plan

Or Section 
Numbers

Or Figure 
Numbers

Or Table 
Numbers

Notes

GSP Document References

(a)
Each Plan shall include a descriptive hydrogeologic conceptual model of the basin based 
on technical studies and qualified maps that characterizes the physical components and 
interaction of the surface water and groundwater systems in the basin.  

106:164,61
4:969,995:
1310 2.2.1 2.11:2.28 2.7:2.18 Appendices 2‐A, 2‐C, 2‐D, and 2‐E

(b)
The hydrogeologic conceptual model shall be summarized in a written description that 
includes the following:

(1)
The regional geologic and structural setting of the basin including the immediate 
surrounding area, as necessary for geologic consistency. 109:112 2.2.1.1 2.11:2.12

(2)
Lateral basin boundaries, including major geologic features that significantly affect 
groundwater flow.

109:112,12
0

2.2.1.1,2.2.
1.3 2.11:2.12

(3) The definable bottom of the basin. 111 2.2.1.1
(4) Principal aquifers and aquitards, including the following information:

(A) Formation names, if defined. 115:122 2.2.1.3 2.14‐2.17

(B)
Physical properties of aquifers and aquitards, including the vertical and lateral extent, 
hydraulic conductivity, and storativity, which may be based on existing technical studies 
or other best available information. 132:145 132:145 132:145 132:145

(C)
Structural properties of the basin that restrict groundwater flow within the principal 
aquifers, including information regarding stratigraphic changes, truncation of units, or 
other features. 132:145 2.2.1.4 2.21:2.22 2.10:2.13

(D)
General water quality of the principal aquifers, which may be based on information 
derived from existing technical studies or regulatory programs. 142:143 2.2.1.4 2.22 2.13

(E)
Identification of the primary use or uses of each aquifer, such as domestic, irrigation, or 
municipal water supply.

132:145, 
614:969 2.2.1.4 Appendix 2‐A

(5) Identification of data gaps and uncertainty within the hydrogeologic conceptual model 164,1193:1
310 2.2.1.7 Appendix 2‐E

(c)
The hydrogeologic conceptual model shall be represented graphically by at least two 
scaled cross‐sections that display the information required by this section and are 
sufficient to depict major stratigraphic and structural features in the basin. 115:131, 

614:969 2.2.1.3 2.16:2.20 2.8:2.9 Appendix 2‐A

(d)
Physical characteristics of the basin shall be represented on one or more maps that 
depict the following:

(1)
Topographic information derived from the U.S. Geological Survey or another reliable 
source. 105:106 2.2.1.1 2.11

(2)
Surficial geology derived from a qualified map including the locations of cross‐sections 
required by this Section.

107:115, 
614:969 2.2.1.1 2.13 Appendix 2‐A

(3)
Soil characteristics as described by the appropriate Natural Resources Conservation 
Service soil survey or other applicable studies.

113:115,10
37:1193 2.2.1.2 2.13:2.14 Appendix 2‐D

(4)
Delineation of existing recharge areas that substantially contribute to the replenishment 
of the basin, potential recharge areas, and discharge areas, including significant active 
springs, seeps, and wetlands within or adjacent to the basin.  

113:114, 
146:152,10
37:1193

2.2.1.2, 
2.2.1.5 2.13, 2.23 Appendix 2‐D

(5) Surface water bodies that are significant to the management of the basin.
153:163,10
37:1193 2.2.1.6 2.28:2.32 2.15:218 Appendix 2‐D

(6) The source and point of delivery for imported water supplies.
153:163,10
37:1193 2.2.1.6 2.28:2.32 2.15:218 Appendix 2‐D
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Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2, 10733, and 10733.2, Water Code.

§ 354.16. Groundwater Conditions 
Each Plan shall provide a description of current and historical groundwater conditions in 
the basin, including data from January 1, 2015, to current conditions, based on the best 
available information that includes the following:

(a)
Groundwater elevation data demonstrating flow directions, lateral and vertical gradients, 
and regional pumping patterns, including:  

(1)
Groundwater elevation contour maps depicting the groundwater table or potentiometric 
surface associated with the current seasonal high and seasonal low for each principal 
aquifer within the basin. 178:179 2.2.2.1 2.35:2.36

(2)
Hydrographs depicting long‐term groundwater elevations, historical highs and lows, and 
hydraulic gradients between principal aquifers.  173:183 2.2.2.1

2.31:2.33, 
2.37:2.39 2.19

(b)

A graph depicting estimates of the change in groundwater in storage, based on data, 
demonstrating the annual and cumulative change in the volume of groundwater in 
storage between seasonal high groundwater conditions, including the annual 
groundwater use and water year type. 184:185 2.2.2.2 2.40

(c)
Seawater intrusion conditions in the basin, including maps and cross‐sections of the 
seawater intrusion front for each principal aquifer. 186 2.2.2.3 Seawater intrusion is not applicable in the basin.

(d)
Groundwater quality issues that may affect the supply and beneficial uses of 
groundwater, including a description and map of the location of known groundwater 
contamination sites and plumes. 186:208 2.2.2.4 2.41:2.51 2.20

(e)
The extent, cumulative total, and annual rate of land subsidence, including maps 
depicting total subsidence, utilizing data available from the Department, as specified in 
Section 353.2, or the best available information. 207:208 2.2.2.5 2.56

(f)
Identification of interconnected surface water systems within the basin and an estimate 
of the quantity and timing of depletions of those systems, utilizing data available from 
the Department, as specified in Section 353.2, or the best available information. 

211:217 2.2.2.6 2.53:2.56

(g)
Identification of groundwater dependent ecosystems within the basin, utilizing data 
available from the Department, as specified in Section 353.2, or the best available 
information.  218:244 2.2.2.7 2.57:2.70 2.21:2.27
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10727.4, and 10733.2, Water Code.

§ 354.18. Water Budget

(a)

Each Plan shall include a water budget for the basin that provides an accounting and 
assessment of the total annual volume of groundwater and surface water entering and 
leaving the basin, including historical, current and projected water budget conditions, 
and the change in the volume of water stored.  Water budget information shall be 
reported in tabular and graphical form.   

243:271,10
37:1193 2.2.3

Appendix 2‐D Ukiah Valley Integrated Hydrologic 
Model Report includes information on surface 
water budgets, including model calibration, 
results, and sensitivity runs.

(b)
The water budget shall quantify the following, either through direct measurements or 
estimates based on data: 

(1) Total surface water entering and leaving a basin by water source type. 243:271 2.2.3
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(2)
Inflow to the groundwater system by water source type, including subsurface 
groundwater inflow and infiltration of precipitation, applied water, and surface water 
systems, such as lakes, streams, rivers, canals, springs and conveyance systems.

243:271 2.2.3

(3)
Outflows from the groundwater system by water use sector, including 
evapotranspiration, groundwater extraction, groundwater discharge to surface water 
sources, and subsurface groundwater outflow. 243:271 2.2.3

(4)
The change in the annual volume of groundwater in storage between seasonal high 
conditions.   243:271 2.2.3

(5)
If overdraft conditions occur, as defined in Bulletin 118, the water budget shall include a 
quantification of overdraft over a period of years during which water year and water 
supply conditions approximate average conditions. 243:271 2.2.3

(6)
The water year type associated with the annual supply, demand, and change in 
groundwater stored. 253:261 2.2.3.3 2.76:2.79 2.30

(7) An estimate of sustainable yield for the basin. 270 2.2.3.7

(c)
Each Plan shall quantify the current, historical, and projected water budget for the basin 
as follows:  

(1)
Current water budget information shall quantify current inflows and outflows for the 
basin using the most recent hydrology, water supply, water demand, and land use 
information.   

263:265,10
37:1193 2.2.3.4 2.76 2.31 Appendix 2‐D

(2)

Historical water budget information shall be used to evaluate availability or reliability of 
past surface water supply deliveries and aquifer response to water supply and demand 
trends relative to water year type.  The historical water budget shall include the 
following:

(A)

A quantitative evaluation of the availability or reliability of historical surface water supply 
deliveries as a function of the historical planned versus actual annual surface water 
deliveries, by surface water source and water year type, and based on the most recent 
ten years of surface water supply information.

255:266,10
37:1193

2.2.3.3:2.2.
3.5 2.72:2.76 2.30:2.31 Appendix 2‐D

(B)

A quantitative assessment of the historical water budget, starting with the most recently 
available information and extending back a minimum of 10 years, or as is sufficient to 
calibrate and reduce the uncertainty of the tools and methods used to estimate and 
project future water budget information and future aquifer response to proposed 
sustainable groundwater management practices over the planning and implementation 
horizon. 

255:266,10
37:1193

2.2.3.3:2.2.
3.5 2.72:2.76 2.30:2.31 Appendix 2‐D

(C)

A description of how historical conditions concerning hydrology, water demand, and 
surface water supply availability or reliability have impacted the ability of the Agency to 
operate the basin within sustainable yield.  Basin hydrology may be characterized and 
evaluated using water year type.

255:266,10
37:1193

2.2.3.3:2.2.
3.5 2.72:2.76 2.30:2.31 Appendix 2‐D

(3)

Projected water budgets shall be used to estimate future baseline conditions of supply, 
demand, and aquifer response to Plan implementation, and to identify the uncertainties 
of these projected water budget components. The projected water budget shall utilize 
the following methodologies and assumptions to estimate future baseline conditions 
concerning hydrology, water demand and surface water supply availability or reliability 
over the planning and implementation horizon:
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(A)

Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration, 
and streamflow information as the baseline condition for estimating future hydrology.  
The projected hydrology information shall also be applied as the baseline condition used 
to evaluate future scenarios of hydrologic uncertainty associated with projections of 
climate change and sea level rise.  

267:270,10
37:1193 2.2.3.6 2.77 2.32:2.33 Appendix 2‐D

(B)

Projected water demand shall utilize the most recent land use, evapotranspiration, and 
crop coefficient information as the baseline condition for estimating future water 
demand.  The projected water demand information shall also be applied as the baseline 
condition used to evaluate future scenarios of water demand uncertainty associated with 
projected changes in local land use planning, population growth, and climate. 

267:270,10
37:1193 2.2.3.6 2.77 2.32:2.33 Appendix 2‐D

(C)

Projected surface water supply shall utilize the most recent water supply information as 
the baseline condition for estimating future surface water supply.  The projected surface 
water supply shall also be applied as the baseline condition used to evaluate future 
scenarios of surface water supply availability and reliability as a function of the historical 
surface water supply identified in Section 354.18(c)(2)(A), and the projected changes in 
local land use planning, population growth, and climate.

267:270,10
37:1193 2.2.3.6 2.77 2.32:2.33 Appendix 2‐D

(d)
The Agency shall utilize the following information provided, as available, by the 
Department pursuant to Section 353.2, or other data of comparable quality, to develop 
the water budget:

(1)
Historical water budget information for mean annual temperature, mean annual 
precipitation, water year type, and land use.  

245:254,10
37:1193

2.2.3.1:2.2.
3.2 2.72 2.28:2.29 Appendix 2‐D

(2)
Current water budget information for temperature, water year type, evapotranspiration, 
and land use.

245:254, 
263:265,10
37:1193

2.2.3.1, 
2.2.3.4 2.28:2.29 Appendix 2‐D

(3)
Projected water budget information for population, population growth, climate change, 
and sea level rise.  

245:254, 
267:270,10
37:1193

2.2.3.1, 
2.2.3.6 2.28:2.29 Appendix 2‐D

(e)

Each Plan shall rely on the best available information and best available science to 
quantify the water budget for the basin in order to provide an understanding of historical 
and projected hydrology, water demand, water supply, land use, population, climate 
change, sea level rise, groundwater and surface water interaction, and subsurface 
groundwater flow.  If a numerical groundwater and surface water model is not used to 
quantify and evaluate the projected water budget conditions and the potential impacts 
to beneficial uses and users of groundwater, the Plan shall identify and describe an 
equally effective method, tool, or analytical model to evaluate projected water budget 
conditions. 

245:254,10
37:1193

2.2.3.1:2.2.
3.2 2.72 2.28:2.29 Appendix 2‐D

(f)

The Department shall provide the California Central Valley Groundwater‐Surface Water 
Simulation Model (C2VSIM) and the Integrated Water Flow Model (IWFM) for use by 
Agencies in developing the water budget.  Each Agency may choose to use a different 
groundwater and surface water model, pursuant to Section 352.4.

245,1037:1
193 2.2.3.1

Appendix 2‐D Ukiah Valley Integrated Hydrologic 
Model Report includes information on model 
selection. 

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10721, 10723.2, 10727.2, 10727.6, 10729, and 10733.2, Water 
Code.
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§ 354.20. Management Areas

(a)

Each Agency may define one or more management areas within a basin if the Agency has 
determined that creation of management areas will facilitate implementation of the 
Plan.  Management areas may define different minimum thresholds and be operated to 
different measurable objectives than the basin at large, provided that undesirable results 
are defined consistently throughout the basin. 272 2.2.4

At this time, the GSA has decided not to define 
management areas for the Basin. 

(b)
A basin that includes one or more management areas shall describe the following in the 
Plan:

(1) The reason for the creation of each management area. N/A
At this time, the GSA has decided not to define 
management areas for the Basin. 

(2)
The minimum thresholds and measurable objectives established for each management 
area, and an explanation of the rationale for selecting those values, if different from the 
basin at large.  N/A

At this time, the GSA has decided not to define 
management areas for the Basin. 

(3) The level of monitoring and analysis appropriate for each management area. N/A
At this time, the GSA has decided not to define 
management areas for the Basin. 

(4)
An explanation of how the management area can operate under different minimum 
thresholds and measurable objectives without causing undesirable results outside the 
management area, if applicable. N/A

At this time, the GSA has decided not to define 
management areas for the Basin. 

(c)
If a Plan includes one or more management areas, the Plan shall include descriptions, 
maps, and other information required by this Subarticle sufficient to describe conditions 
in those areas. N/A

At this time, the GSA has decided not to define 
management areas for the Basin. 

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10733.2 and 10733.4, Water Code.

SubArticle 3. Sustainable Management Criteria
§ 354.22. Introduction to Sustainable Management Criteria

This Subarticle describes criteria by which an Agency defines conditions in its Plan that 
constitute sustainable groundwater management for the basin, including the process by 
which the Agency shall characterize undesirable results, and establish minimum 
thresholds and measurable objectives for each applicable sustainability indicator. 

Note: Authority cited: Section 10733.2, Water Code.
Reference: Section 10733.2, Water Code.

§ 354.24. Sustainability Goal

Each Agency shall establish in its Plan a sustainability goal for the basin that culminates in 
the absence of undesirable results within 20 years of the applicable statutory deadline.  
The Plan shall include a description of the sustainability goal, including information from 
the basin setting used to establish the sustainability goal, a discussion of the measures 
that will be implemented to ensure that the basin will be operated within its sustainable 
yield, and an explanation of how the sustainability goal is likely to be achieved within 20 
years of Plan implementation and is likely to be maintained through the planning and 
implementation horizon. 277 3.2
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10721, 10727, 10727.2, 10733.2, and 10733.8, Water Code.
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§ 354.26. Undesirable Results 

(a)

Each Agency shall describe in its Plan the processes and criteria relied upon to define 
undesirable results applicable to the basin.  Undesirable results occur when significant 
and unreasonable effects for any of the sustainability indicators are caused by 
groundwater conditions occurring throughout the basin.

297:300, 
311, 320, 
332, 
343:346

3.4.2, 3.5.1, 
3.7.2, 3.8.2, 
3.9.2

(b) The description of undesirable results shall include the following:

(1)
The cause of groundwater conditions occurring throughout the basin that would lead to 
or has led to undesirable results based on information described in the basin setting, and 
other data or models as appropriate. 

298:299, 
311:312, 
320:321,34
4

3.4.2.1, 
3.5.1.1, 
3.7.2.1, 
3.9.2.1

(2)

The criteria used to define when and where the effects of the groundwater conditions 
cause undesirable results for each applicable sustainability indicator.  The criteria shall be 
based on a quantitative description of the combination of minimum threshold 
exceedances that cause significant and unreasonable effects in the basin.     

297:300, 
311, 320, 
332, 
343:346

3.4.2, 3.5.1, 
3.7.2, 3.8.2, 
3.9.2

(3)
Potential effects on the beneficial uses and users of groundwater, on land uses and 
property interests, and other potential effects that may occur or are occurring from 
undesirable results.

298:299, 
312, 321, 
332, 
344:345

3.4.2.2, 
3.5.1.2, 
3.7.2.2, 
3.8.2.1, 
3.9.2.2

(c)

The Agency may need to evaluate multiple minimum thresholds to determine whether 
an undesirable result is occurring in the basin.  The determination that undesirable 
results are occurring may depend upon measurements from multiple monitoring sites, 
rather than a single monitoring site.

297:300, 
311, 320, 
332, 
343:346

3.4.2, 3.5.1, 
3.7.2, 3.8.2, 
3.9.2

(d)

An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be 
required to establish criteria for undesirable results related to those sustainability 
indicators. 313 3.6
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10721, 10723.2, 10727.2, 10733.2, and 10733.8, Water Code.

§ 354.28. Minimum Thresholds

(a)

Each Agency in its Plan shall establish minimum thresholds that quantify groundwater 
conditions for each applicable sustainability indicator at each monitoring site or 
representative monitoring site established pursuant to Section 354.36.  The numeric 
value used to define minimum thresholds shall represent a point in the basin that, if 
exceeded, may cause undesirable results as described in Section 354.26.

299:308, 
312, 
322:324, 
322:333,34
6:350

3.4.3, 
3.5.3,3.7.3,
3.8.3

(b) The description of minimum thresholds shall include the following:

(1)

The information and criteria relied upon to establish and justify the minimum thresholds 
for each sustainability indicator.  The justification for the minimum threshold shall be 
supported by information provided in the basin setting, and other data or models as 
appropriate, and qualified by uncertainty in the understanding of the basin setting. 

302:308, 
312, 
323:325, 
333, 
347:350,12
48:1270

3.4.3.1, 
3.5.2 
3.7.4,3.8.4.
1, 3.9.4 Appendix 3‐A
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(2)
The relationship between the minimum thresholds for each sustainability indicator, 
including an explanation of how the Agency has determined that basin conditions at each 
minimum threshold will avoid undesirable results for each of the sustainability indicators. 

302:308, 
312, 
325,333,35
0

3.4.3.1: 
3.4.3.2, 
3.5.2.1, 
3.7.4.1,3.8.
4.1,3.9.4.1

(3)
How minimum thresholds have been selected to avoid causing undesirable results in 
adjacent basins or affecting the ability of adjacent basins to achieve sustainability goals.

N/A No adjacent medium or high priority basins

(4)
How minimum thresholds may affect the interests of beneficial uses and users of 
groundwater or land uses and property interests.

302:308, 
312, 
323:325, 
333, 
347:350, 
1248:1270

3.4.3.1, 
3.5.2 
3.7.4,3.8.4.
1, 3.9.4 Appendix 3‐A

(5)
How state, federal, or local standards relate to the relevant sustainability indicator.  If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the 
nature of and basis for the difference.  323:324 3.7.4

(6)
How each minimum threshold will be quantitatively measured, consistent with the 
monitoring network requirements described in Subarticle 4.

294:296,32
3:324

3.4.1.3,3.7.
1.1

(c) Minimum thresholds for each sustainability indicator shall be defined as follows:

(1)

Chronic Lowering of Groundwater Levels.  The minimum threshold for chronic lowering 
of groundwater levels shall be the groundwater elevation indicating a depletion of supply 
at a given location that may lead to undesirable results.  Minimum thresholds for chronic 
lowering of groundwater levels shall be supported by the following:  

(A)
The rate of groundwater elevation decline based on historical trends, water year type, 
and projected water use in the basin.

299:308,12
48:1270 3.4.3 Appendix 3‐A

(B) Potential effects on other sustainability indicators. 308 3.4.3.2

(2)

Reduction of Groundwater Storage. The minimum threshold for reduction of 
groundwater storage shall be a total volume of groundwater that can be withdrawn from 
the basin without causing conditions that may lead to undesirable results.  Minimum 
thresholds for reduction of groundwater storage shall be supported by the sustainable 
yield of the basin, calculated based on historical trends, water year type, and projected 
water use in the basin. 312 3.5.2

Since the Basin is not in overdraft conditions and 
due to data gaps and model uncertainty, 
groundwater elevations were used as proxy.

(3)

Seawater Intrusion.  The minimum threshold for seawater intrusion shall be defined by a 
chloride concentration isocontour for each principal aquifer where seawater intrusion 
may lead to undesirable results.  Minimum thresholds for seawater intrusion shall be 
supported by the following:  

(A)
Maps and cross‐sections of the chloride concentration isocontour that defines the 
minimum threshold and measurable objective for each principal aquifer.  N/A

Seawater intrusion is not applicable in the 
subbasin

(B)
A description of how the seawater intrusion minimum threshold considers the effects of 
current and projected sea levels. N/A

Seawater intrusion is not applicable in the 
subbasin

Page 10 of 18



Article 5. Plan Contents for Sample Basin
Page 

Numbers 
of Plan

Or Section 
Numbers

Or Figure 
Numbers

Or Table 
Numbers

Notes

GSP Document References

(4)

Degraded Water Quality.  The minimum threshold for degraded water quality shall be 
the degradation of water quality, including the migration of contaminant plumes that 
impair water supplies or other indicator of water quality as determined by the Agency 
that may lead to undesirable results.  The minimum threshold shall be based on the 
number of supply wells, a volume of water, or a location of an isocontour that exceeds 
concentrations of constituents determined by the Agency to be of concern for the basin.  
In setting minimum thresholds for degraded water quality, the Agency shall consider 
local, state, and federal water quality standards applicable to the basin. 322:324 3.7.3:3.7.4

(5)

Land Subsidence. The minimum threshold for land subsidence shall be the rate and 
extent of subsidence that substantially interferes with surface land uses and may lead to 
undesirable results.  Minimum thresholds for land subsidence shall be supported by the 
following:  

(A)

Identification of land uses and property interests that have been affected or are likely to 
be affected by land subsidence in the basin, including an explanation of how the Agency 
has determined and considered those uses and interests, and the Agency’s rationale for 
establishing minimum thresholds in light of those effects. 326:331 3.8

(B)
Maps and graphs showing the extent and rate of land subsidence in the basin that 
defines the minimum threshold and measurable objectives. 326:331 3.8 3.8

(6)

Depletions of Interconnected Surface Water. The minimum threshold for depletions of 
interconnected surface water shall be the rate or volume of surface water depletions 
caused by groundwater use that has adverse impacts on beneficial uses of the surface 
water and may lead to undesirable results.  The minimum threshold established for 
depletions of interconnected surface water shall be supported by the following:

(A) The location, quantity, and timing of depletions of interconnected surface water.   335:341 3.9.1 Proxy groundwater elevations used.

(B)

A description of the groundwater and surface water model used to quantify surface 
water depletion.  If a numerical groundwater and surface water model is not used to 
quantify surface water depletion, the Plan shall identify and describe an equally effective 
method, tool, or analytical model to accomplish the requirements of this Paragraph.

335:341,34
4:346,1037
:1193 3.9.1,3.9.4 3.10 Appendix 2‐D

(d)

An Agency may establish a representative minimum threshold for groundwater elevation 
to serve as the value for multiple sustainability indicators, where the Agency can 
demonstrate that the representative value is a reasonable proxy for multiple individual 
minimum thresholds as supported by adequate evidence.  

335:341,34
6 3.9.1,3.9.3

(e)

An Agency that has demonstrated that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin, as 
described in Section 354.26, shall not be required to establish minimum thresholds 
related to those sustainability indicators. 313 3.6
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10733, 10733.2, and 10733.8, Water Code.

§ 354.30. Measurable Objectives
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(a)

Each Agency shall establish measurable objectives, including interim milestones in 
increments of five years, to achieve the sustainability goal for the basin within 20 years of 
Plan implementation and to continue to sustainably manage the groundwater basin over 
the planning and implementation horizon. 

308:311, 
312, 
325:328,33
3:334,350:
351

3.4.4:3.4.5, 
3.5.3, 
3.7.5,3.8.5:
3.8.6,3.9.5:
3.9.6

(b)
Measurable objectives shall be established for each sustainability indicator, based on 
quantitative values using the same metrics and monitoring sites as are used to define the 
minimum thresholds.

308:311, 
312, 
325:328,33
3:334,350:
351

3.4.4:3.4.5, 
3.5.3, 
3.7.5,3.8.5:
3.8.6,3.9.5:
3.9.6

(c)

Measurable objectives shall provide a reasonable margin of operational flexibility under 
adverse conditions which shall take into consideration components such as historical 
water budgets, seasonal and long‐term trends, and periods of drought, and be 
commensurate with levels of uncertainty. 

308:311, 
312, 
325:328,33
3:334,350:
351

3.4.4:3.4.5, 
3.5.3, 
3.7.5,3.8.5:
3.8.6,3.9.5:
3.9.6

(d)

An Agency may establish a representative measurable objective for groundwater 
elevation to serve as the value for multiple sustainability indicators where the Agency 
can demonstrate that the representative value is a reasonable proxy for multiple 
individual measurable objectives as supported by adequate evidence.   

308:311, 
312, 
333:334,35
0:351

3.4.4:3.4.5, 
3.5.3, 
3.8.6,3.9.5:
3.9.6

(e)

Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin 
within 20 years of Plan implementation, including a description of interim milestones for 
each relevant sustainability indicator, using the same metric as the measurable objective, 
in increments of five years.  The description shall explain how the Plan is likely to 
maintain sustainable groundwater management over the planning and implementation 
horizon.  

308:311, 
312, 
325:328,33
3:334,350:
351

3.4.4:3.4.5, 
3.5.3, 
3.7.5,3.8.5:
3.8.6,3.9.5:
3.9.6

(f)
Each Plan may include measurable objectives and interim milestones for additional Plan 
elements described in Water Code Section 10727.4 where the Agency determines such 
measures are appropriate for sustainable groundwater management in the basin.

N/A no additional plan elements

(g)

An Agency may establish measurable objectives that exceed the reasonable margin of 
operational flexibility for the purpose of improving overall conditions in the basin, but 
failure to achieve those objectives shall not be grounds for a finding of inadequacy of the 
Plan.

N/A

GSP established the concept of watershed goal 
for the depletion of interconnected surface 
waters sustainable management criteria that will 
be determined during the next updates to the 
GSP and upon collection of more data and 
information.

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2, 10727.4, and 10733.2, Water Code.

SubArticle 4. Monitoring Networks
§ 354.32. Introduction to Monitoring Networks

This Subarticle describes the monitoring network that shall be developed for each basin, 
including monitoring objectives, monitoring protocols, and data reporting requirements. 
The monitoring network shall promote the collection of data of sufficient quality, 
frequency, and distribution to characterize groundwater and related surface water 
conditions in the basin and evaluate changing conditions that occur through 
implementation of the Plan.
Note: Authority cited: Section 10733.2, Water Code.
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Reference: Section 10733.2, Water Code.
§ 354.34. Monitoring Network

(a)

Each Agency shall develop a monitoring network capable of collecting sufficient data to 
demonstrate short‐term, seasonal, and long‐term trends in groundwater and related 
surface conditions, and yield representative information about groundwater conditions 
as necessary to evaluate Plan implementation.    277:278 3.3

(b)

Each Plan shall include a description of the monitoring network objectives for the basin, 
including an explanation of how the network will be developed and implemented to 
monitor groundwater and related surface conditions, and the interconnection of surface 
water and groundwater, with sufficient temporal frequency and spatial density to 
evaluate the affects and effectiveness of Plan implementation.  The monitoring network 
objectives shall be implemented to accomplish the following:

(1) Demonstrate progress toward achieving measurable objectives described in the Plan.
277:278 3.3

(2) Monitor impacts to the beneficial uses or users of groundwater. 277:278 3.3

(3)
Monitor changes in groundwater conditions relative to measurable objectives and 
minimum thresholds. 277:278 3.3

(4) Quantify annual changes in water budget components.

N/A

data collected by monitoring network is used to 
update the integrated surface water ‐ 
groundwater model that is used to derive the 
water budgets

(c)
Each monitoring network shall be designed to accomplish the following for each 
sustainability indicator:

(1)
Chronic Lowering of Groundwater Levels.  Demonstrate groundwater occurrence, flow 
directions, and hydraulic gradients between principal aquifers and surface water features 
by the following methods: 

(A)
A sufficient density of monitoring wells to collect representative measurements through 
depth‐discrete perforated intervals to characterize the groundwater table or 
potentiometric surface for each principal aquifer. 

277:278,28
9:296 3.3.2, 3.4.1 3.1 3.2:3.3

(B)
Static groundwater elevation measurements shall be collected at least two times per 
year, to represent seasonal low and seasonal high groundwater conditions.  

277:278,28
9:296 3.3.2, 3.4.1 3.1 3.2:3.3

(2)
Reduction of Groundwater Storage.  Provide an estimate of the change in annual 
groundwater in storage.  286,311 3.3.2,3.5

Groundwater levels are selected as the proxy for 
groundwater storage. Change in storage 
estimated as part of the water budget. 

(3)

Seawater Intrusion.  Monitor seawater intrusion using chloride concentrations, or other 
measurements convertible to chloride concentrations, so that the current and projected 
rate and extent of seawater intrusion for each applicable principal aquifer may be 
calculated.  N/A Not applicable to basin.

(4)
Degraded Water Quality.  Collect sufficient spatial and temporal data from each 
applicable principal aquifer to determine groundwater quality trends for water quality 
indicators, as determined by the Agency, to address known water quality issues. 286:288,31

4:319
3.3.2,3.7.1.
1, 3.7.1.2 3.5 3.6:3.7
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(5)
Land Subsidence.  Identify the rate and extent of land subsidence, which may be 
measured by extensometers, surveying, remote sensing technology, or other appropriate 
method.

288,329:33
2

3.3.2,3.8.1.
1 3.8

(6)

Depletions of Interconnected Surface Water.  Monitor surface water and groundwater, 
where interconnected surface water conditions exist, to characterize the spatial and 
temporal exchanges between surface water and groundwater, and to calibrate and apply 
the tools and methods necessary to calculate depletions of surface water caused by 
groundwater extractions. The monitoring network shall be able to characterize the 
following:

(A)
Flow conditions including surface water discharge, surface water head, and baseflow 
contribution.

279:281, 
335:343 3.3.2, 3.9.1 3.9

3.1, 
3.9:3.10

(B)
Identifying the approximate date and location where ephemeral or intermittent flowing 
streams and rivers cease to flow, if applicable.

279:281, 
335:343 3.3.2, 3.9.1

(C)
Temporal change in conditions due to variations in stream discharge and regional 
groundwater extraction. 

279:281, 
335:343 3.3.2, 3.9.1

(D)
Other factors that may be necessary to identify adverse impacts on beneficial uses of the 
surface water.

279:281, 
335:343 3.3.2, 3.9.1

(d)

The monitoring network shall be designed to ensure adequate coverage of sustainability 
indicators.  If management areas are established, the quantity and density of monitoring 
sites in those areas shall be sufficient to evaluate conditions of the basin setting and 
sustainable management criteria specific to that area. 279:281, 

335:343 3.3.2, 3.9.1 3.9
3.1, 
3.9:3.10 No management areas are defined.

(e)
A Plan may utilize site information and monitoring data from existing sources as part of 
the monitoring network.  

279:281, 
335:343 3.3.2, 3.9.1 3.9

3.1, 
3.9:3.10

(f)
The Agency shall determine the density of monitoring sites and frequency of 
measurements required to demonstrate short‐term, seasonal, and long‐term trends 
based upon the following factors: 

(1) Amount of current and projected groundwater use. 
280:287,10
37:1193 3.3.2 Appendix 2‐D

(2)
Aquifer characteristics, including confined or unconfined aquifer conditions, or other 
physical characteristics that affect groundwater flow. 280:287 3.3.2

(3)
Impacts to beneficial uses and users of groundwater and land uses and property interests 
affected by groundwater production, and adjacent basins that could affect the ability of 
that basin to meet the sustainability goal. 280:287 3.3.2

(4)
Whether the Agency has adequate long‐term existing monitoring results or other 
technical information to demonstrate an understanding of aquifer response.

280:287,11
93:1310 3.3.2 Appendix 2‐E

(g) Each Plan shall describe the following information about the monitoring network:

(1) Scientific rationale for the monitoring site selection process.

289:296, 
314:319, 
326:327, 
335:343

3.4.1, 3.7.1, 
3.8.1, 3.9.1
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(2)

Consistency with data and reporting standards described in Section 352.4.  If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the 
monitoring network, and how any variation from the standards will not affect the 
usefulness of the results obtained. N/A

data and reporting standards are consistent with 
Section 352.4.

(3)
For each sustainability indicator, the quantitative values for the minimum threshold, 
measurable objective, and interim milestones that will be measured at each monitoring 
site or representative monitoring sites established pursuant to Section 354.36.

299:311,31
2, 322:328, 
332:334, 
346:351

3.4.3:3.4.4,
3.5.2:3.5.3, 
3.7.3:3.7.4, 
3.8.3:3.8.4, 
3.9.3:3.9.4 3.2,3.6 3.4

(h)

The location and type of each monitoring site within the basin displayed on a map, and 
reported in tabular format, including information regarding the monitoring site type, 
frequency of measurement, and the purposes for which the monitoring site is being 
used. 

280:285,28
9:292, 
314:317, 
329:330,33
5:339

3.3.2,3.4.1.
1, 3.7.1.1, 
3.8.1.1,3.9.
1

3.3, 
3.6:3.7,3.9

3.1‐3.2, 3.5, 
3.8,3.9:3.10

(i)

The monitoring protocols developed by each Agency shall include a description of 
technical standards, data collection methods, and other procedures or protocols 
pursuant to Water Code Section 10727.2(f) for monitoring sites or other data collection 
facilities to ensure that the monitoring network utilizes comparable data and 
methodologies.

294:296, 
318:319

3.4.1.3, 
3.7.1.3

(j)

An Agency that has demonstrated that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin, as 
described in Section 354.26, shall not be required to establish a monitoring network 
related to those sustainability indicators. 313 3.6
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10727.4, 10728, 10733, 10733.2, and 10733.8, 
Water Code

§ 354.36. Representative Monitoring
Each Agency may designate a subset of monitoring sites as representative of conditions 
in the basin or an area of the basin, as follows:  

(a)
Representative monitoring sites may be designated by the Agency as the point at which 
sustainability indicators are monitored, and for which quantitative values for minimum 
thresholds, measurable objectives, and interim milestones are defined. 

280:285,28
9:292, 
314:317, 
329:330,33
5:339

3.3.2,3.4.1.
1, 3.7.1.1, 
3.8.1.1,3.9.
1

(b)
(b) Groundwater elevations may be used as a proxy for monitoring other sustainability 
indicators if the Agency demonstrates the following:  

(1)
Significant correlation exists between groundwater elevations and the sustainability 
indicators for which groundwater elevation measurements serve as a proxy.  311:312, 

335:341 3.5, 3.9.1

(2)

Measurable objectives established for groundwater elevation shall include a reasonable 
margin of operational flexibility taking into consideration the basin setting to avoid 
undesirable results for the sustainability indicators for which groundwater elevation 
measurements serve as a proxy.    

308:311,31
2,350:351

3.4.4,3.5.3,
3.9.5 3.4 3.2
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(c)
The designation of a representative monitoring site shall be supported by adequate 
evidence demonstrating that the site reflects general conditions in the area.

276:286 3.3
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2 and 10733.2, Water Code

§ 354.38. Assessment and Improvement of Monitoring Network

(a)

Each Agency shall review the monitoring network and include an evaluation in the Plan 
and each five‐year assessment, including a determination of uncertainty and whether 
there are data gaps that could affect the ability of the Plan to achieve the sustainability 
goal for the basin.   

294, 
318,331, 
341:343

3.4.1.2, 
3.7.1.2, 
3.8.1.2, 
3.9.1.1

(b)

Each Agency shall identify data gaps wherever the basin does not contain a sufficient 
number of monitoring sites, does not monitor sites at a sufficient frequency, or utilizes 
monitoring sites that are unreliable, including those that do not satisfy minimum 
standards of the monitoring network adopted by the Agency.

294, 
318,331, 
341:343,11
93:1310

3.4.1.2, 
3.7.1.2, 
3.8.1.2, 
3.9.1.1 Appendix 2‐E

(c)
If the monitoring network contains data gaps, the Plan shall include a description of the 
following:

(1) The location and reason for data gaps in the monitoring network. 

294, 
318,331, 
341:343,11
93:1310

3.4.1.2, 
3.7.1.2, 
3.8.1.2, 
3.9.1.1 Appendix 2‐E

(2) Local issues and circumstances that limit or prevent monitoring. N/A none identified

(d)
Each Agency shall describe steps that will be taken to fill data gaps before the next five‐
year assessment, including the location and purpose of newly added or installed 
monitoring sites.

291, 
315:316, 
338:340, 
384:385,11
93:1310

3.4.1.2, 
3.7.1.2, 
3.8.1.2, 
3.9.1.1, 
4.3.4.1 Appendix 2‐E

(e)

Each Agency shall adjust the monitoring frequency and density of monitoring sites to 
provide an adequate level of detail about site‐specific surface water and groundwater 
conditions and to assess the effectiveness of management actions under circumstances 
that include the following:

(1) Minimum threshold exceedances. 
291, 
315:316, 
338:340, 
384:385

3.4.1.2, 
3.7.1.2, 
3.8.1.2, 
3.9.1.1, 
4.3.4.1

(2) Highly variable spatial or temporal conditions.   N/A not expected
(3) Adverse impacts to beneficial uses and users of groundwater. 302:307 3.4.3.1

(4)
The potential to adversely affect the ability of an adjacent basin to implement its Plan or 
impede achievement of sustainability goals in an adjacent basin. N/A not applicable to basin
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10728.2, 10733, 10733.2, and 10733.8, Water 
Code

§ 354.40. Reporting Monitoring Data to the Department
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Monitoring data shall be stored in the data management system developed pursuant to 
Section 352.6.  A copy of the monitoring data shall be included in the Annual Report and 
submitted electronically on forms provided by the Department.

Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10728, 10728.2, 10733.2, and 10733.8, Water Code.

SubArticle 5. Projects and Management Actions
§ 354.42. Introduction to Projects and Management Actions

This Subarticle describes the criteria for projects and management actions to be included 
in a Plan to meet the sustainability goal for the basin in a manner that can be maintained 
over the planning and implementation horizon.  
Note: Authority cited: Section 10733.2, Water Code.
Reference: Section 10733.2, Water Code.

§ 354.44. Projects and Management Actions

(a)
Each Plan shall include a description of the projects and management actions the Agency 
has determined will achieve the sustainability goal for the basin, including projects and 
management actions to respond to changing conditions in the basin.   

349:383 4.1:4.3 4.1 4.1:4.2

(b)
Each Plan shall include a description of the projects and management actions that 
include the following:

(1)

A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. 
The list shall include projects and management actions that may be utilized to meet 
interim milestones, the exceedance of minimum thresholds, or where undesirable results 
have occurred or are imminent.   The Plan shall include the following:

(A)

A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects 
or management actions, and the process by which the Agency shall determine that 
conditions requiring the implementation of particular projects or management actions 
have occurred.   353:356 4.1 4.1

(B)
The process by which the Agency shall provide notice to the public and other agencies 
that the implementation of projects or management actions is being considered or has 
been implemented, including a description of the actions to be taken.

353:387 4.1:4.3
refer to text under subheadings "Legal Authority 
and Public Noticing" under each PMA

(2)
If overdraft conditions are identified through the analysis required by Section 354.18, the 
Plan shall describe projects or management actions, including a quantification of demand 
reduction or other methods, for the mitigation of overdraft.

N/A Overdraft conditions were not identified

(3)
A summary of the permitting and regulatory process required for each project and 
management action. 353:387 4.1:4.3

refer to text under subheadings "Permitting and 
Regulatory Requirements" under each PMA

(4)
The status of each project and management action, including a time‐table for expected 
initiation and completion, and the accrual of expected benefits. 353:387 4.1:4.3 4.1:4.2
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(5)
An explanation of the benefits that are expected to be realized from the project or 
management action, and how those benefits will be evaluated. 353:387 4.1:4.3

refer to text under subheadings "Measurable 
Objectives Expected to Benefit" under each PMA

(6)
An explanation of how the project or management action will be accomplished.  If the 
projects or management actions rely on water from outside the jurisdiction of the 
Agency, an explanation of the source and reliability of that water shall be included.

353:387 4.1:4.3
refer to text under subheadings "Condition for 
Implementation" under each PMA

(7)
A description of the legal authority required for each project and management action, 
and the basis for that authority within the Agency. 353:387 4.1:4.3

refer to text under subheadings "Legal Authority 
and Public Noticing" under each PMA

(8)
A description of the estimated cost for each project and management action and a 
description of how the Agency plans to meet those costs. 353:387 4.1:4.3

refer to text under subheadings "Estimated Costs 
and Funding Plan" under each PMA

(9)

A description of the management of groundwater extractions and recharge to ensure 
that chronic lowering of groundwater levels or depletion of supply during periods of 
drought is offset by increases in groundwater levels or storage during other periods.

353:387 4.1:4.3

(c)
Projects and management actions shall be supported by best available information and 
best available science. 353:387 4.1:4.3 4.1 4.1:4.2

(d)
An Agency shall take into account the level of uncertainty associated with the basin 
setting when developing projects or management actions. 353:387 4.1:4.3
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2, 10727.4, and 10733.2, Water Code.
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1 . 0  I N T R O D U C T I O N  
A Hydrogeologic Conceptual Model (HCM) for the Ukiah Valley Groundwater Basin (UVGB) is presented. 
The HCM has been prepared to meet the requirements listed in the Emergency Sustainable Groundwater 
Management Act (SGMA) Regulations Chapter 1.5, Article 5, Subarticle 2: § 354.14 (DWR, 2014). Funding for 
an Initial Groundwater Sustainability Plan (IGSP) was provided by the California Department of Water 
Resources (DWR) to the Mendocino County Water Agency (MCWA). Per SGMA, the regulations for the 
HCM are as follows: 
a) Each Plan shall include a descriptive Hydrogeologic Conceptual Model of the basin based on 

technical studies and qualified maps that characterizes the physical components and interaction of 
the surface water and groundwater systems in the basin. 

b) The Hydrogeologic Conceptual Model shall be summarized in a written description that includes the 
following: 
1) The regional geologic and structural setting of the basin including the immediate surrounding area, 

as necessary for geologic consistency. 
2) Lateral basin boundaries, including major geologic features that significantly affect groundwater 

flow. 
3) The definable bottom of the basin. 
4) Principal aquifers and aquitards, including the following information: 

A) Formation names, if defined. 
B) Physical properties of aquifers and aquitards, including the vertical and lateral extent, 

hydraulic conductivity, and storativity, which may be based on existing technical studies or 
other best available information. 

C) Structural properties of the basin that restrict groundwater flow within the principal aquifers, 
including information regarding stratigraphic changes, truncation of units, or other features. 

D) General water quality of the principal aquifers, which may be based on information derived 
from existing technical studies or regulatory programs. 

E) Identification of the primary use or uses of each aquifer, such as domestic, irrigation, or 
municipal water supply. 

5) Identification of data gaps and uncertainty within the Hydrogeologic Conceptual Model. 
c) The Hydrogeologic Conceptual Model shall be represented graphically by at least two scaled cross 

sections that display the information required by this section and are sufficient to depict major 
stratigraphic and structural features in the basin (Figures 3, 4, and 5). 

d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 
1) Topographic information derived from the U.S. Geological Survey or another reliable source (Figure 

1). 
2) Surficial geology derived from a qualified map including the locations of cross sections required by 

this Section (Figure 2). 
3) Soil characteristics as described by the appropriate Natural Resources Conservation Service soil 

survey or other applicable studies (Figure 6). 
4) Delineation of existing recharge areas that substantially contribute to the replenishment of the 

basin, potential recharge areas, and discharge areas, including significant active springs, seeps, 
and wetlands within or adjacent to the basin (Figure 7). 

5) Surface water bodies that are significant to the management of the basin (Figure 8). 
The source and point of delivery for imported water supplies (Figure 9). 



Hydrogeologic Conceptual Model 
Ukiah Valley Groundwater Basin | Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

Project No. 7746.09; December 28, 2017 
Page 6 of 29 

1.1 Purpose 
The purpose of the HCM is to meet the regulatory requirements mandated by SGMA, to characterize the 
extent and geometry of water-bearing subsurface geologic formations, and estimate the hydrogeologic 
properties (e.g. storativity, transmissivity, and hydraulic conductivity) of the UVGB. This HCM is the 
foundation for a MODFLOW-2005 model that supplements a Draft Water Budget Study prepared by LACO 
Associates in December, 2017.  
 

1.2 Geographic Setting 
The UVGB underlies the Ukiah Valley and Redwood Valley, located in Mendocino County, California. The 
elevation of the Ukiah Valley ranges from approximately 550 feet in the south to approximately 850 feet in 
the north component of Redwood Valley. The mountains to the east and west range from approximately 
1,500 feet in elevation to 3,000 feet in elevation. The ground surface slopes downward from north to south 
at an average of 0.35% over the 20 miles of length. Redwood Valley has a maximum west-to-east width of 
three miles and Ukiah Valley has a maximum west-to-east width of 3 miles at the town of Talmage. A 
vicinity and USGS-derived topography map is provided as Figure 1. 
 

1.3 Hydrogeologic Conceptual Model Development 
The HCM was based on previous studies pertaining to geology, hydrogeology, groundwater quality, 
groundwater consumption, well completion reports (WCRs), gravimeter survey data, and groundwater 
elevation measurements. A consolidated description of hydrogeologic formations, principal aquifers and 
aquitards, and water quality is presented in Sections 6 and 8. Hydrogeologic properties and hydrogeologic 
formation geometries were estimated based on the WCRs and previous studies. Three-dimensional digital 
elevation models (DEMs) for geologic formation boundaries were generated to develop for a MODFLOW-
NWT model as a part of the UVGB Draft Water Budget Study prepared by LACO Associates in December, 
2017, and were also utilized in developing the cross sections presented in Figures 3, 4, and 5.  
 

1.4 Significant Assumptions 
The following assumptions were made during development of the model: 

• Transmissivity values derived from WCRs assume the water level stabilized during the drawdown 
test. 

• The accuracy of well locations and lithology encountered on WCRs is assumed to be accurate. 
• Depth to the Franciscan formation based on gravimeter survey data is assumed to be accurate. 
 

2 . 0  P R E V I O U S  S T U D I E S  A N D  D A T A  C O L L E C T I O N  
This section documents the compilation of existing data was from a literature review. Selected sources 
provide information for key datasets of the hydrogeologic formations, including: lateral and vertical 
compositional changes of the aquifer and confining beds; the thickness of the aquifer, magnitude and 
direction of horizontal and vertical hydraulic gradients, the water quality, and current information on the 
estimated water demand. 
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2.1 Literature Review 
The DWR illustrates surface water hydrology, groundwater hydrology, and geology for the Ukiah Valley in 
their Recommended Water Well Construction and Sealing Standards Paper for Mendocino County. The 
report describes the alluvial deposits as ranging in thickness from a few inches to over 100 feet. Stream-
channel deposits were expected to range in thickness from a few inches to up to 40 feet. Terrace deposits 
were estimated to range from a few feet to over 200 feet thick, and underlie alluvium layers throughout the 
valley. Tertiary to Quaternary aged sediment deposits were described as 1,000 feet thick, and outcropping 
near the east side of the Ukiah Valley, west of Calpella and near Coyote Valley. Large quantities of clay 
and silt limit groundwater yields in the Tertiary to Quaternary aged sediments (DWR, 1958). 
 
Charles Jennings and Rudolph Strand published a map of the Ukiah Valley geology in the Geologic Map of 
California-Ukiah Sheet. The geologic map depicts the Ukiah Valley as consisting primarily of quaternary-
aged alluvial deposits, surrounded by mountains mapped as the Franciscan Formation (KJf) and Undivided 
Cretaceous marine deposits (K). The KJf borders the Ukiah Valley basin to the north, northwest, east, and 
southeast, and the (K) to the southwest. Quaternary alluvium (Qal) occupies the center of the valley along 
the Russian River. Quaternary non-marine terrace deposits (Qt) and Plio-Pleistocene non-marine formations 
(Qp) flank the Quaternary alluvium on mountainous slopes and are bordered by the Franciscan and 
Cretaceous formations. McNab Creek valley fill is mapped as Pleistocene non-marine formation (Qc), 
which is bordered by the Cretaceous formation (Jennings, 1960). 
 
G.T. Cardwell described the occurrence, availability, and quality of groundwater throughout the Russian 
River watershed and developed geologic maps for valleys in Mendocino County in Geological Survey 
Water-Supply Paper 1548. The UVGB was considered the largest groundwater basin in the Russian River 
watershed. Geologic formations within the UVGB described in Cardwell’s study included undifferentiated 
Franciscan and Knoxville formations (KJu), continental deposits (QTc), younger Terrace deposits (Qty), 
terrace deposits (Qt), older terrace deposits (QTo), dissected alluvium (Qdal), Quaternary alluvium (Qal) 
and river-channel deposits (Qrc). Franciscan and Knoxville formations were described to yield water slowly 
from wells depending on the degree of fracturing. The continental deposits (QTc) were described as 1,500 
feet thick near Coyote Valley dam site based on the U.S. Army Corps Survey report for flood control and 
allied purposes on the Russian River. Cardwell proposed that the continental deposits may be as thick as 
2,000 feet in some areas in the UVGB. Specific capacities of wells in the continental deposits were 
described as less than one gallon per minute per foot of drawdown. Some wells in the continental deposits 
were described to yield up to 50 gallons per minute. Alluvial terrace deposits (Qt) were described to be 
derived from the Franciscan formation and have thicknesses of approximately 200 feet. Wells in the terrace 
deposits were described to yield between 5 and 63 gallons per minute. Dissected alluvium (Qdal) in 
McNab Creek Valley was described to be at least 60 feet thick. Alluvium and river channel deposits (Qal) 
and (Qrc) were described to have thicknesses ranging from 50 to 282 feet and specific yields exceeding 
100 gallons per minute per foot of drawdown were reported. Water levels were described to be between a 
few feet to twenty feet below the ground surface in the alluvial units. Seasonal hydraulic head fluctuations 
were described to be 15 feet. Groundwater storage in the alluvium and terrace deposits was described to 
be between 75,000 and 100,000 acre-feet (Cardwell 1965), (Appendix 1).  
 
In Farrar’s report, Ground-Water Resources in Mendocino County, groundwater conditions were described 
for Ukiah Valley, Little Lake Valley, Laytonville Valley, Leggett, and nearby mountainous regions. 
Groundwater availability was classified into four categories based on well yields and hydrogeologic 
characteristics. Type I formations were classified as yielding 100 to 1,000 gallons per minute, Type II 
formations yield less than 10 gallons per minute, Type III formations yielding only a few gallons per minute, 
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and Type IV formations were described as having very poor groundwater availability. The groundwater 
storage was estimated to be 90,000 acre-feet in the upper 100 feet of Type I formations based on an area 
of 20 square miles and a specific yield of 8 percent. Water bearing formations included continental basin 
deposits (Type III), continental terrace deposits (Type III), Holocene alluvium (Type I), terrace deposits (Type 
II), and the Franciscan formation (Type IV) (Farrar, 1986). (Appendix 2). 
 
In 2004, the DWR reported on the UVGB as an update to California’s Groundwater Bulletin 118 (the 2004 
DWR Report) describing basin boundaries and hydrology, hydrogeologic information, public supply wells, 
well characteristics, active monitoring data, and basin management information. Hydrogeology was 
reported as recent alluvium, Pleistocene terrace deposits, Pliocene/Pleistocene alluvium, and dissected 
alluvium. Groundwater storage was estimated for various formations based the G.T. Cardwell and Farrar 
studies. The alluvium and younger terrace deposits are expected to have a storage capacity of 75,000 
acre-feet to 100,000 acre-feet, river-channel deposits storage values are estimated at 35,000 acre-feet, 
and in the older alluvium and terrace deposits on the upper elevations of the margins of the valley 
approximately 45,000 acre-feet. The older continental deposits were expected to hold 324,000 acre-feet in 
storage, but were described as having low usability due to low permeability. Groundwater overdraft is 
expected in localized regions during the summer, but long-term groundwater data demonstrates that 
overdraft is not an issue based on the quick recharge of the groundwater basin during the rainy season 
(DWR 2004), (Appendix 3). 
 
Marty Larsen and Harvey Kelsey published a geologic map of the Ukiah Valley that discretized the 
groundwater basin into 15 unique geologic units. Formations included quaternary alluvium (Qal), five strath 
terraces (Qt1, Qt2, Qt3, Qt4, and Qt5), Ukiah Basin deposits as described by Cardwell in 1965 as the 
Continental basin deposits (QTub), three alluvial deposits in isolated valleys (QalVS underlying Vichy Springs, 
QalMcN underlying McNab Ranch, and QalCR underlying Crawford Ranch), landslides (Qls), colluvium 
(Qc), and two variations of the Franciscan formation, KJf and KJft (Franciscan with no alluvium cover). 
Strath terraces are perched above the Franciscan formation on the western and eastern slopes uphill from 
the Russian River. Younger Qt1 and Qt2 strath formations are located in closer proximity to the Russian River, 
and the older strath terrace formations Qt4, and Qt5 occupy the higher elevation slopes near the interface 
with the Franciscan formation. The Larsen and Kelsey map differs from the 1960 map by Jennings where the 
Cretaceous bedrock to the south and west side of the UVGB is replaced with the Franciscan formation. 
Quaternary alluvium and Quaternary terrace deposit thicknesses range from 15 to 30 feet. The continental 
basin deposits (QTub), which underlie the Quaternary terrace and alluvial deposits, have an average 
thickness of 500 feet and a maximum thickness of 750 feet. These deposits pinch out as they approach the 
mountains (Larsen and Kelsey, 2005). 
 
The Mendocino County Water Agency (MCWA) described the hydrogeology of the UVGB in their Water 
Supply Assessment for the Ukiah Area Plan. The hydrogeologic formation descriptions were based on the 
2004 DWR report. Water-bearing formations included: alluvium (Qal) ranging from 80 feet to 140 feet thick, 
quaternary terrace (QT) with a thickness of 240 feet, and a Plio-Pleistocene terrace (QP) ranging from 170 
feet to 610 feet thick (MCWA 2010), (Appendix 4).  
 
The Russian River Independent Science Review Panel (ISRP) report described the thickness of the 
continental basin deposits to be 2,000 feet thick in the center of Ukiah Valley. The continental basin 
deposits were described to be constructed over a time range from 0.45 million years ago (ma) to 4 ma. 
Groundwater in Redwood Valley was described to flow from the mountains towards Forsythe Creek and 
the West Fork of the Russian River and subsequently down the valley to the south. A collaborative 
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groundwater monitoring program was recommended to evaluate surface water-groundwater interaction 
and supplement the groundwater monitoring network that will be utilized by the Groundwater Sustainability 
Agency to develop the Groundwater Sustainability Plan for the UVGB (ISRP, 2016), (Appendix 5). 
 

2.2 Ongoing Hydrogeologic Data Collection Programs 
Data was compiled from ongoing hydrogeologic data collection programs to characterize surface water-
groundwater interaction in the UVGB. Surface water data came from streamflow gauges and groundwater 
data came from well logs and groundwater level measurements. 
 

2.2.1  Surface Water Data Col lection Programs 
Currently, there are ten streamflow gauges in the UVGB. The United States Geological Survey (USGS) has 
three streamflow gauges within the UVGB boundary. These streamflow gauges are located on the Russian 
River, south of Talmage, and on the forks of the Russian River upstream of the confluence near Coyote 
Dam. There are USGS gauges outside of the UVGB upstream of Lake Mendocino, and near Hopland that 
are not within the UVGB boundary. USGS data has been collected since the early 1900s. The National 
Oceanic and Atmospheric Administration (NOAA) collects data from National Marine Fisheries Service 
(NMFS) gauges on the west branch of the Russian River, York Creek, Robinson Creek, and McNab Creek. 
California Land Stewardship Institute (CLSI) has three gauges on McNab Creek. 
 
The Russian River meanders for 33 miles through the UVGB. The sum of the lengths of the tributaries to the 
Russian River within the UVGB boundary is 123 miles. Some streams run seasonally, and in some cases 
streamflow percolates into the subsurface once it reaches the recent alluvium of the Russian River. Russian 
River flows are controlled by the Sonoma County Water Agency (SCWA) for water supply storage, and the 
United States Army Corps of Engineers (USACE) for flood protection at Coyote Dam (Coyote Dam created 
Lake Mendocino in 1959). Lake Mendocino has a maximum capacity of 118,000 acre-feet with a water 
supply capacity of 70,000 acre-feet (SCWA 2016). The Russian River drains 362 square miles by the time 
flows reach USGS Gauge 11462500 RUSSIAN R NR HOPLAND CA, which is roughly 800 feet south of the UVGB 
boundary. Since 1940, the average flow rate of the Russian River is 678 cubic feet per second.  
 
According to the Russian River Independent Science Review Panel (ISRP), a panel composed of eight 
members and one chairman in an effort to establish a scientific basis for the future of the Russian River, the 
Russian River Channel Improvement project by the USACE during the 1950’s and 1960’s caused 
entrenchment of the Russian River, decreasing the elevation of the river’s surface and increasing the 
erosion potential. The construction decreased the width of the floodplain and created a trapezoidal 
channel through the Ukiah Valley. The ISRP explains that channel entrenchment decreases groundwater 
elevations that consequently cause tributary flows to go subsurface due to a greater hydraulic gradient 
between the Russian River stage and the tributary stage after the toe of slope between the bedrock and 
the alluvium geology (ISRP, 2016). 
 
Contributions to the Russian River north of Redwood Valley consist of flows from Rocky Creek and 
approximately twenty minor tributaries according to the USGS hydrography dataset (USGS 2016). Forsythe 
Creek collects flows from approximately 44 square miles in the watershed along Highway 101 towards Willits 
and the sub-watershed directly to the south. The Russian River picks up flows from seven minor tributaries as 
it winds through Calpella along the west bank of Lake Mendocino and receives an additional 11 square 
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miles of runoff from York Creek prior to the confluence with the Russian River East Branch flowing from 
Coyote Dam. One NFMS gauge was installed on York Creek in the alluvial plain before the confluence with 
the West Branch of the Russian River. Two USGS gauges, 11462000 EF RUSSIAN R NR UKIAH CA and 11461000 
RUSSIAN R NR UKIAH CA, were installed on each of the Russian River forks prior to their confluence to the 
main-stem Russian River. South of the confluence, the Russian River receives flow contributions from Hensley 
Creek, Howard Creek, Ackerman Creek, Sulphur Creek, Orrs Creek, and two minor tributaries prior to 
flowing adjacent to the city of Ukiah. York Creek is the only tributary that currently has a streamflow gauge 
in the central Ukiah Valley reach of the Russian River. Ackerman Creek drains approximately 16 square 
miles of watershed and Orrs Creek drains roughly 8 square miles. 
 
Streams in the region north of Talmage have less than five square miles of contributing watershed area. The 
tributaries contributing from the hills of the eastern component of the valley into the Talmage area drain 
the steep topography of Cow Mountain and Red Mountain. The eastern tributaries include McClure Creek, 
Mill Creek, Howell Creek, Morrison Creek, and six unnamed tributaries that are expected to receive 
contributing flows from less than five square miles. 
 
Robinson Creek drains over 20 square miles of watershed west of Talmage and parallels two minor 
tributaries south of Talmage near El Roble. One NFMS streamflow gauge was installed on Robinson Creek 
roughly one-half mile into the alluvial valley from the mountain-valley toe-of-slope. The final main 
contributing tributary, McNab Creek, is located in the southern component of the UVGB near Hopland. 
Three CLSI gauges and one NMFS gauge were installed on McNab Creek. McNab Creek contributes runoff 
from approximately 12 square miles to the Russian River. 
 

2.2.2  Groundwater Monitoring Data Col lection Programs 
Currently, 39 wells are included in the California State Groundwater Elevation Monitoring (CASGEM) system. 
Areas of low CASGEM well density were identified for development of new monitoring wells and existing 
wells that can be integrated into the CASGEM network are identified based on DWR WCRs provided to the 
MCWA. In addition to the CASGEM wells, four wells are managed by the DWR, and over 436 wells have 
data in the GeoTracker system from 1999 to 2016 (GeoTracker, 2016). 
 
71 groundwater monitoring wells are currently active for environmental remediation projects according to 
the GeoTracker website (SWRCB, 2016). Three additional monitoring wells are currently being monitored 
biannually by the DWR, and one is offline as of 2011. Hydraulic head data is usually acquired in March, 
April, or May and in October or November. 
 
The MCWA began their involvement in groundwater resources in 1993 by contracting with the USGS to 
conduct groundwater monitoring in Redwood Valley as part of a groundwater resources reconnaissance 
project and to identify a possible location for a surface reservoir for the valley. The MCWA started 
collaborating with the Mendocino City Community Services District (MCCSD) and Redwood Valley 
Community Water District (RVCWD) after the passage of SBX 7.6. No groundwater basins within Mendocino 
County have created a Groundwater Management Plan prior to the development of this Initial 
Groundwater Sustainability Plan.  
 
In October 2014, the Mendocino County Resource Conservation District (MCRCD) started incorporating 
Ukiah Valley wells into the CASGEM system under contract with the MCWA. Initially, advertisements were 
placed in local newspapers that requested well data contributions from local residents and farmers. In 
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addition, a cold-call list of potential well owners that would be willing to contribute was developed by the 
MCWA and MCRCD. Recently, advertisements have been placed in the Farm Bureau and MCRCD 
newsletters. Other well owners have added their wells to the CASGEM network after being contacted 
through word-of-mouth. 
 
Of the 39 CASGEM monitoring wells, 14 wells have 1 data point, 1 well has 2 data points, 7 wells have 3 
data points, 15 wells have 4 data points, and 2 wells have 5 data points. Four DWR wells have over 75 points 
of data. Wells are primarily dispersed on the south side of the city of Ukiah along the river, distributed 
throughout Redwood Valley, and near Highway 101 north of Ukiah. 
 
In addition to the CASGEM and DWR monitoring programs, the California State Water Resources Control 
Board (SWRCB) has an online data management system for groundwater remediation projects called 
GeoTracker (SWRCB, 2016). There were a total of 436 monitoring wells within the UVGB boundary for 36 
environmental remediation projects. The groundwater monitoring data included 6,546 data points 
between 1999 and 2016. Some monitoring wells had multiple latitude, longitude, and elevation surveys 
provided, and the most recent information was used in spatially databasing well locations. 
 

3 . 0  H I S T O R I C A L  G R O U N D WAT E R  E L E VA T I O N  
D A T A B A S E  D E V E L O P M E N T  

The Historical Groundwater Elevation Database was developed in Microsoft® Excel and includes 479 wells 
located in the UVGB. Monitoring well locations are provided in Figure 2. As described in Section 2.2.2 of this 
report, historical groundwater elevation data was collected from three main sources: California Statewide 
Groundwater Elevation Monitoring (CASGEM) data from the DWR, Geotracker well data from the California 
State Water Resources Control Board (SWRCB), and groundwater elevation data from the DWR’s Water 
Data Library. The Microsoft® Excel database includes well identification information, source data, well 
location data, well status, well use, ground surface elevation, reference point elevation, total depth, and 
perforated interval depths.  
 
The CASGEM and Geotracker databases provided between one and five data points per well, while each 
of the four wells from DWR provided between 78 and 98 data points. The DWR well logs provided 
significantly more data points per well when compared to the well logs from the CASGEM and Geotracker 
databases, there are only four relevant wells in the DWR library. These four wells are the only wells that have 
accessible well logs before 1999. CASGEM databases provide data subsequent to the year 2014 and 
Geotracker databases provide data subsequent to the year 1999. GeoTracker groundwater monitoring 
began in 1999 and contributes data to this day; however the amount of groundwater monitoring data 
submitted to GeoTracker has declined by 87% since 2012, and will continue to decline as environmental 
sites are closed. The number of wells in the CASGEM program, facilitated by MCRCD for the MCWA, grew 
by 200% from 2014 to 2015 and 39 data points have been obtained year to date in 2016. Additional 
groundwater data can be obtained from farmers with wells that serve irrigation purposes. Hydrographs 
from observation wells are provided in Appendix 6. 
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4 . 0  W C R  D A T A B A S E  D E V E L O P M E N T  
A WCR database was developed based on 2,490 WCRs provided to the MCWA by Eric Senter from the 
DWR. The WCRs were reviewed to develop a summary of well use type (Table 1). 
 
Table 1. Wells Drilled by Well Use Type 

Well Use Type Number of Wells 
Destroy 309 

Domestic 1,435 
Dry Hole 18 
Industrial 18 
Irrigation 128 

Monitoring 286 
Municipal 70 

Not Available 115 
Remediation 65 

Test Well 46 
Total 2,490 

 
 
Candidates for georeferencing were identified based on quality hand-drawn maps or descriptions of well 
locations. Only 214 of the 2,490 WCRs were georeferenced. The WCRs that were discarded were either 
outside of the UVGB boundary, lacking a site map or a location description, or illegible. Georeferencing 
was conducted using Google Earth and importing .KMZ files into ArcGIS®. Data recorded from the 
georeferenced wells included longitude, latitude, elevation, summaries of lithology encountered by the 
well driller, estimated well yield, and drawdown. The WCR Database was developed in Microsoft® Excel. 
WCRs utilized in the WCR analysis are provided in Appendix 7. 
 
Boundaries between geologic and hydrogeologic formations were estimated based on a combination of 
the information collected in the WCR Database and descriptions from Larsen and Kelsey’s 2005 publication 
“Geologic maps of late Neogene and Quaternary deposits in the Ukiah Basin”, C. D. Farrar’s 1986 
publication ”Ground-water Resources in Mendocino County, California. United States Geological Survey”, 
and Cardwell’s 1965 publication Geology and Ground Water in Russian River Valley Areas and in Round, 
Laytonville, and Little Lake Valleys – Sonoma and Mendocino Counties, California. The boundaries are 
described in detail in Sections 6 and 8 of this report.  
 
Mapped location data obtained from the WCRs presented an uneven spatial distribution of wells in the 
UVGB. A map showing the wells recorded from the WCRs is provided in Figure 2. Many of the wells are 
clustered in residential or agricultural areas because the majority of the wells are for domestic or irrigation 
use, as shown in Table 2 below. 
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Table 2. Well Use Type of Georeferenced WCRs 
Well Use Type for Georeferenced WCRs 

Domestic Irrigation Municipal Test Well Unknown Industrial Total 
154 40 13 4 2 1 214 

 
 
The information that was collected from the WCRs was limited in some locations. Specific areas with data 
gaps are illustrated in the Ukiah Valley Groundwater Basin Data Gap Analysis, prepared by LACO 
Associates in December 2016, as a part of this IGSP. Only 31% of the georeferenced WCRs recorded the 
well penetrating the Franciscan formation.  
 
Estimates for transmissivity and specific capacity were developed based on groundwater yield and 
drawdown data from WCRs in the WCR Database. The specific capacity is described as the quotient of the 
yield (gallons per minute) and the drawdown (feet) and has units of gallons per minute per foot of 
drawdown. Transmissivity has units of square feet per day, and the values were estimated to describe 
hydrogeologic properties for the varying formations in Section 8 of this report. Transmissivity values were 
estimated using the methodology proposed by Driscoll in 1986 (Equation 1). 

𝑇 = 𝑆𝑆 × 2000      (Equation 1) 
 
where  𝑇 = transmissivity (square feet per day) 

𝑆𝑆 = specific capacity (gallons per minute per foot of drawdown) 
 
Transmissivity estimates ranged from 7 to 600,000 gallons per minute per foot per day.  
 

5 . 0  G R O U N D WAT E R  B A S I N  B O U N D A R Y  H I S T O R Y  
The UVGB was first delineated by the DWR in the 1952 Water Quality Investigations Report No. 3 Ground 
Water Basins in California (DWR, 1952). The 1952 report included the UVGB in the North Coastal hydrologic 
study region that ranges from the Oregon border to the northern border of Lagunitas Creek in Marin 
County. The groundwater basin was given identification number 1-15 and included the alluvial regions near 
Ukiah, Talmage, and El Roble, but the northern border closed the basin south of Calpella. In 1975, the DWR 
released California’s Ground Water – Bulletin 118, where the UVGB was moved to the San Francisco Bay 
hydrologic study area and the basin identification number was updated to 2-15 (DWR, 1975). The basin was 
described to have an area of 16 square miles, a depth of 470 feet, a storage capacity of 369,000 acre-
feet, and a usable capacity of 35,000 acre-feet. The basin boundary was redefined and younger alluvium 
was shown near Redwood Valley and the City of Ukiah, with older alluvium near Calpella and along the 
eastern border of the groundwater basin. In 2003, the UVGB was returned to the North Coast region during 
the Bulletin 118 update (DWR, 2003). The basin identification number was updated to 1-52, and the 
boundary shape was changed to include a greater alluvial area south of Lake Mendocino and the 
alluvium in the drainage of Robinson Creek. The 2003 report did not include information regarding the 
groundwater basin area, groundwater budget type, well yields, monitoring, or TDS for the UVGB, which was 
one of four groundwater basins with grey bars in the table of 62 groundwater basins. The southern 
boundary of the UVGB borders the Sanel Valley Groundwater Basin (1-53). The interface between the two 
basins is 2,163 feet across. For this IHCM, the UVGB boundary is modified based on the 2005 Larsen and 
Kelsey map. The developed DWR basin boundary has inaccuracies near Lake Mendocino, Robinson Creek, 
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and McNab Creek. The boundary errors are corrected in a proposed basin boundary included in Figure 2 
of this report.  
 

6 . 0  G E O L O G I C  S E T T I N G  
The UVGB has an area of approximately 37,500 acres, is 22 miles long north to south, and is 5 miles wide 
east to west. The UVGB is located mostly within the Mendocino Range in the northern part of the Coast 
Ranges Geomorphic Province (Farrar, 1986; DWR, 2004). The Coast Ranges Geomorphic Province exhibits 
low northwest-trending sub-parallel mountain ranges and valleys resulting from the compressional 
deformation between the pacific and American plates (Fuller, 2015). Locally, the topography is controlled 
by tectonic activity associated with the right-lateral Maacama Fault, a member of the San Andreas Fault 
System. This local faulting is expressed in numerous north-west trending lineaments throughout the Ukiah 
valley (Farrar, 1986). Geologic formations described in Section 6.1 of this report are predicated on the 2005 
Larsen and Kelsey map (Figure 2). 
 

6.1 Geologic Formations 

6.1.1  Quaternary Alluvium 
Quaternary alluvium primarily consists of unconsolidated gravel, sand, silt, and minor amounts of clay 
(Cardwell, 1965). The Quaternary alluvium formation includes river-channel deposits that are composed of 
thin surfaces of gravel, sand and silt (DWR, 1958). Older buried channels are coarser and have boulders 
with a coarse sand matrix (NCHR, 2004). Quaternary alluvium is not cemented and is the least weathered 
unit of any of the other older valley-fill units. Typically, the thickness of Quaternary alluvium in the valley is 
less than a few tens of feet, but in some places is greater than 100 feet. The material that makes up the 
Quaternary alluvium and river-channel deposits is derived mostly from the Franciscan formation, but 
terrace and continental basin deposits contribute material as well. Particle size of sediment is largest along 
the axis of the stream and becomes finer on the floodplain as distance from the stream axis increases 
(Farrar, 1986). 
 

6.1.2  Terrace Deposi ts 
Terrace deposits are generally partially to loosely cemented beds of gravel, sand, silt and clay (Farrar, 
1986). Older terrace deposits consist of red, gravelly clay soil, while young terrace deposits consist of sandy 
or silty gravel (Cardwell, 1965). Terrace deposits in the valley are long, narrow, and elevated. The gently 
inclined surfaces of terrace deposits were formed by the aggradation of eroded material, most likely from 
the surrounding Franciscan formation (Farrar, 1986). These terraces have lithologic heterogeneity and the 
thicknesses of clay lenses are greater in the younger terraces (Farrar, 1986).  
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6.1.3  Continental Basin Deposi ts 

 
Exhibit 1 – Continental Basin Deposit Outcrop near Perkins Street, Ukiah (ISRP, 2016)  
 
Continental basin deposits contain clay in a matrix of silts, gravels, and sand. The vertical distribution of the 
Continental basin deposit materials include thick clay layers that lay over and below confined aquifers 
consisting of sands and gravels that provide well yields of up to 50 gallons per minute (MCWA, 2004). 
According to Farrar, no wells have fully penetrated the Continental basin deposit formation in the UVGB 
(Farrar, 1986). Continental basin deposit thickness ranges to a depth of up to 2,000 feet along the axis of 
the valley floor. Outcrops are visible near Perkins Street on the east side of the Ukiah Valley (Exhibit 1), near 
Coyote Dam, and to the north on the west side of the North Fork of the Russian River near Coyote Valley 
Rancheria (Exhibit 2). 
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Exhibit 2 - Continental Basin Deposit Outcrop near Coyote Valley Rancheria, Redwood Valley (Looking to 
South)  
 

6.1.4  Franciscan Formation 
Franciscan formation rocks are the oldest rocks located in the UVGB. These rocks are Jurassic to 
Cretaceous-aged and make up the majority of the local bedrock. These primarily meta-sedimentary rocks 
were deposited in a marine environment, then underwent stress and deformation resulting from 
compressional tectonism. The bulk of the Franciscan formation is composed of sandstone and mudstone 
with local bodies of serpentinite, greenstone, schist, shale, chert, limestone, and mafic igneous rocks. Rocks 
within the Franciscan formation are highly fractured and sheared by faulting. 
 

6.2 Maacama Fault  
The Maacama fault runs in a northwest-trending direction through the UVGB. The Maacama fault is 
located at a wide transform boundary between the Pacific Plate and North American Plate. The fault was 
formed 3.2 million years ago and it slips at a rate of five to eight millimeters per year on average 
(McLaughlin et al, 2012). The fault originated as a northeast splay from the southern portion of the Roger’s 
Creek Fault Zone. As it formed several strike slip basins were formed concurrently (McLaughlin et al, 2012). 
The basins began to develop less than 4 million years ago (Farrar, 1986). The Maacama fault displays right-
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lateral motion and may have been active during Holocene time (Rexford, 1989). The Maacama fault is 
mapped by the California Geological Survey as an active fault (CGS, 2017). Due to extension, volcanism 
and strike-slip basin development the fault has acquired several right steps and splays during its evolution 
(McLaughlin et al, 2012). Due to the migration of the Mendocino Triple Junction and the northward 
movement of a major releasing bend in the San Andreas Fault, changes in basin geometry and fault 
geometry are likely due to adjustments of fault zone reorganizations. The Ukiah Valley was formed as a 
result of oblique pull apart extension between the en echelon and branching faults in the Maacama fault 
zone (McLaughlin and Nilsen, 1982). Right lateral strike slip motion caused the crustal block to wrench apart 
and downdrop, forming a graben. The graben, which is bounded by faults, continued to drop while 
deposition of sediment infilled the basin (Farrar, 1986). 
 

6.3 Geologic History 
The Mendocino Range is predominantly composed of the thick, late Mesozoic and Cenozoic sedimentary 
rocks of the Franciscan formation. The geomorphology, structural geology and geologic formations of the 
Coast Ranges occurred as a result of tectonic activity between the continental North American Plate and 
the oceanic Farallon Plate. During the Mesozoic Era subduction and underthrusting of the Juan De Fuca 
Plate (a remnant of the Farallon Plate) beneath the North American Plate formed an oceanic trench at the 
plate boundary. Tectonically mixed sediment accumulated as the trench uplifted and created the 
mountainous terrain of the Franciscan formation (Farrar, 1986). The Franciscan formation displays irregular, 
knobby topography, and landslide-topography (DWR, 2004). Although the Franciscan formation has a low 
permeability, fractured zones in the Franciscan formation have low to moderate permeability (Cardwell, 
1965). Fracturing in the Franciscan formation is due to faulting from active plate motion between the North 
American Plate and oceanic plate. The Macaama fault formed 3.2 Million years ago as a splay of the 
Roger’s Creek Fault Zone and has developed several right steps and splays due to extension, volcanism 
and strike-slip basin development. 
 

6.4 Geologic Cross Sections 
Three geologic cross sections were created to illustrate the hydrogeologic boundaries in the UVGB. Figure 1 
shows the cross section locations in plain view. Cross sections are presented in Figures 3, 4, and 5. Clay 
layers identified from the WCRs are illustrated as  brown shading on the cross sections. 
 

6.4.1  Distinction of Formation Boundaries 
As described in Section 4 of this report, two boundaries between geologic and hydrogeologic formations 
were estimated based on a combination of the information collected in the WCR Database and 
descriptions from Larsen and Kelsey’s 2005 publication titled Geologic maps of late Neogene and 
Quaternary deposits in the Ukiah Basin, C. D. Farrar’s 1986 publication titled Ground-water Resources in 
Mendocino County, California, and United States Geological Survey and Cardwell’s 1965 publication titled 
Geology and Ground Water in Russian River Valley Areas and in Round, Laytonville, and Little Lake Valleys – 
Sonoma and Mendocino Counties, California. The combination of Quaternary alluvium and terrace 
deposits are hereafter referred to as Quaternary alluvium. The uppermost boundary is between the 
Quaternary alluvium and the continental basin deposits. The second boundary recorded is between the 
continental basin deposits and the Franciscan formation. Boundaries were determined by interpreting the 
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log data on the WCRs and using stratigraphy to identify and record any changes in geologic units. The 
boundaries between the Continental basin deposits were distinguished from terrace deposits (Quaternary 
alluvium) based on increased clay presence. The vertical boundary between the continental basin 
deposits and the Franciscan formation were estimated by the presence of rock. 139 WCR data points were 
used to define geologic units and 747 data points were used to define clay layers. 
 

6.4.2  Discussion/Interpretat ion of Geologic Cross Sections 
All of the cross sections are underlain by the Franciscan formation. The Maacama Fault has resulted in a 
vertical offset of the basement rock of around 100 feet in each of the cross sections. This offset was based 
on cross sections developed by Larsen and Kelsey, geologic judgement, and variability in surface 
topography. Continental basin deposits are divided into three subunits: high hydraulic conductivity, low 
hydraulic conductivity, and undetermined hydraulic conductivity. Following the trend of the longitudinal 
valley axis, the depth to the Franciscan formation becomes shallower from the northwest to the southeast. 
From each cross section, the maximum thicknesses of the two aquifers was approximated and described in 
Table 3 below. The continental basin deposits decrease in thickness from the northwest to the southeast of 
the basin. The Qal deposits increase in thickness from the northwest to the southeast of the basin. 
 
Table 3. Maximum Unit Thicknesses of Aquifers in Cross Sections 

Cross Section Qtub (Combined k values) Qtub (K unknown) Low K Qtub High K Qtub Qal 

A – A’ 2,060 1,560 780 400 50 

B – B’ 1,460 700 750 420 120 
C – C’ 760 560 160 220 230 

 
 
Cross section A - A’ (Figure 3) has a width of 18,800 feet and a maximum depth of 1,220 feet below ground 
surface (bgs). The Maacama Fault intersects the western side of the cross section. In cross section A - A’, 
hydrogeology consists primarily of continental basin deposits. Low hydraulic conductivity continental basin 
deposits are on the western side of the UVGB and high hydraulic conductivity continental basin deposits 
are on the eastern side of the UVGB. Lower hydraulic conductivities generally occur at the surface based 
on clay layers identified in WCRs. Higher hydraulic conductivity continental basin deposits are exposed at 
the surface occurring in pockets around Forsythe Creek and the Russian River. Quaternary alluvium 
deposits are slightly exposed around Forsythe Creek and the Russian River. 
 
Cross section B - B’ (Figure 4) has a width 22,800 feet of and a depth of 740 feet bgs. The Maacama Fault 
runs through the center of this cross section. Cross section B - B’ depicts primarily continental basin deposits. 
High hydraulic conductivity continental deposits are present to the west of the Maacama fault and low 
hydraulic conductivity continental basin deposits are present to the east of the fault. Only low hydraulic 
conductivity continental basin deposits are exposed at the surface. High hydraulic conductivity continental 
basin deposits occur beneath Quaternary alluvium and in small lenses within the lower hydraulic 
conductivity continental basin deposits. Quaternary alluvium is exposed at the surface and around the 
Russian River. 
 
Cross section C - C’ (Figure 5) has a width of 17,400 feet and a depth of 380 feet bgs. The Maacama Fault 
runs through the eastern side of the cross section. High hydraulic conductivity continental basin deposits 
are present to the west of the Maacama fault with a thickness of approximately 200 feet, and to the east 
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of the fault with a thickness of approximately 100 feet. Quaternary alluvium is present above the high 
hydraulic conductivity continental deposits and is exposed to the surface near the Russian River.  
 

7 . 0  B O T T O M  O F  G R O U N D WAT E R  B A S I N  
The depth to the Franciscan formation varies throughout the valley. The bottom of the groundwater basin 
was estimated from gravimeter data provided in a Humboldt State University Master’s thesis (Erickson, 
2014). Gravimeter survey data was calibrated to gravity anomaly data collected from WCRs. Continental 
basin deposit fill was estimated to be in depositional contact with shallowly-dipping bedrock on the east 
and west margins of the valley. The cross sections provided in the thesis study ended approximately half-
way along the north-south axis of the valley, and therefore the depth to bedrock was interpolated to the 
south based on depth to bedrock data from WCRs. The greatest depths to the Franciscan formation In 
cross sections A – A’, B – B’, and C – C’ (Figures 3, 4, and 5), are approximately 1,950 feet, 1,350 feet, and 
1,000 feet, respectively. 
 

8 . 0  P R I N C I PA L  A Q U I F E R S  A N D  A Q U I T A R D S  
Two principal aquifers are identified: Aquifer I – Quaternary alluvium; and Aquifer II – continental basin 
deposits. Groundwater occurs in the fractures of the Franciscan formation; however it is not a principal 
aquifer. This section describes the aquifers physical properties (Hydraulic conductivity, transmissivity, 
storativity, specific yield, and well yield), water quality, and the primary uses of each principal aquifer. 
 

8.1 Aquifer I – Quaternary Alluvium 
Aquifer I is the primary hydrogeologic unit for groundwater supply in the UVGB. The Quaternary alluvial 
deposits provide the highest well yields and specific capacities. Summaries of the physical properties, 
structural properties, general water quality, and primary use of Aquifer I are discussed in the following 
sections. 
 

8.1.1  Aquifer I – Physical Properties 
The lateral extent of Aquifer I is consistent with the mapped geologic extent of Quaternary alluvium (Figure 
2). The majority of the Quaternary alluvium are north-south trending units that follow river-channel deposits 
of the Russian River and its east-west trending tributaries. Studies by G.T. Cardwell and Farrar estimate 
alluvium and younger terrace deposits have a storage capacity ranging between 75,000 acre-feet and 
100,000 acre-feet; river-channel deposits have storage values estimated at 35,000 acre-feet; and in the 
older alluvium and terrace deposits on the upper elevations of the margins of the valley have a storage 
capacity of approximately 45,000 acre-feet.  
 
Quaternary alluvium is unconfined, has high hydraulic conductivity, and is frequently separated from 
Aquifer II by a clay layer. Piezometric surface elevations generally fluctuate seasonally. Quaternary 
alluvium formations recharge fully each year with the exception of drought conditions when precipitation is 
60 percent lower than the average (Kunzler Terrace Mine, 2009). Groundwater is in both unconfined and 
confined settings within the terrace deposits because terrace deposits occur continuously within Redwood 
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Valley but discontinuously along flanks in the Ukiah Valley (NCHR, 2004). Aquifer I hydrogeologic properties 
based on the WCR Database are provided in Table 4. 
 
Table 4. Aquifer I Hydrogeologic Properties 

Log 
Number 

Township 
Range 
Section 

Yield 
(gpm) 

Drawdown 
(ft) 

Specific 
Capacity 
(gpm/ft) 

Transmissivity 
(ft²/day) 

Hydraulic 
Conductivity 

(ft/day) 
Screened Interval 

e023583
4 15N/12W-16 100 50 2.00 540.0 - - 

1079411 17N/12W-20 15 200 0.08 20.3 - 40-240 

528820 14N/12W-7 25 265 0.09 25.5 - 175-275 

211109 14N/12W-10 20 75 0.27 72.0 - - 

215713 
15N/12W-
NN 20 2 10.00 2700.0 - 9-14 

239872 14N/12W-7 1 279 0.00 1.0 - 100-296 
E013767

0 15N/12W-29 0 0 - - - - 

105699 14N/12W-7 30 130 0.23 62.3 - 137-157; 177-197; 
217-257 

156501 - 1080 32 33.75 9112.5 - - 

61330 15N/12W-28 650 0 - - - - 
E009755

9 15N/12W-21 20 50 0.40 108.0 - - 

451246 14N/12W-5 30 167 0.18 48.5 - - 

118658 14N/12W-14 56 330 0.17 45.8 - 50-150 
E015115

1 14N/12W-25 300 10 30.00 8100.0 - 20-80 

141377 16N/12W-4 7.5 72 0.10 28.1 0.23 22-42; 62-82 

105700 17N/12W-29 5 40 0.13 33.8 0.37 43-83 

211546 16N/12W-4 51 50 1.02 275.4 2.57 60-100 

125320 16N/12W-3 5 4 1.25 337.5 3.59 58-78 

769737 15N/12W-7 4 45 0.09 24.0 0.10 24-44; 99-159 

104950 15N/12W-26 40 4 10.00 2700.0 33.75 21-60 

141431 15N/12W-8 30 38 0.79 213.2 0.82 37-57 

18817 15N/12W-26 4.5 60 0.08 20.3 0.17 41-101 

913091 15N/12W-8 20 140 0.14 38.6 0.14 0-38; 38-160 

70735 15N/12W-8 70 45 1.56 420.0 1.67 
39-99; 119-139; 159-

199 

211028 15N/12W-26 40 7 5.71 1542.9 9.63 20-40 

509528 15N/12W-21 50 80 0.63 168.8 1.11 29-89 

18824 15N/12W-33 75 1 75.00 20250.0 153.41 18-58 

34433 15N/12W-28 70 8 8.75 2362.5 17.50 24-76 
 
Average yields, specific capacity, transmissivity, and hydraulic conductivity values for Aquifer I were 100 
gallons per minute, 7 gallons per minute per foot of drawdown, 1894 square feet per day, and 16 feet per 
day, respectively. 
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8.1.2  Aquifer I – Water Quality  
According to information provided in the 2004 DWR report, water quality is generally good in the 
Quaternary alluvium deposits (DWR 2004). In general the water is of bicarbonate type and ranges from 
moderately hard to hard (Cardwell, 1965). Calcium-bicarbonate water is more common in the southern 
part of the basin and magnesium-bicarbonate groundwater is more common in the east-central portion of 
the basin (Kunzler, 2009). Analyses estimate that water is 40 percent calcium, 40 percent magnesium, and 
20 percent sodium (Cardwell, 1965). Quaternary alluvium chemical water quality is similar to the water in 
the Russian River, but more dissolved solids and higher chloride levels are present in groundwater. During 
the baseflow season between late spring and early fall Lake Mendocino greatly influences the water 
quality of the Russian River. Releases from Lake Mendocino influence specific conductance, total nitrate, 
and turbidity. During the wet season, Russian River water quality is influenced by stormwater flows that 
increase turbidity and suspended solid content along with surface runoff pollutants (Kunzler Terrace Mine, 
2009). Total dissolved solids range from 87 to 301 milligrams per liter with an average of 166 milligrams per 
liter based on a study of 20 wells penetrating Quaternary alluivum (DWR, 2004). Total dissolved solids and 
sodium content is greater in terrace deposits and in Aquifer II than in Quaternary alluvium. Shallow wells 
(less than 100 feet bgs) groundwater temperatures were recorded ranging from 55° to 60° F (Cardwell, 
1965). A summary of Aquifer I water quality provided in Table 5.  
 
Table 5. General Water Quality of Aquifer I 

Constituent Parameter Reported Range (units as shown) Reference 

Total Dissolved Solids   • Qal range: 87- 301 mg/l 
• Qal avg: 166 mg/l  
• 190.0 mg/l (KP-MW 1 1, July 2005) 
• 190.0 mg/l (Well P6 2, October 2002) 

DWR, 2004; 
Kunzler Terrace Mine, 2009 
 

Total Hardness • Moderately Hard to Hard Bicarbonate DWR 2004;  
Kunzler Terrace Mine, 2009 

Chloride Levels • 7.3 mg/l (KP-MW 1 1,July, 2005) 
• 6.1 mg/l (Well P6 2, October, 2002) 
• 6.5 mg/l (015N012W08F001M3, October, 1981) 

Kunzler Terrace Mine, 2009 
 

Electrical conductivity • 250.0 (July, 2005) 
• 293.0 (015N012W08F001M3, October, 1981) 

Kunzler Terrace Mine, 2009 
 

 

8.1.3  Aquifer I – Primary Uses 
According to the DWR pursuant to Water Code Sections 10723.8(a)(4) and 10723.2, beneficial uses and 
users of groundwater in the UVGB to include: agricultural users, domestic well owners, municipal well 
operators, public water systems, land use planning agencies, surface water users, resource management, 
state agencies, other government agencies, California Native American Tribes, private water companies, 
Ukiah Valley Basin residents, and disadvantaged communities. Water is primarily used for irrigation, 
domestic, and municipal purposes.  
 
In 1910, irrigation began on a moderate scale in the UVGB. Between 1910 and 1940 most of the water that 
was irrigated was from the Russian River. By 1940, approximately 3,200 acres had been irrigated and 
shallow groundwater supplies below the alluvial plain began to be utilized (Cardwell, 1965). In 2008 it was 
estimated that agricultural water consumption in the UVGB was 8,000 acre-feet per year, with 2,500 to 
5,500 acre-feet per year from groundwater resources (D.J. Lewis et al., 2008). According to the DWR 
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pursuant to Water Code Sections 10723.8(a)(4) and 10723.2, the agency identifies the major agricultural 
users in the UVGB include the Mendocino County Farm Bureau, the Mendocino County Wine Growers 
Association and landowners. Major agricultural commodities in the greater Ukiah Valley area include wine 
grapes, timber, pears, apples and pasture and range. All agricultural commodities in the UVGB include 
fruits and nuts, livestock production, livestock and poultry products, nursery production, and field crops 
(County of Mendocino, 2016). Groundwater use for industrial purposes primarily serve sawmills and wood 
product manufacturing plants. According to the California DWR pursuant to Water Code Sections 
10723.8(a)(4) and 10723.2 the agency identifies the City of Ukiah as the primary municipal well operator. 
Although manufacturing plants use a significant quantity of water, a vast proportion of the water is 
returned to the Russian River (Cardwell, 1965).  
 
The public and domestic supply of water in the UVGB is primarily sourced from groundwater (Cardwell, 
1965). There are seven public water systems within the UVGB including Redwood Valley County Water 
District, Millview County Water District, Willow County Water District, Calpella County Water District, Sonoma 
County Water Agency, Russian River Flood Control and Upper Russian River Water Agency. Private Water 
Companies in the area include the City of 10,000 Buddhas, Rogina Water Company and Yokayo Water 
Systems. Data from domestic well owners is limited to CASGEM participants, and private well owners. In 
October 2015, the Millview County Water District was reported to serve 6,300 residents who reside in the 
unincorporated area north of Ukiah. Millview Creek had 1,489 service connections in 2015 with 
consumption at 5,901 acre feet per year. Since the assessment the State Water Resources Control Board 
has allowed the District to increase capacity to at least an additional 298 service connections (Frederiksen, 
2015).  
 

8.2 Aquifer II – Continental Basin Deposits 
Aquifer II (the continental basin deposits) underlay Aquifer I. Aquifer II groundwater is generally confined by 
clay layers. Continental basin deposits generally have a low hydraulic conductivity and yield less water. 
Deep wells with long screened intervals are generally required to provide substantial well production rates 
in the continental basin deposits (Kunzler, 2009). 
 

8.2.1  Aquifer I I – Physical Properties 
The lateral extent of Aquifer II is mapped as the continental basin deposits and underlying the Quaternary 
alluvium and terrace deposits (Figure 2). Vertical distribution of the continental basin deposit materials 
include thick clay layers that lay over and below confined aquifers consisting of sands and gravels that 
provide well yields of up to 50 gallons per minute (MCWA, 2004). Generally the aquifer is recharged in basin 
margins by infiltration and percolation of streamflow and precipitation. Another source of recharge is deep 
percolation of irrigation water return flows. The Franciscan formation borders and underlies Aquifer II and 
provides localized recharge through fractures and shears (Fisher et al., 1965). Aquifer II capacity is 
estimated to be 324,000 acre-feet, but is difficult to develop because of low permeability (Ferrar, 1986). 
Aquifer I hydrogeologic properties based on the WCR Database are provided in Table 6. 
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Table 6. Aquifer II Hydrogeologic Properties 

Log 
Number 

Township 
Range 
Section 

Yield 
(gpm) 

Drawdown 
(ft) 

Specific 
Capacity 
(gpm/ft) 

Transmissivity 
(ft²/day) 

Hydraulic 
Conductivity 

(ft/day) 
Screened Interval 

775095 16N/12W-28 12 280 0.04 11.6 0.03 
260-280; 340-360; 

400-440 

705654 16N/12W-22 15 20 0.75 202.5 0.39 335-415 
E016041

8 16N/12W-17 7 230 0.03 8.2 0.01 199-239 

705663 
15N/12W-
NN 2 130 0.02 4.2 0.01 100-160 

E070302 16N/12W-16 15 340 0.04 11.9 0.01 200-355 

705657 15N/12W-35 0 120 0.00 - - 80-100; 220-260 

18578 17N/12W-28 1 175 0.01 1.5 0.01 169-229 

775102 16N/12W-16 8 170 0.05 12.7 0.01 137-217; 239-257 

931929 17N/12W-29 15 160 0.09 25.3 0.05 140-180 

36475 14N/12W-3 0 0 - - - 175-195 

18729 17N/12W-32 8 9 0.89 240.0 0.51 80-150 

210815 16N/12W-20 2 90 0.02 6.0 0.01 186-286 
e025573

7 17N/12W-29 15 210 0.07 19.3 0.13 60-220 

210813 16N/12W-20 8 220 0.04 9.8 0.01 278-338 

156544 16N/12W-4 0 0 - - - 83-123 

713846 16N/12W-20 13 320 0.04 11.0 0.01 
260-280; 300-360; 

380-400 

141122 16N/12W-7 0 0 - - - 40-80 

18702 16N/12W-16 215 110 1.95 527.7 0.42 148-400 
E015942

0 16N/12W-33 5 0 - - - 23-43; 63-103 
E010859

6 16N/12W-28 7 200 0.04 9.5 0.01 120-220 

18819 14N/12W-3 0 0 - - - 44-104 

50229 14N/12W-3 0 0 - - - 80-96; 96-108 
E012447

5 15N/12W-34 20 200 0.10 27.0 0.05 120-240 
e020953

5 15N/12W-9 90 200 0.45 121.5 0.11 150-210 

264526 15N/12W-34 40 5 8.00 2160.0 3.06 42-105 

65419 15N/12W-34 0 0 - - - 40-102 
E011179

2 14N/12W-3 60 91 0.66 178.0 0.25 31-91 

3003 16N/12W-7 7 135 0.05 14.0 0.03 146-206 

398391 16N/12W-8 20 200 0.10 27.0 0.05 200-340 

13364 
15N/112W-
26 0 0 - - - 130-160 
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Average yields, specific capacity, transmissivity, and hydraulic conductivity values for Aquifer II were 19.5 
gallons per minute, 0.61 gallons per minute per foot of drawdown, 173 square feet per day, and 0.25 feet 
per day, respectively. 
 

8.2.2  Aquifer I I – Water Quality 
The groundwater in Aquifer II is generally of good mineral quality but has higher levels of dissolved solids 
than Aquifer I (Fisher et al., 1965). Wells on the west side of Redwood Valleys have been reported to have 
poor water quality and one well was reported to have flammable gas. Underlying Franciscan formation 
water quality locally impacts Aquifer II through local recharge. Pressurized carbon dioxide gas was 
encountered during drilling into Aquifer II near Coyote Valley, southwest Ukiah, and Talmage (Cardwell, 
1965). Aquifer II Water quality is summarized in Table 7. 
 
Table 7. Aquifer II - Water Quality Summary 
Constituent or Parameter Reported Range (units as shown) Reference 
Total Dissolved Solids   Qtub also generally has higher levels of dissolved solids 

when compared to the Qal which averages at 166 mg/l  
Fisher et al., 1965 

Total Hardness The groundwater in the Qtub is generally of good mineral 
quality but contrasting to the groundwater within the Qal 
and Qt it is less accessible so little data is available 
describing water quality parameters. 

Cardwell, 1965 
Chloride Levels 
Electrical conductivity  
  
 

8.2.3  Aquifer I I – Primary Use 
Aquifer II primarily serves domestic water needs. 
 

8.3 Franciscan Formation 
The Franciscan formation is not a principal aquifer, but groundwater is contained in the fractures of this 
formation and utilized by the UVGB population. 
 

8.3.1  Franciscan Formation – Physical Properties 
Wells drilled in the Franciscan formation tend to have low well yields and substantial drawdown compared 
to wells drilled in Aquifer I and Aquifer II. The average specific capacity and transmissivity of wells 
penetrating the Franciscan formation were 0.03 gallons per minute per foot of drawdown and 8.35 square 
feet per day, respectively. Franciscan formation hydrogeologic properties based on the WCR Database 
are provided in Table 8. 
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Table 8. Franciscan Formation Hydrogeologic Properties 

Log 
Number 

Township/Range
/Section 

Yield 
(gpm) 

Drawdown 
(ft) 

Specific 
Capacity 
(gpm/ft) 

Transmissivity 
(ft²/day) Screened Interval 

E0182651 16N/12W-3 5 0 - - 100-200 

916438 15N/12W-23 1 200 0.01 1.4 60-80; 100-120; 140-160 

775088 16N/12W-27 12 300 0.04 10.8 167-187; 247-327; 367-387 

213780 14N/12W-6 3 32 0.09 25.3 34-74 

23302 15N/12W-18 0 0 - - 50-58 

916508 17N/12W-20 2 163 0.01 3.3 83-143 

239695 14N/12W-8 1 272 0.00 1.0 87-107; 237-257; 277-297; 317-337 

56199 14N/12W-27 2 0 - - 45-65; 105-125 

e0231794 15N/12W-32 0 105 0.00 - 87-127 
 

8.3.2  Franciscan Formation – Water Qual ity  
Franciscan formation springs generally have high mineral content, however acceptable chemical water 
quality has been encountered. Analysis of the water quality of Vichy Springs identified 4,600 parts per 
million dissolved solids, 2,000 parts per million carbon dioxide, elevated Boron concentrations, 700 parts per 
million total hardness, and chloride concentration of 300 parts per million at a temperature of 90° F. 
Concentrations of Boron measured from 20 wells penetrating the Franciscan formation ranged between 1 
and 73 parts per million. Wells that contain boron concentrations less than 14 parts per million were 
reported to have no other anomalies in chemical composition, whereas wells that contain boron 
concentrations greater than 14 parts per million also contain high levels of sodium chloride. Regions of 
elevated levels of Boron are located in East Ukiah, North and South Talmage, North Redwood Valley, 
Coyote Valley, and in McNab Creek Valley (Cardwell, 1965). Water quality contamination of Aquifer I and 
Aquifer II from recharge from the Franciscan formation should be a concern during water well 
development. 
 

8.3.3  Franciscan Formation – Primary Use  
The Franciscan formation primarily serves domestic water needs. 
 

9 . 0  F U T U R E  W O R K  
Future work to fully address the Emergency SGMA regulations pertaining to the HCM includes creating 
maps that depict the following, based on input from the UVGB Groundwater Sustainability Agency and 
Technical Advisory Committee: 

• Delineation of existing recharge areas that substantially contribute to the replenishment of the 
basin, potential recharge areas, and discharge areas, including significant active springs, seeps, 
and wetlands within or adjacent to the basin 

• Surface water bodies that are significant to the management of the basin 
• The source and point of delivery for imported water supplies 
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In addition to these maps, data gaps should be addressed by the following:  
• Characterization of hydrogeologic properties related to specific storage and specific yield by 

conducting several pump tests with monitoring wells in Aquifer I and Aquifer II 
• Coupling new streamflow gauges with existing wells or new monitoring wells to quantify surface 

water-groundwater interaction 
• Estimation of Aquifer I and Aquifer II total storage capacity based on specific storage and specific 

yield values based on pump tests and three dimensional hydrogeologic geometry created as a 
part of the concurrent Water Budget component of this IGSP 

• Incorporating high density gravimeter data for the bottom of groundwater basin section provided 
in the next few years by the USGS 

• Acquire geophysical survey data along the banks of the Russian River near the southern boundary 
of the UVGB. 
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Figure 1  UVGB Vicinity and USGS Topography Map 
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Figure 9 Imported Water Map 

  



LACO
EUREKA ● UKIAH ● SANTA ROSA

1-800-515-5054         www.lac o as s o c iate s .c o m

NO. HISTORY/REV ISION BY CHK. DATEDRAW N
CHECK
APPROV ED
DATE
JOB NO.
FIGURE

Date: 12/23/2017 Tim e: 11:39:07 AM

UVGB Vicinity and USGS Topography Map

BM W
CJW
-

12/13/2017
7746.09

Ukiah V alley Ground wate r Basin 
Hyd roge ologic  Conc e ptual M od e l

M e nd oc ino County W ate r Age nc y
DW R Grant No. 46000115031

1

Legend
Ukiah Valley Groundwater Basin (UVGB) Boundary

County Boundaries

0 2.5 51.25 Miles

Ukiah V alley Ground wate r Basin,
M e nd oc ino County, California

For All Figure s: Se rvic e Laye r Cre d its: Sourc e s:
Esri, HERE, DeLorm e, Inte rm ap, inc re m e nt P
Corp., GEBCO, USGS, FAO, NPS, NRCAN,
Ge oBase, IGN, Kad aste r NL, Ord nanc e Survey,
Esri Japan, M ETI, Esri China (Hong Kong),
swisstopo, M apm yInd ia, © Ope nStre e tM ap
c ontrib utors, and  the  GIS Use r Com m unity
USGS The National M ap: National Bound arie s
Dataset, National Elevation Dataset,
Ge ographic  Nam e s Inform ation Syste m ,
National Hyd rog raphy Dataset, National Land
Cove r Datab ase , National Struc ture s Dataset,
and  National Transportation Dataset; U.S.
Ce nsus Bureau - TIGER/Line; HERE Road  Data



LACO
EUREKA ●  UKIAH ● S ANTA ROS A

1-800-515-5054         w w w .laco asso ciates.co m

NO. HIS TORY/REVIS ION BY CHK. DATEDRAWN
CHECK
APPROVED
DATE
JOB NO.
FIGURE

Date: 12/27/2017 Tim e: 6:50:41 AM

Geologic Map 

BMW
CJW
-

12/13/2017
7746.09

Ukiah Valley Groundw ater Basin 
Hydrogeologic Conceptual Model

Mendocino County Water Agency
DWR Grant No. 46000115032

1

Legend
Groundwater Elevation Measurements

Well Completion Reports

Cross Sections

Faults

Continental Basin Deposits (QTub)

Franciscan Formation (KJf)

Terrace Deposits (Qt)

Quaternary Alluvium (Qal)

UVGB Boundary

0 1.5 30.75 Miles

A

A'

B

B'

C

C'



Kjf

Qtub

Qal

Kjf

Fe
et

High K
Qtub

Feet

Low K
Qtub

Low K
Qtub

High K
Qtub

Maacama
Fault

Forsythe
Creek

High K
Qtub

High K
Qtub

Russian
River

Qal



Qal

KjfKjf

Feet

Low K
Qtub

Maacama
Fault

Qtub

Qtub

Low K
Qtub

High K
Qtub

High K
Qtub

High K
Qtub Russian River



Qal

Kjf

Qtub

Kjf

Feet

QalLow K
Qtub

Qtub

High K
Qtub

Low K
Qtub

High K
Qtub

High K
Qtub

High K
Qtub

Maacama
Fault

Russian River



LACO
EUREKA ● UKIAH ● SANTA RO SA

1-800-515-5054         www.la co a sso cia t e s.co m

NO . HISTO RY /REVISIO N BY CHK. DATEDRAWN
CHECK
APPRO VED
DATE
JO B NO .
FIGURE

Da te : 12/23/2017 Tim e : 11:33:19 AM

NRCS Soil Map

BMW
CJW
-

12/13/2017
7746.09

Ukia h Va lle y Ground wa te r Ba sin 
Hyd rog e olog ic Conce p tua l Mod e l

Me nd ocino County Wa te r Ag e ncy
DWR Gra nt No. 46000115036

1

Legend
UVGB Boundary

Soil Name
Access denied

Argixerolls

Casabonne

Cole

Cummiskey

Dam

Etsel

Feliz

Gielow

Hellman

Hopland

Kekawaka

Montara

Pinnobie

Pinole

Pits

Redvine

Riverwash

Rock outcrop

Russian

Squawrock

Talmage

Unnamed

Water

Witherell

Wohly

Woodin

Yokayo

Yorktree

Yorkville

0 1.5 30.75 Miles

Soil d a ta  wa s obta ine d  from  
the  NRCS We b Soil Surve y
(NRCS, 2017, We b Soil 
Surve y, Unite d  Sta te s
De pa rtm e nt of Ag riculture ,
Na tura l Re source s 
Conse rva tion Se rvice ).



LACO
EUREKA ● UKIAH ● SANTA RO SA

1-800-515-5054         www.la co a sso cia t e s.co m

NO . HISTO RY /REVISIO N BY CHK. DATEDRAWN
CHECK
APPRO VED
DATE
JO B NO .
FIGURE

Da te : 12/23/2017 Tim e : 11:28:34 AM

Recharge Area Map

BMW
CJW
-

12/13/2017
7746.09

Ukia h Va lle y Ground wa te r Ba sin 
Hyd rog e olog ic Conce p tua l Mod e l

Me nd ocino County Wa te r Ag e ncy
DWR Gra nt No. 46000115037

1

Legend
UVGB Boundary

High Permeability Soils

Freshwater Emergent Wetland

Freshwater Forested/Shrub Wetland

Freshwater Pond

Lake

Riverine

0 1.5 30.75 Miles

Hig h Pe rm e a bility Soils we re  d e fine d
a s ha ving  a  hyd rolog ic soil g roup of
B - Soils ha ving  low runoff pote ntia l
whe n sa tura te d  (NRCS, 2017, Pa rt 
630 Hyd rolog y Na tiona l Eng ine e ring  
Ha nd book, Unite d  Sta te s De pa rtm e nt
of Ag riculture , Na tiona l Re source  
Conse rva tion Se rvice ). O the r fe a ture s
we re  obta ine d  from  the  Na tiona l We tla nd s
Inve ntory (U.S. Fish a nd  Wild life  Se rvice ,
2017, Na tiona l We tla nd s Inve ntory, 
We tla nd s Ma pp e r).



LACO
EUREKA ●  UKIAH ● S ANTA ROS A

1-800-515-5054         w w w .laco asso ciates.co m

NO. HIS TORY/REVIS ION BY CHK. DATEDRAWN
CHECK
APPROVED
DATE
JOB NO.
FIGURE

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

Sulphur Creek

McClure Creek

Robinson Creek

Morrison Creek

Doolin Creek

McNab Creek

Gibson Creek

Howard Creek
Ackerman Creek

East Fork Russian River

York Creek

Salt Hollow Creek
Forsythe Creek

West Fork Russian River

Russian River

West Road Creek

Road D Creek

Madrone Creek

Howell Creek

Lake Mendocino

Date: 12/23/2017 Tim e: 10:25:26 AM

Surface Water Supply Map

BMW
CJW
CJW

12/20/2017
7746.09

Ukiah Valley Groundw ater Basin 
Hydrogeologic Conceptual Model

Mendocino County Water Agency
DWR Grant No. 46000115038

1

Legend
UVGB Boundary

Rivers and Streams

Surface Water Bodies

0 1.5 30.75 Miles



LACO
EUREKA ● UKIAH ● S ANTA ROS A

1-800-515-5054         w w w .laco asso ciates.co m

NO. HIS TORY/REVIS ION BY CHK. DATEDRAWN
CHECK
APPROVED
DATE
JOB NO.
FIGURE

Potter Valley Project Diversion Outfall

Coyote Dam  Outfall

Redw ood Valley County Water District Diversion Outfall

Date: 12/23/2017 Tim e: 11:41:22 AM

Imported Water Map

BMW
CJW
CJW

12/20/2017
7746.09

Ukiah Valley Groundw ater Basin 
Hydrogeologic Conceptual Model

Mendocino County Water Agency
DWR Grant No. 46000115039

1

Legend
UVGB Boundary

Imported Water Point of Diversion

0 1 20.5 Miles

Point of diversion locations w ere
estim ated using Google Earth. 
The location of the Redw ood
Valley County Water District
point of diversion is approxim ate.



Hydrogeologic Conceptual Model 
Ukiah Valley Groundwater Basin | Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

Project No. 7746.09; December 28, 2017 
 

 

 

 

A P P E N D I X  1  

Cardwell Ukiah Valley Hydrogeology 
  





























Hydrogeologic Conceptual Model 
Ukiah Valley Groundwater Basin | Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

Project No. 7746.09; December 28, 2017 
 

 

 

 

A P P E N D I X  2  

DWR Bulletin 118 
  



North Coast Hydrologic Region `  California’s Groundwater 
Ukiah Valley Groundwater Basin  Bulletin 118 

Last update 2/27/04 
 

Ukiah Valley Groundwater Basin 
•  Groundwater Basin Number: 1-52  
•  County: Mendocino  
•  Surface Area: 37,500 acres (59 square miles) 
 

Basin Boundaries and Hydrology 
The Ukiah Valley groundwater basin, located in southeastern Mendocino 
County, is approximately 22 miles long and 5 miles wide at the widest point, 
and is the largest of several groundwater basins along the Russian River. The 
basin is part of  the Ukiah and the Redwood Valleys to the north, and their 
tributary valleys.  The low-lying regions of the Ukiah and Redwood Valleys 
as well as those sloping areas along the valley edges that include Quaternary- 
and Tertiary-age sediments define the areal extent of this north-south 
trending basin. The basin surface elevation varies from approximately 1,000 
feet in the upper portions of the Redwood Valley, to approximately 500 feet 
in the lower, southern areas of the Ukiah Valley.  
 
The Russian River traverses the entire length of the Ukiah Valley 
groundwater basin and is met by many tributaries from both the east and west 
sides of Redwood and Ukiah Valleys.  The main tributaries include Forsythe 
Creek, which joins with the Russian River north of the city of Calpella, and 
the East Fork of the Russian River, which joins the main branch of the 
Russian River north of Ukiah.  Lake Mendocino, a reservoir created from the 
East Fork of the Russian River located between Redwood Valley and Ukiah 
Valley, is also an important feature of the surface hydrology of the region.  
Precipitation in the basin ranges from approximately 45 inches in the north to 
about 35 inches in the south. 
 
Ukiah is the largest city within the valley and is located on its southwest side.  
Other cities include Talmage, east of Ukiah, and Calpella on the south end of 
Redwood Valley.  Highway 101 travels the length of the Ukiah Valley from 
the south and veers west away from Redwood Valley, paralleling Forsythe 
Creek. Highway 20 enters the valley from the east and intersects with 
Highway 101 at Calpella. 
 

Hydrogeologic Information 
Water Bearing Formations 
Groundwater-bearing units of primary importance within the Ukiah Valley 
Groundwater Basin include Recent alluvium, as well as alluvium of Pliocene 
and Pleistocene age.  The terrace deposits and dissected alluvium of 
Pleistocene age are of lesser importance with regard to groundwater 
production.  Underlying these deposits is moderately to highly fractured 
basement rock consisting of the Franciscan and Knoxville Formations. Even 
when highly fractured these formations have limited permeability, and are 
considered to yield only small quantities of water locally (Cardwell 1965).  
Information on water-bearing formations, hydrogeology, and storage 
capacity is available from Cardwell (1965), DWR, (1965), and Farrar (1986). 
 
Recent Alluvium.  Alluvium within the basin is considered a principal 
source of groundwater and consists of unconsolidated gravel, sand, silt, and 
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minor amounts of clay deposited in channels and on floodplains of the 
Russian River and its tributaries, on alluvial fans, and as colluvium on 
interfan slopes.  A subdivision of Recent alluvium includes river-channel 
deposits defined by those areas where gravely stream channel deposits are 
currently being deposited.  River-channel deposits are generally very high 
yielding loose gravels and sands; in some cases these deposits contain 
boulders. Recent alluvium is thickest in the central portion of the basin and 
extends from the surface to depths of 50 to 80 feet (Cardwell 1965).  An 
average specific yield of 20 percent was used for the alluvium in two 
separate studies (Cardwell 1965, DWR 1965).  Groundwater in the alluvium 
generally occurs under unconfined conditions. 
 
Pleistocene Terrace Deposits.  Terrace deposits are characterized as alluvial 
deposits of primarily Pleistocene age, ranging from a thin veneer of red 
gravelly clay soil, to deposits of sandy or silty gravel up to 200 feet thick.  
Terrace deposits generally overly the Pliocene- and Pleistocene-age alluvium 
and occur discontinuously along the flanks of the Ukiah Valley and more 
continuously within the Redwood Valley on both sides of the Russian River.  
Groundwater in the terrace deposits is unconfined to locally confined  
(Cardwell 1965). 
 
Production from the terrace deposits is variable based on sediment thickness, 
depth to water, and percentage of fine grained material; however, these 
deposits generally yield enough water for domestic purposes if an 
appreciable thickness of the deposit occurs below the water table (Cardwell 
1965). 
 
Pliocene/Pleistocene Alluvium.  These deposits are described as continental 
deposits comprised of poorly consolidated and poorly sorted clayey and 
sandy gravel, clayey sand, and sandy clay.  In general, thick lenses of 
moderately indurated gravel interfinger with large bodies of blue sandy silt 
and clay (Cardwell 1965).  Overall, this alluvium has low permeability due to 
the relatively high percentage of fine sediments; however, wells can produce 
moderate amounts of water from these sediments if long sections of 
perforated (or screened) intervals are used.  Bed thickness is variable, with 
the maximum thickness considered to be about 2,000 feet.  Outcrops of this 
formation can be seen along the entire east side of the Ukiah Valley, as well 
as the southeast side of the Redwood Valley (Cardwell 1965).  It is possible 
that current groundwater use relies more heavily on Pleistocene- and 
Pliocene-age alluvium than reflected in this basin description due to ongoing 
trends in improved well construction techniques and deeper well seal 
requirements.  Groundwater in the older alluvium deposits is generally 
confined (Cardwell 1965). 
 
Dissected Alluvium.  Dissected alluvium is gravelly sediment cemented by 
carbonate precipitation located along Sulfur Creek below Vichy Springs and 
along McNab Creek.  These sediments yield only very limited quantities of 
water (Cardwell 1965). 
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Groundwater Level Trends 
Based on hydrographs from DWR monitored wells, groundwater levels in the 
past 30 years have remained relatively stable.  During drought conditions 
there is increased drawdown during summer months and less recovery in 
winter months.  Post-drought conditions rebound to approximately the same 
levels as pre-drought conditions. 
 

Groundwater Storage 
Groundwater Storage Capacity.  It is estimated that approximately 324,000 
af of storage exists in the older continental deposits; however, it is probably 
not usable for short-term storage purposes due to the low-permeability nature 
of these deposits (DWR 1965).  
 
Groundwater in Storage. Groundwater in storage within the alluvium and 
younger terrace deposits is estimated to be about 75,000 to 100,000 af 
(Cardwell 1965). Groundwater in storage within the river-channel deposits 
between 10 and 50 foot depths is estimated to be 35,000 af based on an 
average specific yield of 20 percent (Cardwell 1965, DWR 1965).  Farrar 
(1986) estimated that the quantity of groundwater stored in the upper 100 
feet of the most productive area of valley fill (Type I) to be about 90,000 af 
using an average specific yield of 8 percent and an area of 20 square miles.  
Farrar (1986) also estimated the quantity of groundwater stored along the 
margins of the valley (Type II area) and underlain by terrace deposits or thin 
alluvium at 45,000 af.  This estimate is based on the upper 100 feet of Type 
II aquifer materials, an area of 19 square miles, and an average specific yield 
of 5 percent.   
 

Groundwater Budget (Type C) 
There is not enough data available to provide an estimate of the basin’s water 
budget. 
 
Groundwater Quality 
Characterization.  Water quality is good in general, especially water 
derived from Recent alluvium deposits; however, locally the content of 
chemical constituents varies widely.   Overall, water is moderately hard to 
hard bicarbonate.  Based on limited data, calcium-bicarbonate groundwater 
occurs in the southern portion of the basin and magnesium-bicarbonate water 
occurs in the east-central portion of the basin (Cardwell 1965).  Quality in 
the Recent formations is similar to Russian River water, with slightly higher 
TDS and chloride levels.  Pliocene- and Pleistocene-age formations yield 
water with higher TDS and sodium than Recent-age formations.   Water from 
springs ranges from highly mineralized to good in quality (Cardwell 1965).  
TDS values range from 108 to 401 mg/L and average 224 mg/L based on 
four wells (Cardwell 1965).  Electrical conductivity ranges from 450 to 759 
µmhos/cm and average 605 µmhos/cm based on two wells (Cardwell 1965).  
Based on analyses of 22 water supply wells in the Ukiah Valley, TDS ranges 
from 87 to 301 mg/L and averages about 166 mg/L. 
 
Impairments.  Wells with high boron concentrations are located in several 
areas along the Ukiah Valley edges and in the north end of the Redwood 
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Valley.  Verbal reports indicate that (in general) poor quality water occurs on 
the west side of the basin.  Flammable gas was reported in at least one well.  
Pressurized carbon dioxide gas was detected in two wells which probably 
penetrate bedrock (Cardwell 1965).  Most poor quality water is believed to 
migrate into basin sediments from basement rock through fractures or faults. 
 

Water Quality in Public Supply Wells 
Constituent Group1 Number of 

wells sampled2 
Number of wells with a 

concentration above an MCL3 
Inorganics – Primary 23 0 

Radiological 21 0 

Nitrates 28 0 

Pesticides 23 0 

VOCs and SVOCs 22 0 

Inorganics – Secondary 23 6 
1 A description of each member in the constituent groups and a generalized 
discussion of the relevance of these groups are included in California’s Groundwater 
– Bulletin 118 by DWR (2003). 
2 Represents distinct number of wells sampled as required under DHS Title 22 
program from 1994 through 2000. 
3 Each well reported with a concentration above an MCL was confirmed with a 
second detection above an MCL.  This information is intended as an indicator of the 
types of activities that cause contamination in a given basin.  It represents the water 
quality at the sample location.  It does not indicate the water quality delivered to the 
consumer.  More detailed drinking water quality information can be obtained from the 
local water purveyor and its annual Consumer Confidence Report. 
 

Well Characteristics 
Well yields (gal/min) 

Up to 1,200 gal/min from Recent Alluvium and less than 50 gal/min from 
undifferentiated older formations (DWR 1965) 

Total depths (ft) 

Domestic Range: 15 - 600 Average: 220  (155 
Well Completion 
Reports) 

Municipal/Irrigation Range: 36 - 115 Average: 115  (36 Well 
Completion Reports) 

 
 
Active Monitoring Data 
Agency Parameter Number of wells 

/measurement frequency 
DWR Groundwater levels 5 wells/semi-annually 

Mendocino County 
Water Agency 

Groundwater levels 23 well/annually 

DWR Mineral, nutrient, & 
minor element. 

7 wells/ biennially 

Department of 
Health Services 

Coliform, nitrates, 
mineral, organic 
chemicals, and 
radiological. 

25 wells as required in Title 22, 
Calif. Code of Regulations 



North Coast Hydrologic Region `  California’s Groundwater 
Ukiah Valley Groundwater Basin  Bulletin 118 

Last update 2/27/04 
 

 
Basin Management 
Groundwater management: No groundwater management plans were 

identified 
Water agencies  

   Public Mendocino County Water Agency, Hopland 
PUD, Millview County WD, Redwood County 
WD, Willow County WD. 
 

   Private  
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Errata 
Changes made to the basin description will be noted here.  
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GEOLOGY

Geologic Setting

Mendocino County lies within the Coast Ranges geomorphic province. The 
Coast Ranges comprise a group of mountain ranges extending 600 miles, from Santa 
Barbara County to the Oregon border, and ranging from a few to 70 miles in 
east-west dimension. The Coast Ranges lie between the Central Valley and the 
Pacific Coast and trend northwest, roughly paralleling the Sierra Nevada on the 
opposite side of the Central Valley. The northwest trend is seen in numerous 
elongate ranges and valleys and in the linear geologic structures of this complex 
province.

Mendocino County is mostly within that part of the Coast Ranges known as the 
Mendocino Range. This range is underlain almost entirely by rocks of the 
Franciscan Complex. The Franciscan Complex, the geomorphic features, and the 
geologic structures in the Coast Ranges are largely the result of global-scale 
crustal movements (plate tectonics) that involved the underthrusting and sub- 
duction of the Pacific oceanic plate beneath the continental margin of Western 
North America (Bailey and others, 1970). During Mesozoic time, an oceanic trench 
paralleling the coast marked the zone along which the overlapping of the plates 
occurred; this was the site of accumulation of the tectonically mixed sediments, 
which were later uplifted to form the mountainous terrain of the Franciscan 
Complex.

Geologic Units

The geologic units exposed at the surface can be divided into two major 
groups--basement rocks and valley fill. For this report, the term "basement 
rocks" includes all the rocks of pre-Pliocene age; "valley fill" refers to 
geologic units of Quaternary age or those that span Tertiary and Quaternary age. 
The geologic units discussed in this report include those that lie east of the 
coastal terraces and east of the San Andreas fault (fig. 4). Not including the 
thin mantle of soil locally concealing geologic units, about 95 percent of 
surface exposures consist of basement rocks. The valley fill is confined to 
small basins along major stream courses and thin alluvium in stream channels.
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Basement Rocks

The basement rocks consist of rocks of the Franciscan Complex, a few small 
patches of rocks of the Great Valley sequence superimposed on the Franciscan, 
and outcrops of upper Tertiary sedimentary rocks. The incorporation of Great 
Valley rocks into the Franciscan terrane may have resulted from thrust faulting, 
gravity sliding, or original deposition (Maxwell, 1974). For this report, the 
two units are undifferentiated because of the minor presence of Great Valley 
rocks and their geohydrologic similarity to some of the lithologic units of the 
Franciscan. Upper Tertiary sedimentary rocks crop out in two areas, west of 
Piercy and southwest of Covelo. These rocks are present only in small areas and 
are not considered further in this report.

The basement rocks as defined above underlie the entire county, with the 
exception of the small sliver of land west of the San Andreas fault. The thick 
ness of the basement rocks is unknown because of the complex structural relation 
with adjacent geologic units; however, it is estimated to be about 50,000 feet 
(Bailey and others, 1970).

The Franciscan Complex is a structural complex and a rock stratigraphic unit 
consisting of a structural aggregation of intact blocks of bedded sedimentary 
rocks in a faulted and sheared matrix of melange and broken formations. It has 
been subdivided into three major northwest-trending subparallel belts named, from 
west to east, the Coastal belt, Central belt and Yolla Bolly belt (Blake and 
Jones, 1981). In this report the Franciscan Complex is subdivided into Coastal- 
belt and Central-belt rocks. Rocks of the Yolla Bolly belt lie mostly east of 
the county; the few isolated outcrops within the Central belt are not 
differentiated.

Coastal-belt rocks of Cretaceous and Tertiary age lie mostly west of a line 
coinciding with U.S. Highway 101 and occupy about one-half of the county; 
Central-beIt rocks cover the rest of the county. The Coastal-belt rocks consist 
of graywacke, mudstone, and minor conglomerate. These lithologic units contain 
abundant mica and potassium feldspar; low-grade metamorphism to the zeolite 
facies is found locally. Coastal-belt rocks are less deformed than Central-belt 
rocks. In places the Coastal belt includes undeformed blocks of graywacke in a 
highly sheared matrix of mudstone, but the Coastal belt is characterized 
generally by coherent rock units with a predominantly homoclinal structure 
striking northwest and dipping northeast under the Central-belt rocks.

The Central belt of Jurassic and Cretaceous age is a melange (Hsu, 1968; 
Fox, 1983a) consisting of a matrix of highly sheared graywacke and mudstone 
enclosing coherent blocks of graywacke, chert, greenstone, serpentine, blue- 
schist, and limestone. Although the mudstone matrix is easily eroded, the 
coherent blocks are resistant to erosion. This results in a characteristic 
topography of resistant knobs, house-sized to boulder-sized, projecting through 
the hummocky hillsides. The grass-covered sheared mudstone units are unable to 
support dense stands of trees due to the unstable ground moving downslope by 
creep and debris flows.
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Valley Fill

Valley fill refers to the unconsolidated to loosely cemented gravel, sand, 
silt, and clay deposited in the major valleys. The valley fill was deposited in 
topographically separated structural basins. As a consequence, the units are 
correlative from one basin to another but are not continuous between basins.

In this report the fill is subdivided into three distinct units--continental 
basin deposits, continental terrace deposits, and Holocene alluvium, based on the 
geologic age and origin of the units. The distinctive geologic attributes of 
each unit result in differences in water-bearing properties significant to this 
study.

The discussion of the valley-fill units presented here emphasizes the 
general lithologic characteristics of each and- the geologic relations among the 
units. Not all units are present in each of the valleys studied. Specific 
discussion of units present in each valley and the water-bearing characteristics 
of each are presented later in this report under the heading "Ground-Water 
Conditions."

Continental basin deposits.--The oldest and stratigraphically lowest unit of 
the valley fill, this unit was deposited directly on the basement rocks in 
structural basins during late Pliocene and Pleistocene time. A schematic section 
of Ukiah Valley (fig. 5) shows stratigraphic relations. Lithologically, the 
continental basin deposits comprise a heterogeneous mixture of loosely cemented 
gravel, sand, silt, and clay. Bedding ranges from massive to thin. The lateral 
extent of individual beds is generally small for the coarse-grained material and 
larger for fine-grained materials. Beds of sand and gravel are typically 
lenticular and interfinger with beds above and below. From studies of structural 
basins 30 miles south of Ukiah by McLaughlin and Nilsen (1982), the origin of 
this unit may be inferred. The highly erodible Franciscan Complex provided 
material for landslides and debris flows, which built fans and talus slopes 
around the valley margins. Braided streams flowed across the fans and deposited 
sediments as they meandered out onto the valley floor. Each valley was partly 
occupied by a lake around which deltas were built by the inflowing streams. 
These sedimentary processes combined to produce and leave behind a highly complex 
distribution of gravel, sand, silt, and clay.

Deposition of the continental basin deposits began about 3 to 4 million 
years ago and continued until at least 0.45 million years ago (McLaughlin and 
Nilson, 1982). Since that time minor deformation of these beds has occurred, 
resulting from regional tectonics and movement along faults. In some outcrops at 
the margins of the valleys, beds are tilted as much as 10° from horizontal.
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FIGURE 5. - Generalized geologic section of Ukiah Valley.

Continental terrace deposits.--The partially-to-loosely cemented beds of 
gravel, sand, silt, and clay underlying elevated terraces along the margins of 
Laytonville and Hopland-Ukiah Valleys compose the continental terrace deposits. 
Lithologically these deposits are similar to the underlying continental basin 
deposits (fig. 5); however, this unit generally contains less silt and clay. The 
terrace deposits are identified in part by their geomorphic expression--long, 
narrow, elevated, gently inclined surfaces formed by aggradation of eroded 
materials.

The continental terrace deposits comprise the materials deposited by streams 
draining the area during Pleistocene time. Downs lope movement along the valley 
margins supplied Franciscan-derived sediment to streams that eroded and deposited 
material by processes similar to those active today along modern streams draining 
the valleys.

The fluvial origin resulted in lithologic heterogeneity of these deposits. 
Beds within the terrace deposits tend to be lens-shaped, laterally interfinger- 
ing with neighboring beds. At depth, coarse- and fine-grained materials alter 
nate as a result of changing hydraulic conditions at the time of deposition.
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In this report the terrace deposits in parts of Ukiah Valley have been 
subdivided into older and younger terrace deposits, based on geomorphology. 
Where terraces of two distinct elevations are present, the higher terraces, 
generally nearest the valley margins, are considered to have formed earlier than 
the terraces at lower elevations.

The older terrace deposits tend to be more dissected than the younger 
terrace deposits and form a veneer of reddish-brown gravelly and sandy silt and 
clay generally less than 10 feet thick. The younger terrace deposits underlie 
less dissected terraces and have accumulated to thicknesses of several tens of 
feet.

Holocene alluvium.--The gravel, sand, silt, and clay deposited along stream 
channels and on flood plains during approximately the last 10,000 years compose 
the Holocene alluvium. The Holocene alluvium is present in all major valleys of 
the county and in many minor valleys along stream courses throughout the county. 
Appreciable thicknesses of alluvium, however, are found only in those areas with 
valley fill shown in figure 4. Because of its young age, the alluvium is 
generally uncemented and less weathered than the older valley-fill units.

In some areas along stream courses the alluvium is being reworked; deposi 
tion or erosion predominates depending on hydraulic and geologic conditions. 
Particle size of alluvium tends to be largest along the axis of a stream and 
becomes finer on the flood plain as distance from the stream axis increases. 
Because of the dynamic nature of stream channels, however, the alluvium in any 
location tends to be heterogeneous with depth due to the lateral shifting of main 
channels and flood plains.

In the major structural valleys the alluvium overlies either basement rocks 
or continental basin deposits. The alluvium is generally less than a few tens 
of feet thick but may exceed 100 feet in places. The material deposited is 
derived mostly from rocks of the Franciscan Complex, but both the continental 
terrace deposits and continental basin deposits contribute material as well.

Geologic Structures

Major geologic structures in Mendocino County have a predominant northwest 
to north-northwest trend. This trend is followed by topographic features and 
stream courses throughout much of coastal California from Santa Barbara northward 
and is related to geologic processes that affected the entire western continental 
margin of North America.

The courses of both the Eel and the Russian Rivers are controlled by the 
north-northwest trending structural grain. The main inland valleys (fig. 4) are 
also aligned along the north-northwest trending line. The long axis of Anderson 
Valley follows a northwest trend, approximately parallel with the San Andreas 
fault.
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Within this regional setting of northwest to north-northwest structure, much 
of the area shows chaotic structure. Many road cuts around the county expose 
rocks that appear quite disrupted and with little lateral continuity. Often beds 
of rock are buckled and broken so they dip at various angles within one road cut.

The chaotic structure makes geologic mapping in the county extremely 
difficult. Generalized maps such as figure 4 can be produced emphasizing the 
regional geology. On the other hand, very detailed geologic maps can be produced 
for areas with good rock exposures, but the greatest part of the county is 
covered by soil and dense forest with poor rock exposures. Because of the 
chaotic structure, the areas lacking exposures can not be mapped with a high 
degree of detail or confidence.

Faults

Mendocino County occupies an area that has been subjected to a long history 
of compressional forces and related northwest-southeast translational movements. 
The translational movements have taken place along two major fault zones in the 
county (fig. 4). Numerous faults of lesser displacement or with more obscure 
surface manifestation exist throughout the county.

San Andreas fault.--The San Andreas fault is widely known due to the 
damaging earthquakes it has produced during historic time; its surface trace runs 
northwest across the extreme southwestern part of Mendocino County. The San 
Andreas fault is a major structural discontinuity along which the rocks on the 
southwest side have been displaced northwestward relative to rocks on the 
opposite side of the fault.

The San Andreas fault, shown as a single dashed line in figure 4, is 
actually a zone of en echelon faults. The individual fault-breaks trend parallel 
or subparallel to one another and respond to crustal stresses with similar 
displacement actions. Horizontal surface displacements of as much as 15 feet 
occurred near Point Arena in 1906 (Fox, 1983b). This segment of the fault is 
still considered active although there has been no measured displacement along it 
since 1906 (Brown and Wolfe, 1973).

Maacama fault.--The Maacama fault trends northwest through the central part 
of the county. Like the San Andreas, the Maacama fault is actually a zone of 
parallel or subparallel en echelon breaks with right-lateral displacement. As 
shown in figure 4, the Maacama fault can be seen to pass through or border the 
structural basins containing valley fill in the Ukiah, Willits, and Laytonville 
areas, and is related to their formation. The Maacama is an active fault zone- 
as attested by earthquakes centered near Willits during recent years (Simon and 
others, 1978).
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Structural Basins

Ukiah, Little Lake, and Laytonville Valleys all are present along the trend 
of the Maacama fault zone. This relation is not merely coincidental; rather, the 
basins were created by oblique pull-apart extension between en echelon and minor 
branching faults of the Maacama fault zone (McLaughlin and Nilsen, 1982). The 
right-lateral strike-slip movement along parallel fault segments results in a 
wrenching apart and downdropping of the intervening crustal block. The grabens 
thus formed are bounded by faults on all sides. Sedimentation begins in-filling 
at the onset of basin formation and continues concurrent with the further down- 
dropping of the graben. In this way a considerable thickness of valley fill may 
be deposited without changing the base level of erosion.

Studies of regional tectonics (Blake and- others, 1978) have demonstrated 
that the development of pull-apart basins in the Coast Ranges has propagated 
northward over time. This suggests that within Mendocino County the Ukiah Valley 
basin began forming first and was followed by Little Lake Valley and then 
Laytonville Valley. The basins began developing less than 4 million years ago 
and may have been undergoing subsidence until less than 0.5 million years ago.

GROUND-WATER CONDITIONS

Ukiah Valley 

Description of Area

Ukiah Valley, the largest of the interior valleys, is located in the south 
eastern part of the county. It occupies an area about 30 miles long and 4 to 
6 miles wide along the course of the Russian River from near its headwaters to 
south of Hopland. The Hopland area, also known as Sanel Valley, lies at the 
southern end of Ukiah Valley. This area is separated from the main part of the 
valley by low hills, about 4 miles north of Hopland, through which the Russian 
River has cut a narrow gorge. Except for stream-gravel deposits this narrow 
gorge contains no valley fill. Hopland Valley is included as part of Ukiah 
Valley in this report because of the proximity of the valleys and because both 
areas contain similar geologic units.

Main population centers include the incorporated city of Ukiah in the 
central part of the valley and, from north to south, the smaller communities of 
Redwood Valley, Calpella, Talmage, Hopland, and Old Hopland. These communities 
are served by municipal and community water systems that obtain water from wells; 
surplus water from Lake Mendocino augments the water supply for Redwood Valley.
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Residents living in rural parts of the valley obtain their water from 
private domestic wells. Irrigation water is obtained from wells and from direct 
pumping from the Russian River and its tributaries.

Lake Mendocino, 4 miles northeast of Ukiah, stores a maximum of 
122,500 acre-ft. Eight thousand acre-ft of this water is currently appropriated 
for supply to the Flood Control and Water Conservation Improvement District. The 
Sonoma County Water Agency (SCWA) has established water rights for diversion of 
37,544 acre-ft annually, part of which is contracted for use in Marin County. 
Recently the SCWA has petitioned the State of California to increase its 
appropriation to 75,000 acre-ft per year.

Water-Bearing Formations

Valley fill occupies about 70 mi 2 in Ukiah Valley. The fill has been sub 
divided into continental basin deposits, continental terrace deposits, and 
Holocene alluvium (pi. 1).

Continental basin deposits.--Continental basin deposits crop out over about 
20 mi 2 of the valley floor. Surface exposures are widespread over the northern 
part of the valley and along the east side of the valley from Lake Mendocino to 
about 5 miles north of Hopland. About 2 mi 2 of exposures is present east of 
Hopland. These deposits also underlie younger valley-fill units and, where not 
exposed at the surface, probably are present at depth throughout most of the 
remaining area of valley fill (figs. 5 and 6).

Thickness ranges from 0 feet along the valley margins to an estimated 
maximum of 2,000 feet near the axis of the valley. The estimate of maximum 
thickness is based on stratigraphic analysis of outcrops. No wells have pene 
trated the full thickness of valley fill in the Ukiah area. The deepest well 
completed, 15N/12W-20R, penetrated about 500 feet of continental basin deposits.

These deposits consist of poorly sorted, heterogeneous mixtures of gravel, 
sand, silt, and clay. Drillers' logs show clay to be the most abundant consti 
tuent of this unit (fig. 6). The clay occurs both as beds, as much as several 
tens of feet thick, and as interstitial material between coarser grains of sand 
and gravel. The high clay content and poor sorting result in low permeability in 
this unit. The small average grain size and lack of cementing, however, provide 
high porosity. Because permeable materials are interbedded with impermeable 
clays, ground water occurs under confined conditions.
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Wells completed in the continental deposits produce water slowly because 
of the fine-grained material and consequent low permeability. Information 
available, for 30 wells tapping continental deposits shows a range in yield of 
0.75 to 50 gal/min. Specific capacities range from 0.004 to 1.33 (gal/min)/ft. 
Dry holes are commonly encountered. The following tabulation for 30 wells shows 
no clear relation between well depth and yield:

Well depth, in feet

0-100           
101-200          
201-300           
Greater than 300-

Number 
wells

7
14
5
4

Yield 
(gal/min)

0.75-50 
2.5 -40 
1 -20 
1,25-20

Specific capacity 
(gal/min)/ft

0.027-1.25 
.044-1.33 
.004-0.14 
.10 -0.44

These data are taken from short-term pumping tests, generally 2 hours or less, 
and the yields listed may overestimate the long-term yield available.

The quantity of water supplied to wells depends in part upon the total 
thickness of coarse materials penetrated. While deep wells do have a better 
chance of encountering a greater thickness of coarse material, some reduction in 
permeability probably occurs with depth due to compaction and cementation. 
Drilling deeper at any particular location does not guarantee obtaining a signif 
icantly greater yield. Instead of drilling deeper than 200 feet to increase well 
yield, often it may be more economical to choose a new site for drilling where 
permeable beds occur at more shallow depths.

In summary, this unit is large in areal extent, is generally thick, is high 
in porosity, and stores a large quantity of water but because it is low in 
permeability, it yields water slowly to wells.

Continental terrace deposits.--Continental terrace deposits occupy about 
20 mi2 of valley floor. Surface exposures are observed in the northern part of 
the valley, along the west side in the vicinity of Ukiah, and along the east side 
near Talmage. A few small exposures occur around Morrison Creek and to the 
south. The terrace deposits are subdivided into older and younger based on their 
topographic expression and degree of dissection.

The older terrace deposits are exposed mostly in the northern part of the 
area around Redwood Valley. The older terrace deposits range from zero at the 
valley margins to a maximum thickness of 25 feet. Generally, this unit is 
present only as a few feet of reddish-brown gravelly-to-sandy soil. Because it 
is thin, the unit is generally unsaturated during summer and autumn and therefore 
cannot be considered an important source of water.
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The younger terrace deposits crop out discontinuously along both sides of 
the valley from Redwood Valley to near Morrison Creek. Less affected by erosion, 
the younger terraces are thicker than the older terraces, and their original 
topographic form is better preserved. The younger terraces consist of gravel and 
sand, with silt and clay filling the intergranular spaces. This unit is of 
low-to-moderate permeability. The maximum thickness is difficult to estimate 
because it is generally not possible to distinguish this unit from the underlying 
continental basin deposits on drillers' logs. However, maximum thickness may 
reach 100 feet or more. In general, these deposits are partially saturated 
during all or part of the year.

The younger terrace deposits are not considered a major ground-water source 
because they are relatively thin and have low permeability. Wells completed in 
younger terrace deposits may provide enough water for low-capacity domestic or 
stock-watering wells. Many wells on terraces are drilled deep enough to obtain 
part of their water from the underlying continental basin deposits.

Wells completed in terrace deposits generally yield from 1 to 10 gal/min; 
yields as high as 100 gal/min have been reported. These values are based on 
short-term pump tests that may overestimate the long-term yield. Seasonal fluc 
tuations in the water table can drastically affect the rate at which water can 
be withdrawn from shallow wells. Specific capacities calculated for 25 wells 
tapping the terraces range from 0.02 to 7.1 (gal/min)/ft. Of these wells, 17 
had specific capacities of less than 1.0 (gal/min)/ft, and only 4 had specific 
capacities greater than 2.0 (gal/min)/ft.

Holocene alluvium.--Alluvial deposits of Holocene age cover about 30 mi 2 of 
the valley floor. The alluvium is distributed as narrow bands along tributary 
streams and along the Russian River north of The Forks. The alluvium occupies 
broad areas of the flood plain, as much as 2 miles wide, in the Ukiah-Talmage and 
Hopland areas.

The alluvium of uncemented gravel, sand, silt, and clay varies in thickness 
from place to place. The thickest sections occur along the course of the Russian 
River. Exact thicknesses are difficult to ascertain because the underlying basin 
deposits cannot be distinguished from the alluvium based on the descriptions 
given on many well logs. Although the maximum thickness is probably about 
200 feet, the thickness is generally less than 100 feet.

Porosity and permeability are high because the alluvium generally consists 
of uncemented coarse-grained material. The low topographic position of this unit 
generally insures that it is partially saturated throughout the year. Where 
thin, as near valley margins or along tributary streams, the alluvium may not 
contain water during dry months.

The alluvium is the most productive aquifer in Ukiah Valley and can provide 
sufficient water for sustained pumpage from municipal and irrigation wells. 
Properly constructed wells in favorable locations could yield 1,000 gal/min 
or more. Areas of known high-production capacities exist east of the Russian 
River and south of Talmage near Howell Creek, where wells yielding more than 
1,000 gal/min have been completed. A second area of high-capacity wells is near 
the northern end of Sanel Valley, west of the Russian River and east of U.S. 
Highway 101; well yields in this area have exceeded 1,000 gal/min. A third area 
is south of Hopland and east of U.S. Highway 101, where yields range from 100 to 
about 1,000 gal/min.
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Ground water in the alluvium occurs under unconfined conditions. Because 
the Russian River and tributary streams generally occupy channels cut into 
alluvial deposits, surface water and ground water are in connection. Wells 
drilled near the banks of streams derive a part of their production from surface 
water that is induced to flow through permeable alluvial deposits as the ground- 
water level is lowered by pumping.

The permeable nature of the alluvium allows infiltration of considerable 
precipitation. This captured precipitation recharges the alluvial aquifer and 
underlying units. During most river stages, water moves from the alluvium into 
the Russian River. During periods of high river stage, water moves from the 
river into the alluvial aquifer and is held temporarily as bank storage. The 
bank storage is depleted as the river declines to normal flow stages.

Ground-Water Availability

The availability of ground water in any given area of Ukiah Valley is 
classified into one of four categories (pi. 2).

The Type I area, the most favorable area for ground-water development, is 
underlain by alluvial deposits that provide year-round supplies of water for 
domestic use; in many parts of the Type I area, properly constructed wells may 
obtain as much as 100 to 1,000 gal/min. The Type I area is generally narrow, 
except in the central part of the valley where the width broadens to 2 miles and 
near Hopland where it is about 1.5 miles wide.

The Type II areas, distributed along the margins of the valley, are 
generally underlain by terrace deposits or thin alluvium. In these areas, the 
quantity yielded to wells may be less than 10 gal/min. Wells in Type II areas 
generally provide only enough water for domestic use or limited irrigation.

Type III areas, underlain by thin terrace deposits and continental basin 
deposits, cover much of the northern part of the valley and smaller areas along 
the eastern side of the valley. Wells drilled in these areas generally provide 
only a few gallons per minute, and some sites may be dry.

Type IV areas include all the mountainous terrain around the valley floor 
and are underlain mostly by rocks of the Franciscan Complex. Ground-water 
conditions in the mountainous areas are described in more detail later in this 
report. In general, the prospect for obtaining ground water in these areas is 
very poor. Before attempting to drill for water in Type IV areas, site-specific 
studies to determine the most favorable drilling locations would be warranted. 
Sufficient supplies of water for domestic use are available locally along 
fractures, but these favorable sites are widely spaced.
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Estimated Storage Capacity

The quantity of available ground water stored in the upper 100 feet of 
the most productive area of valley fill (Type I) is estimated to be about 
90,000 acre-ft. This estimate was computed by determining the volume of 
saturated fill within 100 feet of the surface and multiplying the result by the 
estimated specific yield. The volume of saturated Type I fill is derived from 
the known area of 20 mi2 (12,800 acres) and an assumed saturated thickness of 
about 85 feet (water levels average about 15 feet below land surface in spring). 
The computed volume of 1,088,000 acre-ft is probably within 10 percent of the 
actual volume. The quantity of water that can be withdrawn from this volume of 
aquifer depends on the specific yield of the aquifer materials. The specific 
yield was estimated from lithologic descriptions in drillers' reports and 
observations at outcrops. The average specific yield used in the storage- 
capacity computation was 8 percent. This estimated specific yield may be in 
error by about 25 percent, giving a possible range of 6 to 10 percent. When 
the possible errors in estimating the saturated volume and specific yield are 
considered, the storage capacity ranges from 60,000 to 120,000 acre-ft.

Additional ground water is stored in aquifer materials underlying the 
areas designated as Type II on the ground-water availability map. The esti 
mated storage capacity in the upper 100 feet of Type II aquifer materials is 
45,000 acre-ft, assuming an average specific yield of 5 percent.

No estimates were made of the storage capacity for areas designated as 
Type III or Type IV on the availability maps because these areas have marginal 
capacities to yield water to wells.

The above estimates of storage capacity give the maximum quantity of water 
that could be removed from the aquifers by pumping. The consequences of totally 
depleting ground water in storage are not covered in detail in this report 
because they involve not only geohydrology but economic and social issues as 
well. The geohydrologic consequences of removing all or a large part of ground 
water in storage include possible land subsidence, degradation of water quality, 
permanent loss of part of the storage capacity through compaction, and diminished 
baseflow to streams.
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Water-Level Fluctuations

Water-level fluctuations in wells in Ukiah Valley can be classified as 
either seasonal or long term; the rapid short-term changes in levels caused by 
pumping cycles are not considered because of their transient nature. Seasonal 
water-level fluctuations are most closely related to precipitation patterns; 
long-term fluctuations are related to consumptive use.

Water-level records for periods greater than 10 years are available for 
eight wells in Ukiah Valley. Hydrographs for these wells (fig. 7) show seasonal 
fluctuations and long-term trends. Generally, both a high and a low water level 
for each year of record are available for each well. It should be noted that, 
depending on the timing of the measurement, the true high or low water level may 
be missed. Monthly water-level measurements made by the California Department 
of Water Resources at a number of wells during the 1960*s show that during most 
years water levels are highest in March or early April and lowest in October.

Average seasonal water-level fluctuations range between 5 and 15 feet. 
Variations in seasonal water-level fluctuations can be seen in the hydrographs 
for years of precipitation extremes. During the drought years of 1976 and 1977, 
precipitation at Ukiah was 54 and 44 percent of normal, respectively. All 
hydrographs spanning the 2 drought years show that water levels were below 
normal. Variations from normal are not evident during years of above-average 
precipitation. This is apparently due to rejection of excess precipitation. 
Aquifers are recharged to their maximum during years of normal (mean annual 
precipitation is 36 inches) or slightly below-normal rainfall. Rainfall signif 
icantly greater than normal cannot be retained in the aquifer, and the excess 
is lost quickly through interflow to streams. The hydrographs show a conspic 
uous spike in the water-level high for 1975 even though precipitation was only 
7 percent above normal. The reason for this apparent anomaly is that the high 
water levels were measured in late March, and rainfall during March that year 
was 266 percent of normal.

None of the hydrographs show any prominent long-term declines. Water levels 
measured during the 1980*s are remarkably similar to those measured during the 
1960*s and 1970's; records for the 1950*s are not sufficiently complete to make 
good comparisons. Even though water levels were significantly depressed during 
the 1976-77 drought, they recovered to normal by the end of the 1978 rainfall 
season.

Analysis of the hydrographs indicates that the ground-water reservoir is 
recharged fully each year except when precipitation falls below about 60 percent 
of normal. After 2 years of drought, the reservoir can be fully recharged by 
1 year of normal or above-normal precipitation.
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Ground-Water Movement

The water-level contour map (pi. 3) shows the approximate altitude of the 
water table in the valley fill and the approximate directions of ground-water 
flow. Although the water-level measurements were made in wells of differing 
depths, the water-level contours closely approximate the altitude of the water 
table. The water-level measurements used to prepare the contour map were made 
during the period September to November 1982, at a time when the water table was 
at its lowest level for the year. Contours are not shown in some parts of the 
valley because insufficient data were available.

At any location, ground water moves downgradient approximately perpendicular 
to the contours. Ground water generally moves from the valley sides toward the 
Russian River and generally moves from north to south. The spacing of the 
contours is quite variable. Where closely spaced, the contours indicate steep 
ground-water gradients. Areas of steep gradients may be underlain by materials 
of low transmissivity. The geologic map (pi. 1) shows that these areas are 
underlain by valley-fill units of low permeability, lending support to this view. 
Likewise, areas where the gradient is flatter coincide with areas underlain by 
the most permeable units of valley fill.

Analysis of river stage and water levels in wells close to the river shows 
that in some reaches ground water discharges to the river; in other reaches river 
water infiltrates the aquifer. This analysis assumes that the river-channel 
material is permeable and that good hydraulic connection exists between river and 
aquifer. This assumption is probably valid for most of the central part of Ukiah 
Valley. Seasonal changes in river stage and ground-water levels cause changing 
patterns of water exchange between the river and aquifer. During the autumn when 
the water table is usually lowest, river water infiltrates to the aquifer along 
the reach between the 600-foot and 520-foot ground-water contours shown on 
plate 3. During the spring when the water table is highest, river water infil 
trates to the aquifer along the reach between a point midway between the 580- and 
560-foot contours arid the 540-foot contour shown on plate 3.

The movement of river water into the alluvial aquifer is also caused by 
pumping water from wells located within a few hundred feet of the river. This 
happens when a drawdown cone is produced by pumping, causing a local reversal of 
the ground-water gradient and allowing river water to be pulled through the 
alluvial gravels toward the well. In this case the exchange of ground water and 
river water will depend on the pumping cycle of the well.
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Recharge and Discharge

The quantity of ground water in storage in Ukiah Valley varies over time in 
response to variations in recharge and discharge. Likewise, the quantity of 
recharge to or discharge from the ground-water reservoir varies over time in 
response to variations in the quantity of water stored in the reservoir. When 
a ground-water reservoir is filled to capacity, further potential recharge is 
rejected. At times when the reservoir is at less than capacity, the quantity of 
discharge is reduced.

Recharge sources in Ukiah Valley include precipitation, surface-water 
infiltration, return flows from sewage and irrigation, and possibly ground-water 
inflow from outside the basin. The main source of recharge is precipitation as 
rainfall. Recharge to aquifers by direct infiltration occurs when rain falls 
over permeable aquifer materials. Indirect recharge occurs when rain falls over 
relatively impermeable materials either exposed at the surface or lying at 
shallow depth. The rejected rain moves laterally over the relatively impermeable 
material to contacts with permeable materials. These contacts between the 
permeable units (Holocene alluvium and, to a lesser extent, continental terrace 
deposits) and relatively impermeable units (rocks of the Franciscan Complex and 
continental basin deposits) constitute important recharge zones. If extensive 
portions of recharge areas are covered over by paving or buildings, surface 
runoff will increase, and recharge to aquifers will be diminished.

Surface-water infiltration occurs along the Russian River and tributary 
channels and from leakage from surface impoundments. Removal of sand and gravel 
along stream channels may locally impact recharge to aquifers by making the 
streambeds and channel walls less permeable to infiltration. Recharge from the 
Russian River along some reaches is demonstrated by water levels in wells near 
the river that are lower than river stage.

Return flows from sewage-disposal systems and from irrigated lands are minor 
sources of recharge in Ukiah Valley. In sewered areas, municipal systems dispose 
secondary-treated sewage by discharge to the Russian River, during high river 
stage, when dilution ratios equal or exceed 100:1. During low river stage the 
sewage is evaporated or applied to land areas by sprinklers. In either case, 
very little of the treated municipal sewage recharges the ground-water reservoir. 
In rural areas leakage from septic systems provides some water for recharge.

Ground water moving up along faults in the Franciscan rocks and recharging 
the reservoir may be a recharge source from outside the basin. The quantity of 
recharge from this source, however, is probably very minor compared to that from 
precipitation and surface-water infiltration.
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Sources of ground-water discharge in Ukiah Valley include seepage to the 
Russian River, evapotranspiration, and pumpage from wells. Ground-water 
discharge to the Russian River is not significant during times of low ground- 
water levels. Discharge measurements during October 1981 at several points along 
the Russian River between Coyote Dam and Pieta Creek show no variation greater 
than the potential error in measurement. During periods of high ground-water 
levels, water is discharged from the ground-water reservoir to the Russian River 
and tributaries; the amount of this discharge is not known but is probably 
considerable.

Evapotranspiration includes all water transpired by plants (both crops and 
native vegetation) and that water lost by evaporation. Based on data for 
vegetative water use (California Department of Water Resources, 1975) and land- 
use classification (California Department of Water Resources, 1980), an estimated 
30,000 acre-ft per year of water is consumed by crops, by grasses in pastureland, 
and by evaporation from lakes and reservoirs in Ukiah Valley. Part of this water 
is pumped directly from the Russian River and from small catchment reservoirs 
and, therefore, does not directly affect ground-water supplies. Another portion 
of the 30,000 acre-ft is pumped from wells that tap alluvium close to the Russian 
River; part of this well water is captured from the river. Another unknown 
portion of the 30,000 acre-ft is pumped directly from the ground-water reservoir.

Little is known about the water requirements of native vegetation. With 
in the Russian River drainage basin, of which Ukiah Valley is a part, about 
90 percent of the land area is occupied by native vegetation. Although the 
consumptive use of water by native vegetation is considerably less than for 
irrigated crops, the large area of coverage indicates that native vegetation 
consumes a significant part of the rainfall that provides recharge to the 
ground-water reservoir in Ukiah Valley.

The California Department of Water Resources (1977) projected urban water 
use for 1980 to be about 11,000 acre-ft. This quantity includes water used by 
industry and water for domestic and municipal use. Most of this water is pumped 
from wells; a small portion is pumped directly from surface-water sources.

Available Supply

The estimates for ground-water storage, water use, and potential recharge 
indicate that sufficient ground water is available to meet present rates of 
consumption. Ground-water storage is estimated at 90,000 acre-ft, which is more 
than twice the estimated 41,000 acre-ft (part of which is surface water) consumed 
annually by evapotranspiration and urban water uses. During years when precip 
itation at Ukiah equals or exceeds about 60 percent of the average, the ground- 
water reservoir is filled to capacity. Thus extraction of ground water could be 
increased by an indeterminant amount without depleting the reservoir over the 
long term.
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Chemical Quality of Water

The quality of water can be defined in terms of chemical, physical, and 
biological properties. Ground water, because it moves slowly through earth 
materials, undergoes a natural filtration process. As ground water passes 
through porous media, the solid particles in suspension tend to be removed; 
however, additional constituents may be taken into solution as water reacts with 
rock. Isolated from the atmosphere and sunlight, organisms generally do not 
survive long in a ground-water environment. Because suspended matter and 
organisms tend to be excluded from ground water, ground-water quality is most 
commonly described in terms of dissolved chemical constituents. In the dissolved 
state, chemical constituents are present as electrically charged particles or 
ions. In this report water quality is described in terms of the concentrations 
of various ions detected in water samples.

General chemical quality.--For this study, 26 water samples were collected 
from 22 wells in Ukiah Valley. The samples were analyzed at the U.S. Geological 
Survey's Denver Central Laboratory in Arvada, Colorado. The areal variation 
within Ukiah Valley in terms of the relative abundance and actual concentrations 
of dissolved constituents is shown on plate 2. In terms of major constituents, 
the ground water could be classified generally as calcium bicarbonate or calcium 
magnesium bicarbonate. Some samples, however, show a predominance of sodium 
over calcium and magnesium. The range in concentrations of major and minor 
constituents is shown in table 3.

The quality of ground water is generally good, and the water is suitable for 
most uses. A comparison of the analyses with drinking-water standards (U.S. 
Environmental Protection Agency, 1975; 1977) indicates that the water generally 
meets the standards. Analysis of only one sample exceeded the standard for 
nitrate concentration; the sample was collected from an irrigation well, 
13N/11W-30A, south of Hopland. The high nitrate value may be related to the 
application of nitrate as fertilizer. Analyses of several samples exceed the 
standards set for iron and manganese. These standards are based on cosmetic and 
taste considerations. Both iron and manganese in sufficiently high concentra 
tions can cause staining of plumbing fixtures and laundry and can give an 
unpleasant metallic taste to water. The iron and manganese are derived from 
solution of minerals in the rocks containing the ground water. The generally 
slightly acidic water (pH 6 to 7) increases the solubility of iron and manganese 
and accounts for the generally high concentrations of these two elements. As 
water is pumped from a well, changes in pH and dissolved-oxygen concentration can 
decrease the solubility of iron and manganese. The iron and manganese then begin 
to precipitate as hydrated mineral encrustations. Encrustation of pump parts, 
pipes, and well-casing perforations may be a problem in areas where iron and 
manganese are present in high concentrations.

Variations in chemical quality.--The composition of dissolved constituents 
in ground water is dependent on the history of the water prior to sampling. 
Geologic, hydrologic, and anthropogenic factors may influence the final 
composition.
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Table 3.  Chemical quality of ground water in Ukiah Valley

[EPA standard: National Interim Primary Drinking Water Regulation, U.S. 
Environmental Protection Agency, 1975; and National Secondary Drinking 
Water Regulations, U.S. Environmental Protection Agency, 1977]

Number
of 

analyses
Maximum Minimum Mean EPA 

standard

Major constituents, in milligrams per liter

Alkalinity as CaC03          20
Calcium                    20
Chloride                    20
Fluoride                    20
Magnesium                   20
Nitrogen N02+N03 as N         20
Potassium                  20
Silica                     20
Sodium                     20
Sulfate                    20
Sum of dissolved constituents  20

330
50
31

.3
42
11
1.6

36
92
38

392

68
7.3
3.4
<.l
8.0
.09
.3

1.4
6.6
5.0

89.0

147
28.2
10.4

18.6
2.1
.88

19.4
19.1
18.1

216

250
1.6

10

250

Minor constituents, in micrograms per liter

Boron           
Cadmium          
Chromium         
Copper          
T-rrm     -

Zinc                -

-     -3
-       9
-        9

Qs

9D

9D
.        9
-        9

^ L\>\>

230 
8,700 

<3.0

<30 
8,100 
<100 

1,300

<100 
70

52 
20

<10 
<10 

9

<100

112 
1,012 

<2.3

<23 
820 
<89 

<186

<100 
23.2

50 
1,000

10 
50 

1,000 
300 

50 
50 
2

5,000

Geologic factors that influence the quality of water include geologic 
structures and variations in lithology. In the Ukiah Valley area, rocks rich 
in magnesium (such as serpentine) may be the source of the high magnesium 
concentrations in some samples.

Waters high in sodium and boron are found at some sites near faults. The 
source of the sodium and boron may be ground water rising from great depths along 
fault zones (Barnes, 1970). Carbon dioxide has been detected in some wells and 
was produced from wells in the past for a dry ice plant located 2 miles north of 
Hopland (Hubbard, 1943). The carbon dioxide, probably derived from metamorphism 
of carbonate sediments, moves up from depth along fault zones (Barnes, 1970).
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Boron.--For 26 samples, boron ranged from 20 to 8,700 yg/L. Boron is an 
essential element for plant nutrition; however, the difference between required 
amounts and toxic amounts is very small. The sensitivity of crops to boron 
varies considerably, but generally concentrations less that 1,000 pg/L can be 
applied to crops without adverse effects. Because boron concentrations are known 
to exceed 5,000 pg/L in some locations and concentrations considerably less than 
this are toxic to some crops, chemical analysis for boron in irrigation water is 
advisable. Boron toxicity for most animals has not been established; however, 
toxic accumulations are unlikely because boron is rapidly eliminated by animals 
in urine (Gough and others, 1979).

Potential for contamination.--Ground water in Ukiah Valley is found at 
shallow depth. Therefore, it is subject to rapid recharge during the rainy 
season. Precipitation, applied water, or other liquids can rapidly percolate to 
the water table because of the shallow depth to the zone of saturation. This 
means spilled or discarded liquids or substances soluble in water may be carried 
into the ground-water reservoir within a period of days. The thinness of the 
unsaturated zone between land surface and the water table reduces the ability of 
this zone to inhibit movement of contaminants by the processes of adsorption, 
absorption, dispersion, and evaporation. The possibility of rapid traveltime 
from surface to reservoir also reduces the amount of time available to contain 
contaminants or to remove contaminated earth materials.

Minor incidents of ground-water contamination have occurred in Ukiah 
(J. Davis, Director of Environmental Health, written commun., 1985). These 
incidents have mostly involved gasoline leaks from buried storage tanks. 
However, in 1982 discharge of formaldehyde from an idle railroad tank car 
illegally released by vandals contaminated shallow wells in a small area near the 
southern end of the city. The formaldehyde also entered the Russian River, 
causing a temporary shutdown of some drinking-water supply wells in downstream 
communities. If this discharge had occurred farther from the river or in an area 
with poor surface drainage, a larger part of Ukiah's principal aquifer could have 
been affected.

The most sensitive areas to potential ground-water contamination are those 
underlain by permeable materials, such as sands and gravels in the Type I and II 
ground-water availability areas; areas with poor surface drainage; areas of 
excavation (for example, construction sites and gravel pits); areas where septic 
tanks provide sewage disposal; agricultural areas where the application of 
chemical fertilizers and pesticides may exceed the capacity of the soil and biota 
to inhibit and break down the chemicals; and areas close to pit wells, abandoned 
wells, or wells with no surface seals.

During the course of this study numerous well houses were found to serve 
also as storage sheds for fertilizers, pesticides, gasoline, oil, and other 
potential contaminants. This practice has the potential for causing localized 
ground-water contamination.
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SECTION 4.  GROUNDWATER SUPPLIES 
 
4.1 Ukiah Valley Groundwater Basin 
 

The 56 square-mile Ukiah Valley groundwater basin, designated as groundwater 
basin 1-51 by the Department of Water Resources (DWR, 2004), is located in southeastern 
Mendocino County and encompasses the Ukiah and adjacent Redwood valleys (Figure 4-1).  
Although there are anecdotal reports of localized overdrafting, the basin as a whole is 
reportedly not experiencing overdraft conditions (DWR, 2004).  As discussed elsewhere, the 
most significant issue regarding the Ukiah Valley groundwater basin is not the potential for 
overdrafting, but whether or not all or at least most of the “groundwater” in the basin is, for 
legal purposes, underflow from the Russian River and associated tributaries.  This section 
summarizes the principal hydrogeologic features of the Ukiah Valley groundwater basin, 
groundwater elevation and historical pumping trends, and concludes with a discussion of the 
basin’s potential to provide a potable water supply. 

 
 4.1.1 Hydrogeology 
 

The Ukiah Valley groundwater basin lies within the Coast Range geomorphic 
province. The geology of the Ukiah and adjacent Redwood valleys is composed of four 
principal geologic units; the Cretaceous-aged Franciscan Formation, the Pliocene and 
Pleistocene Continental basin deposits, Pleistocene Terrace deposits, and Quaternary Recent 
Alluvium (Figure 4-1 through Figure 4-4).  
 
 Franciscan Formation (Kjf) 
 The Franciscan Formation, the oldest of the Ukiah Valley’s four geologic units, 
underlies the entire Ukiah Valley groundwater basin and comprises the ridges that surround 
the valley (DWR, 2004). In general, the Franciscan Formation, which consists of 
consolidated marine rocks, sandstone, siltstone, shale, chert, serpentine, greenstone, and 
schist is not considered to be a particularly reliable or economically significant source of 
groundwater. 
 
 Continental Basin Deposits (Qp) 
 The Continental basin deposits overlie the Franciscan Formation in the Ukiah and 
Redwood valleys and consist primarily of poorly sorted, heterogeneous mixtures of gravel, 
sand, silt, and the predominate material – clay.  The thickness of the Continental basin 
deposits ranges from essentially zero along the margins of the two valleys to as much as 
2,000 feet in the Ukiah Valley floor.  Clay occurs both as beds, as much as several tens of 
feet thick, and as interstitial material between sand and gravel.  The high clay content and 
poor sorting result in low permeability.  However, porosity is high due to the lack of 
cementing.  Because permeable materials are interbedded with impermeable clays, 
groundwater occurs under confined conditions.    
 

Wells completed in the continental deposits typically produce water slowly – 0.75 to 
50 gallons per minute.  Dry holes are not uncommon.   In summary, due to their thickness, 
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areal extent and porosity, the Continental basin deposits store substantial quantities of water, 
but due to low permeability yields water slowly to wells (USGS 1965; USGS, 1968). 
 
 Terrace Deposits (Qt) 
  The Pleistocene-aged Terrace deposits overlie the Continental basin deposits and 
occur discontinuously along the edges of the Ukiah Valley, on both sides of the Russian 
River, and more continuously throughout Redwood Valley (DWR, 2004).  The thickness of 
the Terrace deposits range from essentially zero along the margins of the two valleys to over 
100 feet thick in portions of the Ukiah Valley (USGS, 1968).  The Terrace deposits are 
generally unconsolidated and lithologically similar to the Continental basin deposits, but 
contain less silt and clay.  Consequently, the permeability of the Terrace deposits is 
somewhat higher than the corresponding Continental basin deposits.  Groundwater occurs 
under confined as well as unconfined conditions, depending on site specific lithology.  Wells 
completed in terrace deposits generally yield one to 10 gallons per minute, however, yields as 
high as 100 gallons per minute have been reported (USGS, 1968).   In general, the Terrace 
deposits are not considered to be a major source of groundwater because they are relatively 
thin and exhibit comparatively low permeabilities.   
 
 Recent Alluvium (Qal) 
 Recent Alluvium deposits typically occur as narrow bands along tributary streams 
and the West Fork of the Russian River in Redwood Valley, and throughout the 
comparatively wide floodplain of the Russian River, in the Ukiah Valley.  In general, the 
Recent Alluvium deposits range in thickness from 10 to over 100 feet and consist of 
unconsolidated gravels, sands, silts, and to a lesser extent clay (DWR, 2004).  The porosity 
and permeability of the Recent Alluvium deposits is typically high, groundwater occurs 
under unconfined conditions.  Wells completed in the Recent Alluvium deposits, particularly 
east of the Russian River and south of Talmage, reportedly yield as much as  1,200 gallons 
per minute (DWR, 2004).    
 

The high porosity and permeability of the Recent Alluvium allows for considerable 
recharge by precipitation (USGS, 1965; USGS, 1968).  Due to the close proximity to the 
Russian River, water readily moves between the Recent Alluvium deposits and active river 
channel.  The Recent Alluvium deposits constitute the most productive aquifer in the Ukiah 
Valley and can provide sufficient water for sustained pumpage from municipal and irrigation 
wells.  However, as discussed in section 4.1.2, institutional constraints related to the 
differentiation of percolating groundwater versus underflow may seriously limit the future 
availability of this supply.       
  



 

 

Figure 4- 1.  Geologic Map 



  

 Figure 4- 2.  Draft Geologic Cross Section A-A



 Figure 4- 3.  Draft Geologic Cross Section B-B



Figure 4- 4.  Draft Geologic Cross Section C-C
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 4.1.2 Groundwater Elevations and Availability 
 
 The Ukiah Valley groundwater basin reportedly has a usable storage capacity of 
90,000 acre-feet and is fully recharged each year, except in years when precipitation is less 
than approximately 60 percent of normal (USGS, 1968).    The principal sources of recharge 
for the Ukiah Valley groundwater basin are precipitation and to a lesser extent surface water 
infiltration (USGS, 1968).  Although relatively limited, the available data indicate that 
groundwater elevations have remained stable since at least the 1960s, declining somewhat 
during periods of drought but then quickly recovering to pre-drought levels (DWR 2004; 
USGS, 1968).  Average seasonal fluctuations range from 5 to 15 feet, with groundwater 
elevations generally highest in March or April, immediately after the winter rains, and lowest 
in the month of October, just prior to the onset of the next rainy season. 
 
   Groundwater typically moves from the margins of the Ukiah Valley to the Russian 
River, then southerly, toward Sonoma County.  The movement of groundwater in the vicinity 
of the Russian River is highly variable, both spatially and temporally.  Groundwater 
elevation data for shallow wells near the Russian River indicate that there are locations and 
times when surface water from the Russian River infiltrates the adjacent aquifer and by legal 
definition, constitutes underflow that is subject to the jurisdiction of the SWRCB.  Within 
recent years the SWRCB has asserted that all of the groundwater in the Ukiah Valley, 
including groundwater associated with the deeply underlying Continental basin deposits, is 
underflow.   While it is clear from the available data that there are locations and times where 
underflow occurs, the available data are arguably insufficient to support the contention that 
virtually all groundwater in the Ukiah Valley is by definition underflow – unless the 
definition of underflow is expanded.    
 
 A regulatory determination that all groundwater in the Ukiah Valley is underflow 
could create considerable uncertainty, not only with regard to the region’s groundwater 
supply, but the surface water supply as well.  In such a scenario individuals and entities that 
are currently extracting groundwater – or thought they were – could be required to file for 
appropriative water rights, which would be junior to all existing appropriative water rights 
and given the SWRCB’s previous determination that the Russian River drainage is fully 
appropriated in the summer and fall (SWRCB, 1998), would, even if they were granted, most 
likely prohibit the continuation of extractions in the summer and fall.   Accordingly, the 
demand for surface water sources – to replace groundwater – would likely increase.  In at 
least some instances the only economically viable source of water available to rural 
properties in the Ukiah Valley is groundwater and therefore, the deprivation of the 
groundwater supply could have significant economic consequences for the Ukiah Valley and 
the county as a whole 
 
 4.1.3 Groundwater Pumping 
 
 Historical groundwater extraction data for Ukiah Valley are limited and therefore 
must be inferred from agricultural crop records and municipal groundwater production data 
reported by Calpella, Millview, Ukiah, Rogina and Willow.  The University of California 
Cooperative Extension (D.J. Lewis et. al., 2008) estimates that each year approximately 
8,000 acre-feet of water is consumptively used for agricultural purposes in the Ukiah Valley.  
The available data are limited but suggest that a portion of this total – 2,500 acre-feet to 
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5,500 acre-feet – is derived from groundwater sources.   Similarly, recent annual municipal 
groundwater extraction records  indicate that each year approximately 2,000 acre-feet of 
groundwater is used for municipal purposes (Table 4-1), and therefore, the combined total 
groundwater extraction rate for the Ukiah Valley – the combination of agricultural and 
municipal uses - is estimated to be between 4,500 acre-feet and 7,500 acre-feet per year.  
 
 Because nearly all of the irrigable land in the Ukiah Valley is already in production, 
future agricultural water demands are not expected to increase appreciably unless there is a 
pronounced shift toward crops with higher water demands (D.J. Lewis et. al., 2008).  
Similarly, other than Ukiah, which anticipates increasing groundwater extractions by 
approximately 800 acre-feet, from 1,075 acre-feet in 2006 to 1,875 acre-feet by as soon as 
2010 (Ukiah, 2007), no substantial increase in future municipal groundwater extraction rates 
is currently planned. 
 

Table 4- 1.  Historical Groundwater Pumping in Acre-Feet 

Water Purveyor 2000 2001 2002 2003 2004 2005 2006 

Calpella  34 33 30 36 35 33 33 

Millview 0 0 0 0 0 0 0 

Ukiah(b) 340 810 906 1,030 976 1,048 1,075 

Rogina 642 694 687 632 668 563 635 

Willow(c) N/A N/A N/A N/A N/A N/A N/A 

(a) Source: California Department of Public Health (2007) unless otherwise noted. 
(b) Source: Ukiah (2007) 
(c) Willow does not distinguish between Russian River underflow and percolating groundwater. 
 
 
4.2 Groundwater Sufficiency 
 
  Based on the available data it appears that the Ukiah Valley groundwater basin is not 
in overdraft conditions and that current groundwater extraction rates remain well within 
sustainable yields.  As previously discussed, groundwater elevations have been reasonably 
steady since the 1960’s.   In view of the comparatively large storage capacity of the Ukiah 
Valley groundwater basin, relative to existing groundwater extraction rates and the relatively 
modest projected incremental increase in water demands, less than 4,300 acre-feet by 2030, it 
would appear that there is sufficient groundwater to satisfy the UVA water service provider’s 
future demands.  However, the SWRCB’s assertion that virtually all of the groundwater in 
the Ukiah Valley is underflow creates considerable uncertainty as to the institutional 
availability of this supply, and therefore, at least for now, it is assumed that none of the 
groundwater in the Ukiah Valley is available for future growth.

(a) 
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6.1 Redwood Valley 

 

General Description and Topography 

The Redwood Valley subarea includes the West Fork of the Russian River, and a number of 

tributaries, York Creek and Forsythe Creek (Figure 6.1.1). At the southern, downstream end of 

the subarea, the West Fork is joined by the East Fork just downstream of where it exits from 

Lake Mendocino. Redwood Valley, an ovoid valley that is longest in the north-south direction, is 

filled with alluvium. The western portion of the Redwood Valley subarea includes extensive 

mountains that are dissected by the Forsythe Creek and York Creek stream networks.  

 

Geology 

Geologic mapping at the 1:250,000 scale is available for the Redwood Valley subarea (Jennings 

1985) (Figure 6.1.2). The mountains are made up of Franciscan Complex that is derived from 

volcanic rocks and sediments originally deposited from 200 to145 million years ago and Coastal 

Belt Rocks composed of materials originally deposited from 145 to 66 million years ago. These 

mountains were uplifted about 5 million years ago.  

 

Redwood Valley is filled with Quaternary Alluvium, the erosional product of the surrounding 

mountains. Another alluvial unit - Loosely Consolidated Deposits (QPc) make up a series of 

terraces to the east and west of the West Fork channel in the southern portion of the subarea. 

These terrace deposits are the remnants of an older alluvial deposit lifted above present 

depositional levels through tectonic movements. A third alluvial unit, Continental Basin Deposits 

occurs beneath the Loosely Consolidated Deposits and Quaternary Alluvium and are up to 2,000 

ft. deep and made up of cemented sands and silts with lenses of gravel. These were the first 

deposits in the pullapart basin and formed from alluvial fans, lake sediments and valley alluvium 

(Cardwell 1965). Table 6.1.1 outlines the rock types and their coverages. 

 

The Maacama Fault, a subparallel fault related to the San Andreas Fault, dissects the Redwood 

Valley subarea crossing a number of creeks in the western mountains and the Russian River near 

the confluence of the East and West Forks.  

 

Table 6.1.1.  Redwood Valley subarea geology. 

Map Label Rock Type Total Acres 

Percentage of 

Total Subarea 

Q Quaternary alluvium  9,134 14.1% 

QPc Loosely consolidated alluvial deposits 7,806 12.0% 

TK  Coastal Belt Rocks  14,701 22.7% 

KJf Franciscan Complex (Coast Ranges) 33,153 51.2% 

 

Groundwater 

Figure 6.1.1 depicts the extent of the major groundwater basin in the Redwood Valley subarea 

which generally coincides with the extent of the two surficial alluvial geologic units. The 

Franciscan Complex is by comparison to other rocks, considered generally non-water bearing 
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except for fracture zones. Well yields are only a few gallons per minute or less. Ca. Department 

of Water Resources (2004) estimated the storage capacity of the Ukiah Valley and Redwood 

Valley groundwater basins together at 75-100,000 AF. of storage in the Quaternary Alluvium 

and Loosely Consolidated Deposits. Farrar (1986) estimated storage for these areas at 135,000 

AF. The Ca. Dept. of Water Resources (2004) also states that review of groundwater level 

monitoring for the 1974-2004 period shows relatively stable groundwater levels. 

 

Farrar (1986) investigated and mapped geologic features and groundwater for Redwood and 

Ukiah Valleys. He describes subsurface layers in Redwood Valley as Continental Basin Deposits 

overlying a basement of Franciscan Complex with younger alluvium on the surface. This study 

included review of well drilling logs to evaluate subsurface layers. The Continental Basin 

Deposits consist of older alluvium similar to the Loosely Consolidated Deposits. The upper most 

transect on Figure 6.1.3 depicts Redwood Valley well logs and subsurface layers. In the alluvial 

areas the well logs show layers of sand and gravel interspersed with clay layers (16C, 8R on 

Figure 6.1.3) and rock layers in the mountains without sand or gravel layers (13B on Figure 

6.1.3). Log 16C is 400 ft. deep and depicts the younger alluvium and Continental Basin Deposits. 

Generally the Continental Basin Deposits support low production wells (1-50 gallons/minute or 

gpm) This study also rated groundwater availability in this subarea based on geology and 

groundwater information such as well production (gallons per minute). Areas of abundant 

groundwater with high production wells (ranked I on Figure 6.1.4) occur along the West Fork 

channel. Areas of available groundwater with low production wells (ranked II on Figure 6.1.4) 

occur along the margins of river and creek channels. Areas of groundwater presence with very 

low production wells (ranked III on Figure 6.1.4) occur in Redwood Valley where alluvial fill is 

thinner or composed of a high percentage of fines rather than sand and gravel. Areas where 

groundwater is generally not available (ranked IV on Figure 6.1.4) occur in the mountains made 

up of Franciscan Complex. This study also includes a map of groundwater flow direction (Figure 

6.1.5). Groundwater movement is from the mountains towards the West Fork and Forsythe Creek 

channels, and from north to south. 

 

Redwood Valley is part of the Ukiah groundwater basin which is rated as medium priority by the 

California Department of Water Resources. This ranking will require a plan be developed under 

the Sustainable Groundwater Management Act. 

 

Climate and Rainfall 

The Redwood Valley subarea has hotter summers (average high temperature 94° F) and colder 

winters (average low temperature 35° F) than many of the areas in the Russian River watershed. 

Rainfall station Willits Howard Forest shows a rainfall average of 48.4 inches annually (Western 

Regional Climate Center 2013). The Willits Howard Station was located at an elevation of 1925 

ft. near the northern boundary of the subarea and has a 20 year period of record from November 

1935 to March 1955 (Ca. Dept. Water Resources 2015). 
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Figure 6.1.1.  Redwood Valley subarea topography, hydrography and groundwater basins. 



  143 
Independent Science Review Panel Conceptual Model of Watershed Hydrology, Surface and Groundwater 
Interactions and Stream Ecology for the Russian River Watershed.  
 

 

Figure 6.1.2.  Redwood Valley subarea geology.
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Figure 6.1.5.  Water level contour map showing directions of groundwater movement and 

locations of monitoring wells in Redwood Valley subarea. From: Farrar 1986. 
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Vegetation 

About half of the Redwood Valley subarea is covered with hardwood forest/woodland which is 

made up of interior live and coast live oak, Douglas fir, tanbark oak and manzanita. Conifer and 

mixed conifer hardwood forest occurs in the mountains at the headwaters of Forsythe Creek and 

the northern border of the subarea. Table 6.1.2 lists the areas of different vegetation types in the 

Redwood Valley subarea and these are depicted in Figure 6.1.7. 

 

Table 6.1.2.  Redwood Valley subarea vegetative cover. 

Map Label Cover Type Total Acres 
Percentage of Total 

Subarea 

HDW Hardwood forest/woodland 32,749 50.60% 

HEB Herbaceous 12,510 19.30% 

MIX Mixed conifer/hardwood woodland 7,140 11.00% 

CON Conifer forest / woodland 4,168 6.40% 

AGR Agriculture 3,485 5.40% 

SHB Shrub 2,229 3.40% 

URB Urban/residential 1,426 2.20% 

BAR Barren 960 1.50% 

WAT Water 129 0.20% 

 

Channel Types and Surface/Groundwater Interactions 

Figure 6.1.8 depicts the channel types mapped for the Redwood Valley subarea. The Redwood 

Valley subarea has the highest proportion of unconfined alluvial channels (33%) among the eight 

study areas (Table 6.1.3). Most of the length of the West Fork Russian River is mapped as 

unconfined alluvial channel, as are the downstream portions of Forsythe Creek and York Creek. 

Immediately upstream of the unconfined alluvial section, the West Fork Russian River flows 

through a dissected alluvium channel where channel slopes are generally <2%, but interspersed 

with several short, steeper sections (Figure 6.1.9). Upstream of the unconfined alluvial reach of 

Forsythe Creek, bedrock canyon reaches dominate. The Mill Creek tributary to Forsythe Creek, 

in particular, has extensive segments of low (0-2%) and moderate gradient (2-4%) bedrock 

canyon channel, but there are several very short, steep (4-8%) reaches in the downstream section 

of Mill Creek. In addition the lower 2 miles of Seward Creek (another tributary to Forsythe 

Creek) is composed of low gradient (<2%) bedrock canyon channel. The lower 4 miles of York 

Creek is primarily low gradient (0-2%) channel consisting of semiconfined alluvial and 

unconfined alluvial channels. York Creek, immediately upstream of these alluvial reaches, is a 

steep (4-8%) bedrock canyon reach. Dissected alluvium channels occur on Bakers Creek, Salt 

Hollow Creek, Mariposa Creek and the upstream area of the West Fork Russian River. Table 

6.1.3 outlines the length of each channel type in this subarea for fish-bearing streams only. 

 

There are a number of historical accounts and early gaging records that provide an idea of the 

conditions in Redwood Valley prior to development. Early accounts of the Redwood/Ukiah 

Valley describe Redwood Valley covered in coastal prairie and oak savannah (Carpenter and 

Millberry1914). An early historical account of this area is found in the Journal of George Gibbs, 

a member of the Expedition of Colonel Redick M'Kee, United States Indian Agent through 

Northwestern California in 1851 (Gibbs 1852). This account includes observations of the West 
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Table 6.1.3.  Channel types for fish-bearing streams in the Redwood Valley subarea. 

Channel Type 
 Length 

(miles)  

Percentage of Total Length 

of Fish-Bearing Streams in 

Subarea 

Bedrock canyon 20.60  40.1% 

Unconfined alluvial 16.94  33.1% 

Semiconfined alluvial 6.94  13.5% 

Dissected alluvium 5.72  11.1% 

Regulated river 1.15  2.2% 

 

 

Fork of the Russian River on August 24-25, 1851 as "a completely dry channel" and that water 

was scarce in this area that summer. There are no local rainfall records that include 1851; 

however, rainfall records do exist for San Francisco and show a total of 7.42 inches of rain for 

the 1850/1851 water year. This is 37% of the average of 20 inches of rainfall San Francisco 

receives. 

 

There are records of the early use of water in this subarea. In 1858, Thomas Elliott built a water 

powered sawmill in Redwood Valley which would need a year round supply (Palmer 1880). 

Other records show that water from “Forsythe’s” creek was brought to Gold Gulch for gold 

mining just north of the confluence of the East and West Forks of the Russian River (Palmer 

1880).  

 

The USGS gage on the West Fork (11461000 Russian River near Ukiah) shows very low flow 

conditions (0.2-2.5 cfs) from July to October for the 1912 and 1913 records (Tables A-2 and A-3 

in Appendix A). These records predate the use of water for irrigation of crops in this area and 

rainfall was normal in both of these years. 

 

A 1913 report summarizing water resources in California (USGS 1913) reports gage heights and 

discharge measurements for the Russian River near Ukiah gage (11461000) on the West Fork. 

Discharge on 8/8/1911 was 0.5 cfs with a stage reading of 3.12 feet in the gage pool. These 

readings represent very low flow with the gage likely located in a pool of just over three feet 

deep. The November 1911 readings were 0.2 cfs and 3.10 feet stage on 11/2/1911; 0.5 cfs and 

3.25 feet stage on 11/20/1911. The 1912 readings were 652 cfs with a stage of 6.05 feet on 

1/27/1912; 510 cfs with a stage of 5.6 feet on 3/6/1912; 3,390 cfs with a stage of 10.35 feet on 

3/15/1912; 1,090 cfs with a stage of 6.78 feet on 3/16/1912; 60 cfs with a stage of 4.13 feet on 

3/28/1912 and 32 cfs with a stage of 3.85 feet on 4/5/1912. Other miscellaneous measurements 

in this report include Russian River near Calpella (West Fork) 1.2 cfs on 9/21/1905 and Russian 

River one mile north of Calpella (West Fork) 0.7 cfs on 8/11/1910. All of these measurements 

show low to very low stream flow, but stage readings at the gage are over three feet. These 

measurements indicate isolated pools connected by a low level of surface flow. 
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Figure 6.1.6.  Elevation and weather stations in the Redwood Valley subarea. 
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Figure 6.1.7.  Existing vegetation in the Redwood Valley subarea. 
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Figure 6.1.8.  Stream typology for fish-bearing streams of the Redwood Valley subarea. 
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Figure 6.1.9.  Stream gradients of Redwood Valley subarea. 
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Based on the geology, stream gradient, channel types and historic information, we can speculate 

on pre-development conditions in Redwood Valley. The West Fork Russian River is an 

unconfined alluvial, low slope channel that flows through a valley with a wide and moderately 

deep (15-80 ft.) alluvial deposit. Historically this channel likely was wide and shallow with 

riffle/pool morphology and an adjacent floodplain. Stream flow would have been highly affected 

by surface and groundwater interactions; stream flow would have likely ceased, or been very low 

in the summer. Intermittent pools filled by groundwater and connected by hyporheic flows may 

have occurred. The extent of riparian forest is unknown, but unconfined alluvial channels and 

their floodplains would have had adequate area and shallow groundwater to support a diverse 

riparian corridor whenever shallow groundwater was available over the summer. 

 

The groundwater-fed pools may have supported steelhead trout if temperatures were cool, 

oxygen was adequate and food was available. The availability of groundwater in the summer 

would have varied by the amount of rainfall each year. In dry years, such as 1851, the river was 

completely dry (Gibbs 1852). The 1912/13 stream flow gage records show very low flows in 

years of average rainfall. We can speculate that wet rainfall years may have had higher 

groundwater levels and summer pools may have occurred in the West Fork. The local use of 

water for sawmills and gold mines indicate that some channels had flow. However no exact 

locations for these diversions are available limiting our interpretation of this information. 

 

The downstream reaches of Forsythe and York Creeks also consist of unconfined alluvial 

channels that are low slope. The alluvial deposit is narrow and shallow and would provide less 

water to these channels likely resulting in dry conditions.  

 

Historically the bedrock channels of Forsythe, Mill, Walker and York Creeks likely had 

perennial flow except in low water years. The western mountains in this subarea support 

redwoods indicating high rainfall amounts and cooler summer temperatures. Additionally 

bedrock channels infiltrate low amounts of water and tend to have more persistent flows than 

alluvial channels.  

 

Semiconfined alluvial channels occur in 3 locations in upper Walker Creek, where a small valley 

occurs, along York Creek, and a very small reach of the West Fork. These channels might have 

supported year round pools, but also may not have the depth of alluvial deposit needed to 

provide for perennial flows.  

 

Dissected alluvium channels occur along Bakers, Seward and Salt Hollow Creeks and the 

upstream area of the West Fork. All of these dissected alluvial reaches are low in slope 

indicating that they may have incised to bedrock and therefore could function similarly to 

bedrock channels and may have supported perennial flow in years with adequate rainfall. Gaging 

in dissected alluvium channels shows years of perennial flow and others with dry summer 

conditions (Figure 4.2.20). However the gaging records are limited to three locations. 
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Figure 6.1.10.  The West Fork Russian River in Redwood Valley in 1907. 

 

 

Fisheries 

Stream flow in the West Fork is strongly tied to groundwater levels. Groundwater levels may 

have produced consistent, cool, perennial flow through the dry season in above average rainfall 

years. Chinook salmon could have used the West Fork of the Russian River for spawning and 

rearing. Steelhead trout may have used the West Fork in wet years and used accessible bedrock 

canyon channels, especially in the Forsythe Creek sub-basin including Mill Creek and Seward 

Creek in dry, normal and wet years. Coho salmon are not believed to have been present in the 

West Fork Russian River; however, there is anecdotal evidence of Coho salmon in Forsythe 

Creek. 

 

Current Conditions 

 

Land Use 

Figure 6.1.11 depicts land uses in the Redwood Valley subarea. This subarea is primarily rural 

with no incorporated cities. Rural residential land uses are concentrated in Redwood Valley 

along with much of the irrigated agricultural lands in the subarea. There is slightly more land in 

rural residential uses (Rural Residential and Rural Commercial, Urban and Built-Up Land) at 

4444 acres than in agricultural land (Farmland of Statewide Importance, Prime Farmland, 

Unique Farmland) at 4088 acres. The largest land use is grazing in the hills that surround the 

valley. Table 6.1.4 outlines the acreage of various land uses. 

 

Hydrologic and Geomorphic Changes 

The main stem of the Russian River has entrenched up to 20 ft. (Florsheim and Goodwin 1995). 

The wide, shallow river channel changed to a narrow, deep channel due to the effects of Coyote 

Dam cutting off the river’s sediment supply and due to channelization of the main stem Russian  
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Water Use 

Public Water Districts 

 

Redwood Valley County Water District 

The Redwood Valley County Water District provides water service in Redwood Valley and was 

incorporated on January 16, 1964. Facilities were constructed between 1977 and 1979, and the 

District went into operation with a dual distribution system for irrigation water service in April 

1979 and for domestic water service in November 1979. The District's water supply comes from 

Lake Mendocino, if excess water is available. In January 1989 the District was found by the 

Superior Court of Mendocino County (Superior Court of Mendocino County 1989) to have a 

potentially undependable water right which required it to purchase excess water from the 

Mendocino County Russian River Flood Control & Water Conservation Improvement District 

during the summer months and ordered a moratorium on new domestic connections. The 

resulting moratorium brought a halt to the growth of domestic water service customers. State 

legislation in 1998 enabled the installation of 135 domestic water service connections to relieve 

hardship water service on property parcels with existing structures and certifiable water quality, 

or water quantity problems. The moratorium upon new domestic connections remains in effect. 

The District serves about 3,969 people (SCWA 2014). In 2001 the Board of Directors recognized 

deficiencies in the irrigation distribution system and declared a moratorium on new irrigation 

water service connections until the delivery deficiencies could be corrected with expansion of 

sections of the irrigation distribution system. 

 

Millview County Water District 

This district provides domestic water supply to about 5,500 people with two appropriative water 

rights and purchase of water from the MCRRFCWCD. Recently there have been legal issues 

regarding the validity of a recently purchased pre-1914 water right.  

 

Calpella County Water District 

This district serves the Calpella area and a customer base of 500. Table 6.1.5 outlines the water 

use of these districts.  

 

Table 6.1.5.  Major water systems in the Redwood Valley subarea. 

Major Water System 

Size (million 

gallons/yr.) 

Population 

Served 

Size 

(gpm)  

Size 

(cfs)  

Total 

(AF/yr.) 

Redwood Valley County Water 

District   250 3,969 476 1 767.2 

Calpella County Water District 37 490 70 0 113.5 

Millview County Water District 540 5,500 1,027 2 1,657.2 

From: Sonoma County Water Agency 2014. 

 

Table 6.1.6 describes water rights by diversion type for both public and private entities. The 

majority of diversions are on unnamed creeks. 
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Table 6.1.6.  Water rights in the Redwood Valley subarea. 

Type and Status of Right Number of Rights without 

Storage 

Number of Rights with 

Storage 

Riparian 11 16 

Appropriative Licensed  44 74 

Appropriative Permitted 6 10 

Appropriative Pending 4 15 

Total 65 115 

From: State Water Resources Control Board database. 

 

Monitoring and Data 

 

Ca. Dept. of Water Resource (DWR) Monitoring Wells 

There are two DWR monitoring wells in the Redwood Valley subarea (Figure 6.1.15). The level 

in each well is measured in spring and fall. Figures 6.1.16 and 6.1.17 show the measurements 

from these wells from 1973 to 2014. The graphs show the groundwater levels rise between 

autumn and spring each year except when drought conditions occur. Drought conditions 

occurred in 1976/77 and well 28 m shows lower water levels. The annual variations in 

groundwater level are 2-25 ft. for well 28M and 5-32 ft. for well 16N.  

 

Well Driller Logs 

When a well is drilled a report is filed with the Dept. of Water Resources that describes the 

material encountered at different depths, the depth of the well and other features. The drilling 

logs are not public documents, so we have summarized some of the information in aggregated 

format. Figure 6.1.18 shows the locations of wells and rock types. There are 143 records of 

which 112 are active wells; the remainder are dry holes, or well closures. The deepest well is 695 

ft. and the shallowest is 15 ft. All but one well are for private domestic use. Table 6.1.7 

summarizes the number and depths of wells in the Redwood Valley subarea. 

 

 
Figure 6.1.15.  Locations of Dept. of Water Resources monitoring wells in the Redwood 

Valley subarea. 
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Table 6.1.7.  Drilling log information for Redwood Valley subarea. 

Surface Rock Type 
Number of 

Wells* 

Average Well 

Depth (ft.) 

Range of Well 

Depths (ft.) 
Type of Well 

Quaternary Alluvium 

and Fluvial Terrace 

Deposits (Q) 

46 154 24 - 400 

Public (1), 

Monitoring (2), 

Domestic (43) 

Loosely Consolidated 

Deposits (QPc) 
20 332 140 - 600 Domestic 

Tertiary-Cretaceous 

Coastal Belt Rocks 

(TK) 

9 248 160 - 335 Domestic 

Franciscan Complex 

(Coast Ranges) (KJf) 
37 257 40 - 466 Domestic 

*Abandoned, backfilled and dry wells were not included. 

 

Stream Flow Gaging 

There is one long-term U.S. Geological Survey (USGS) stream flow gage in the Redwood Valley 

subarea, the Russian River near Ukiah (11461000) located on the West Fork of the Russian River 

upstream of the confluence with the East Fork (Figure 6.1.1). This gage has a period of record 

from 1911 to 1913 and from 1952 to present. The highest peak flow of 22,500 cfs occurred on 

Dec. 30, 2005 (Table A-1 in Appendix A). Appendix A also includes Tables A-2 and A-3 listing 

mean monthly discharge and the mean daily discharge for the period of record for this gage.  

 

Figure 6.1.9 depicts hydrographs for the Russian River near Ukiah stream flow gage for the 

wettest (1983) and driest (1977) years of the gaging record. Figure 6.1.20 shows the number of 

days of zero discharge for this gage. Zero discharge occurs relatively frequently. Figure 6.1.21 

depicts annual discharge for this gage. 

 

The average stream flow is less than 1 cfs during the months of August, September and October 

including the 1911-1913 period when it is unlikely irrigation was widespread. Low flows in the 

West Fork Russian River in the summer are fairly common throughout the gage record. Rainfall 

as recorded at the Ukiah Station (049122) was 34.72 inches in 1911, 36.25 inches in 1912, and 

38.32 inches in 1913. The average annual rainfall at the Ukiah station is 37.27 inches for a period 

of record from 1893 to present. 

 

USGS gage 1140940 Russian River (West Fork) near Redwood Valley is located at the upstream 

end of Redwood Valley (Figure 6.1.1). This gage was in operation from 1963 to 1968 for year 

round gaging and as a peak flow gage from 1964 to 1977 (Table A-4 Appendix A). Tables in 

Appendix A list mean monthly discharge and show mean daily values (Tables A-5 and A-6) for 

this gage. Both tables show low to no flow from June to October.  

 

We completed an analysis of the gaging record for the Russian River near Ukiah USGS stream 

flow gage to determine if dry season stream flow was changing over time. This gage has a long 
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record and dry season flows are not regulated by reservoir releases. Appendix B contains the full 

analysis. 

 

The gage record was evaluated for annual data and monthly data. Two approaches were used – 

rank-correlation between water years, and an annual discharge parameter such as annual 

minimum discharge. The second method divides the period of record into several time periods to 

test if there is a statistical difference between data from each period including magnitude, or 

distribution. 

 

The analysis found that for the 1912–1972 period there was a weak, but long-term, trend of 

decline in dry season stream flow in the months of July, August and September. For the 1973-93 

period the trend from the prior period is not seen except for a weak trend of declining dry season 

stream flow in September. For the 1994-2014 period there is a weak trend of decline in dry 

season stream flow in May, July, August and September. There is also a reduction in the median 

discharge in January and February. 

 

A monthly analysis was also done using only the years with less than median rainfall (dry years). 

This analysis looked at all 65 years of data for each month. The dry year monthly analysis found 

evidence of declining stream flow in February, May, July, August and September. 

 

An analysis of the discharge during the frost season (March 15 to May 15th) was also done. This 

analysis looked at several discharge parameters over all years, over just the dry years and over 

the 1912-1972, 1973-1993 and 1994-2015 periods. The frost season analysis found only a weak 

trend of declining stream flow during dry years.  

 

There are a number of causes for these declines in dry season stream flow including channel 

incision, increased diversion of surface and groundwater and climate change. It is not possible to 

identify a single cause from an analysis of the gage data. Appendix B includes a longer 

discussion of this analysis. 
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6.2 Ukiah Valley 

 

General Description and Topography 

The Ukiah Valley subarea begins just downstream of the confluence of the East and West Forks 

of the Russian River. This subarea has numerous tributaries including Mill/McClure, Ackerman, 

Robinson, Morrison, Hensley, and Sulphur Creeks. With the exception of Robinson Creek, most 

creeks drain relatively small watersheds and do not have extensive creek networks. Smaller 

creeks include Doolin/Gibson, Howell, Orrs and several unnamed creeks (Figure 6.2.1).  

 

Geology 

Geologic mapping is available at a 1:250,000 scale for the Ukiah Valley subarea (Figure 6.2.2). 

Mountains surrounding Ukiah Valley are made up of Franciscan Complex. This complex 

consists of highly sheared graywacke and mudstone with occurrences of harder rock in an easily-

eroded matrix.  

 

The mountains along the western side of the valley are also Franciscan Complex, but termed 

Tertiary-Cretaceous Coastal Belt Rocks (Figure 6.2.2) These Coastal Belt rocks include more 

coherent rock units than the mountains on the eastern side of this subarea. This rock type has low 

permeability; wells produce only a few gallons per minute.  

 

Ukiah is a pull-apart basin formed by movements along the Maacama and other faults (Figure 

2.2.3) (McLaughlin & Nilsen 1982). Movements of parallel faults cause the land in between to 

drop down and widen creating a subsided basin. Erosion of the surrounding mountains through 

landslides and debris flows fill the subsided basin. On the surface these materials are indicated as 

Quaternary Alluvium in Figure 6.2.2. Loosely Consolidated Deposits, (Figures 6.2.2, 6.2.3) older 

than the Quaternary Alluvium, are partially cemented sand, gravel and clay and occur as terraces 

along the eastern edge of Ukiah Valley where they have uplifted. Beneath these two alluvial 

units lie the Continental Basin Deposits, the oldest alluvial layer as described by Farrar (1986) 

and Cardwell (1965). Table 6.2.1 outlines the rock types and their areas of surface coverage.  

 

Table 6.2.1.  Ukiah Valley subarea geology.` 

Map Label Rock Type 
Total 

Acres 

Percentage of 

Total Subarea 

Q Quaternary Alluvium         12,072  14.4% 

QPc Loosely Consolidated Deposits          5,986  7.2% 

TK Tertiary-Cretaceous Coastal Belt Rocks       41,367  49.4% 

um Ultramafic Rocks             359  0.4% 

KJf Franciscan Complex (Coast Ranges)        23,907  28.6% 
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Figure 6.2.1.  Topography, hydrography and groundwater basins of the Ukiah Valley 

subarea.
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Figure 6.2.2.  Geology of the Ukiah Valley subarea.

 

 



183 
Independent Science Review Panel Conceptual Model of Watershed Hydrology, Surface and Groundwater 
Interactions and Stream Ecology for the Russian River Watershed 

 

 
 

 
Figure 6.2.3.  Loosely Consolidated Deposits visible near Perkins St. along the east side of 

the Russian River.
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The Maacama Fault is a major feature of this subarea and occurs along the eastern side of the 

valley. As indicated in Figure 6.2.2, sections of the Maacama Fault are active, having moved in 

the past 200 years. All of the creeks on the eastern side of the valley cross the Maacama Fault. 

 

Groundwater 

Figure 6.2.1 outlines the extent of the major groundwater basin in the Ukiah Valley subarea 

which generally coincides with the extent of alluvial rock units. The California Department of 

Water Resources (2004) estimated the storage capacity of the Ukiah Valley and Redwood Valley 

groundwater basins together at 75-100,000 AF of storage in the Quaternary Alluvium and 

Loosely Consolidated Deposits. Farrar (1986) estimated storage for these areas at 135,000 AF. 

The California Dept. of Water Resources (2004) also states that review of groundwater level 

monitoring for the 1974-2004 period shows relatively stable groundwater levels. 

 

Both Cardwell (1965) and Farrar (1986) evaluated geology and groundwater in the Ukiah Valley. 

Farrar provides greater detail about the geology and stratigraphy of the groundwater basin. The 

deepest alluvial unit in the valley overlies the basement of Franciscan Complex rocks and is 

termed Continental Basin Deposits. The Continental Basin Deposits are up to 2,000 ft thick in 

the middle of the valley and formed from erosion of the surrounding mountains into the pull-

apart basin starting about 3 to 4 million years ago continuing until 0.45 million years ago. The 

Continental Basin Deposits contain a large amount of clay with small areas of sand and gravel 

resulting in a low permeability deposit with groundwater confined in the sand and gravel within 

the clay matrix. 

 

Alluvial deposits of more recent age (10,000 years) lie on top of the Continental Basin Deposits. 

Figure 6.2.4 depicts a cross section of Ukiah Valley showing the relative locations and depths of 

alluvial deposits. These deposits are heterogeneous with layers of clay interspersed between 

layers of sand and gravel.  

 

Figure 6.2.5 shows the location of a transect across Ukiah Valley (middle transect) and four well 

drilling logs. Well 2DR is 625 ft. deep, and intersects the Continental Basin Deposits and more 

recent alluvial layers, and shows the clay layers found at depth. By comparison well 25H shows 

a more shallow well (95 ft.) in Quaternary Alluvium with gravel and clay layers. Well 30K is a 

36 ft. deep well in hard rock, typical of the Franciscan Complex.   

 

According to Farrar (1986), wells in the Continental Basin Deposits have low production levels 

of 1 - 50 gallons/minute (gpm). Wells in the Continental Terrace Deposits (Loosely Consolidated 

Deposits) generally yield 1 - 10 gpm but some produce as much as 100 gpm. Wells in the 

Quaternary Alluvium are the most productive with outputs of up to 1,000 gpm. The recent 

alluvial layers are highly permeable where surface stream flow and groundwater are frequently 

connected. Figure 6.2.6 depicts the availability of groundwater in the Ukiah subarea rated from 

well data, geology, and drilling logs. A description of each rating is included on page 141. Figure 

6.2.6 also depicts groundwater quality (pie charts). Figure 6.2.7 depicts groundwater contours 

and movement. Groundwater generally moves from the mountains towards the river channel and 

from north to south in this subarea.
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Figure 6.2.4.  Illustration of subsurface layers in Ukiah Valley subarea. From: Farrar 1986. 
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Climate and Rainfall 

Based on data from the Ukiah Station (period of record 1893 to present), the Ukiah Valley 

subarea has average maximum temperatures of 93° F in July and average minimum temperatures 

of 35.9° F in January. Average annual rainfall recorded at the Ukiah station is 37.3 inches/year 

(Western Regional Climate Center 2013). The Ukiah 4WSW station (period of record 1951 to 

present) located in the mountains on the west side of the subarea records annual average rainfall 

as 50.2 inches. Figure 6.2.8 shows the locations of these stations (Western Regional Climate 

Center 2013).   

 

Vegetation 

Hardwood forest and shrub vegetative cover dominate this subarea (Figure 6.2.9). Shrub cover is 

concentrated in the eastern mountains. Herbaceous cover primarily occurs along the eastern side 

of the subarea. Coniferous forest and mixed confer/hardwood forest are distributed as small areas 

throughout the subarea. Table 6.2.2 outlines the coverage of different vegetation types. 

 

 Table 6.2.2.  Ukiah Valley subarea vegetative cover. 

Cover Type Total Acres Percentage of Total Subarea 

Hardwood forest/woodland 38,870 46.40% 

Shrub 14,730 17.60% 

Herbaceous 12,600 15.10% 

Mixed Conifer/Hardwood Woodland 6,001 7.20% 

Conifer Forest/Woodland 3,742 4.50% 

Agriculture      3,042 3.60% 

Urban/Residential 2,789 3.30% 

Barren 1,807 2.20% 

Water 110 0.10% 

 

Channel Types and Surface/Groundwater Interactions 

Figure  6.2.10 depicts the channel types mapped for the Ukiah Valley subarea and Figure 6.2.11 

depicts channel slope. The main stem regulated Russian River is a low slope (<1%) channel that 

extends 12.0 miles through this subarea. All of the tributary streams contain bedrock canyon 

channels of different lengths in their mountain reaches. Throughout these bedrock reaches are 

short, steep gradients of 4-8% and >8% which could represent low flow fish passage barriers. 

Morrison and Robinson Creeks also have confined alluvial channels where openings occur in the 

mountains. McClure and Mill Creeks have dissected alluvium reaches where the channel crosses 

outcrops of the Loosely Consolidated Deposits. Alluvial fans are present on Orrs, Gibson, 

Doolin, Morrison, and Howell Creeks where the channel exits the mountain canyon into the 

Ukiah Valley. Hensley, Ackerman, Doolin, and Robinson Creeks all have semiconfined alluvial 

channels in their downstream reaches prior to reaching the valley floor. All of the creeks have 

alluvial unconfined channels which cross the valley floor to meet the Russian River.  
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Figure 6.2.8.  Elevation and weather stations in the Ukiah Valley subarea.
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Figure 6.2.9.  Existing vegetation of the Ukiah Valley subarea. 
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Empirical observations, photo-monitoring, and studies (Jackson and Marcus 2004, Walls 2013) 

have demonstrated that surface flow in several of these alluvial unconfined channels is strongly 

affected by the regulation of river stage from Coyote Dam. Table 6.2.3 outlines the length of 

each channel type in the Ukiah Valley subarea for fish-bearing streams only. 

 

Table 6.2.3.  Channel types for fish-bearing streams in the Ukiah Valley subarea. 

Channel Type  Length (miles)  
Percentage of Total Length of Fish-

Bearing Streams in Subarea  

Bedrock canyon              29.2  40% 

Semiconfined alluvial                5.17  7% 

Confined alluvial                 5.41  8% 

Alluvial fan                6.41  9% 

Dissected alluvium                2.78  4% 

Unconfined alluvial                11.16  15% 

Regulated river                12.06  17% 

 

Based on geology, stream gradients, historical photographs and interviews, and channel types, 

we can speculate on pre-development conditions in this subarea. The Russian River once had a 

wide, shallow channel with a floodplain covered in riparian forest and wetlands. The channel 

likely was braided, or several parallel channels existed. Figure 6.2.12 is a photograph of the 

Perkins St. bridge over the Russian River. Groundwater likely filled the pools in the river in 

summer during years of average or above average rainfall. The downstream unconfined alluvial 

reaches of tributary creeks may have had summer pools during high rainfall years, but likely 

were dry many years.  

 

Discharge measurements made in the East Fork Russian River prior to the Potter Valley Project 

on 9/21/1905 recorded a 2.2 cfs flow. A discharge measurement on the West Fork on the same 

day recorded a 1.2 cfs flow. These measurements indicate very low flows (USGS 1913).  

Discharge measurements on creeks in this subarea were done on Ackerman Creek on 11/2/1911 

and it was dry near the confluence with the river and on Orr Creek on 11/2/1911 and it was also 

dry near the mouth. The Ukiah rainfall gage (049122) shows a total of 34.72 inches for 1911. 

This is slightly below the average annual rainfall of 37.27 inches at this station. 

 

George Gibbs Journal (1851) describes the Russian River in the Ukiah Valley:  

"Above here the river during the dry season runs chiefly under the sand and water is only to be 

obtained in occasional pools. We halted for the night at Lyon's encampment...about a mile above 

the east fork of Russian River comes in... To obtain better grass we passed up the river for about 

six miles, finding the bottom narrow and worthless. Crossing the now dry bed of the stream..."  

As described in Section 6.1, 1851 was a dry year.  

 

Prior to 1908, when Eel River water was first diverted into the East Fork of the Russian River, 

the river very nearly dried up in July, August and September. An early flour mill located on the 

East Fork Russian River in Coyote Valley had to turn its wheel in the summer and fall by means 

of water diverted from year round Cold Creek through one mile of flume (Kaplan 1979). 
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Oral histories recorded in the early 1990s of long-time Ukiah Valley residents describe 

conditions in the river and its floodplain as far back as the 1920s (Chocholak 1992). Agricultural 

development began between 1850 to 1860 with hay, grain, hops, and livestock. Hops require a 

large labor force and families came to the area for several months. One resident remembered, 

"Everybody would get their chores done in the morning and they would go down to the river and 

play and dive and swim underwater... Those were great days when we had all these people 

enjoying the river" (David Sagehorn) (Chocholak 1992). This account indicates there were deep 

pools in the river in summer. 

 

Another interview describes the river bed as 8 to 12 feet higher than today, "we used to be able 

to drive across it almost any place you wanted" (Morgan Ruddick). The floodplain held many 

sloughs "...with large bunch grasses and climbing wild grapevines up in the oak trees and ash 

trees" (Nelson Redding). "The farmers had to farm around the sloughs, they didn't have the 

machinery to level the land. Even in those years the farmers would work on the river banks. They 

would cut the trees and make barriers to stop erosion." However "there was a lot of land 

between the agricultural crops and the river" (Nelson Redding). "If you look at it now you'll find 

the river doesn't have the vegetation it used to have...it's all fast water. There's nothing to bump 

up against...there used to be holes. They cleaned out the debris that makes those things" 

(Clarence White) (Chocholak 1992). 

 

It is likely that the bedrock canyon channels along the western side of the Ukiah Valley had flow 

during the summer due to cooler, fog induced conditions as indicated by the occurrence of 

redwood forest. The eastern mountain streams may have had summer flows in the bedrock 

channels. However the eastern mountains are also covered in drought tolerant vegetation and 

may not have supported perennial flows.  

 

Semiconfined alluvial channels occur on four creeks on the western side of the valley. These 

channels may have supported year round pools if the alluvial deposit was deep enough to provide 

groundwater. The confined alluvial channels on Robinson Creek are low in slope in the 

mountainous area of the watershed and have springs to maintain summer flow. The confined 

alluvial channel reach on Sulphur Creek is low to moderate slope and cuts through the Loosely 

Consolidated Deposits. Depending on the depth and composition of this deposit there may have 

been adequate groundwater for summer pools. 

 

The two dissected alluvium channels on McClure and Mill Creek are both relatively low slope 

and, like Sulphur Creek, are in the Loosely Consolidated Deposits and could have had summer 

pools. The unconfined alluvial and alluvial fan channels likely did not support summer pools. 
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Figure 6.2.10.  Stream typology for fish-bearing streams of the Ukiah Valley subarea. 
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Figure 6.2.11.  Stream gradients of Ukiah Valley subarea. 
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In 1959 Coyote Dam was completed by the Army Corps of Engineers creating Lake Mendocino. 

The total cost for the dam was $18,325,000 in 1959 ($147,000,000 in 2016 dollars). This 

reservoir impounds a maximum of 122,500 AF of water. Estimates of steelhead habitat flooded 

by the reservoir range from 36 to 64 miles (Steiner 1996). In the first fall/winter following 

construction, over 2,000 adult steelhead were observed in the river below the dam blocked from 

their spawning grounds (Chocholak 1992).  

 

Another purpose of Lake Mendocino was to increase stream flow in the Russian River in the 

summer for recreation and to improve fish and wildlife. In the 1960s there was a general 

recognition that more water in the river was good for sport fish (SWRCB 1986).  

 

Besides Coyote Dam a number of smaller reservoirs were also constructed on tributaries to the 

Russian River. These included Mill Creek where 3 dams were built in 1913 to provide water 

supply to the State Hospital in Ukiah. The hospital closed in the 1970s and the reservoirs became 

County property. The upper reservoir holds 85 AF, the middle reservoir holds 27 AF, and the 

lower reservoir is completely filled with sediment (County of Mendocino 2008). Smaller 

agricultural ponds also occur on some tributaries. 

 

In the 1950s the river in Ukiah Valley had three large gravel mining areas. In 1950 243,413 short 

tons of sand and gravel were extracted largely for use in other counties (Philip Williams and 

Associates 1997). 

 

The combination of Coyote Dam reducing sediment supply to the river, gravel extraction directly 

removing bedload, and the clearing, straightening, and stabilization of the river channel brought 

about significant channel entrenchment. 

 

"Relative to 1965, I am a firm believer that the level of the water course is lower than it was 

earlier... We've noticed that our gravel bar, we do have a gravel bar which we've never extracted 

from, it is now scoured very badly in the last few winters. The reason for that is, it was high 

ground and it is now being cut and deposited someplace downstream" (Malcolm King) 

(Chocholak 1992). 

 

Florsheim & Goodwin (1993) compared surveys of the river channel done by the Army Corps in 

1940, a 1979 FEMA survey, and a 1985 Mendocino County survey and concluded that at least 

18 ft. of incision in the main river channel and 10 ft. in the West Fork had occurred. Channel 

entrenchment reduced the bed formations (pools, riffles, gravel bars) in the main stem and 

created a deep channel with steep vertical banks and limited riparian canopy. The former 

floodplain, the valley floor, became disconnected from the river channel. The drop in base level 

in the main stem migrates up alluvial tributary channels causing further incision, loss of 

bedforms and resulting in impacts to infrastructure and loss of riparian habitat.  

 

The California Department of Water Resources (1984) surveyed a number of tributary streams 

between 1980 and 1982 and found channel incision in Hensley, Ackerman, and Robinson 

Creeks. Between 1970 and 1990, the river incised about 5 feet at the City of Ukiah 
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Table 6.2.5  Major water systems in the Ukiah Valley subarea 

Major Water System 

Size (million 

gallons/yr) 

Population 

Served 

Size 

(gpm)  

Size 

(cfs) 
Total 

AF/yr 

City of Ukiah 1,300 15,959 2,473 6 3,989.6 

Calpella County Water District 37 490 70 0 113.5 

Millview County Water District 540 5,500 1,027 2 1,657.2 

Rogina Water Company Inc. 210 3,700 400 1 644.5 

Willow County Water District 370 3,797 704 2 1,135.5 

From: Sonoma County Water Agency 2014. 

 

City of Ukiah 

The City of Ukiah Water Department serves a population of about 16,000 from a series of wells 

and a radial collector well. Table 6.2.5 lists total water use and gallons/minute well production. 

 

Private Water Companies 

Several private companies provide water supply in the Ukiah Valley subarea including Rogina 

Water Company Inc. and River Estates Mutual Water Company. 

 

Water Rights Data 

In the Ukiah Valley subarea, the majority of water rights are located in the valley. Table 6.2.6 

shows the public and private rights by type. In the Ukiah Valley some landowners applied for 

appropriative water right permits for their wells as Lake Mendocino was built. 

 

Table 6.2.6  Water rights in the Ukiah Valley subarea.  

Type and Status of Right Number of Rights without 

Storage 

Number of Rights with 

Storage 

Riparian 18 29 

Appropriative Licensed  44 41 

Appropriative Permitted 7 4 

Appropriative Pending 7 7 

Total 76 81 

From: State Water Resources Control Board database. 

 

Monitoring and Data 

Department of Water Resources (DWR) Monitoring Wells 

There are three DWR monitoring wells in the Ukiah Valley subarea where groundwater level is 

measured in spring and fall. Figures 6.2.24-6.2.27 show the measurements from these wells from 

1966 to present (well 08L), 1974 to present (well 05K) and 1973 to present (well 34Q). The 

graphs show recharge of the groundwater level annually except in drought years. The 1976/77 

drought is marked by an arrow. The annual variations in groundwater level are less than 1 ft. to 

over 17 ft. (well 05K); less than 1 ft. to 13 ft. (well 08L) and 3 ft. to 33 ft. (well 34Q) over the 

period of record. Well 05K shows large annual changes in groundwater levels in the 1970s and 

early 1980s. However by the late 1980s to present the annual groundwater level change was 



210 
Independent Science Review Panel Conceptual Model of Watershed Hydrology, Surface and Groundwater 
Interactions and Stream Ecology for the Russian River Watershed 

 

much smaller. This variation could be based on a change in use of the monitored well, or the 

prior effects of adjacent wells that are no longer in use. 

 

Well Driller Logs 

Figure 6.2.28 depicts the approximate location of 61 wells which have drilling logs filed. Table 

6.2.7 lists the information on the wells including rock types and well uses.  

 

Table 6.2.7  Drilling log information for Ukiah Valley subarea. 

Surface Rock Type 
Number of 

Wells* 

Average Well 

Depth (ft) 

Range of Well 

Depths (ft) 
Type of Well 

Quaternary Alluvium (Q) 17 64.2 8 - 206 

Monitoring (11), 

Irrigation (3), 

Industrial (1), 

Domestic (2) 

Loosely Consolidated 

Deposits (QPC) 
2 135 111 - 160 Domestic 

Tertiary-Cretaceous Coastal 

Belt Rocks (TK) 
40 218 72 - 160 Domestic 

Franciscan Complex Coast 

Ranges (KJf) 
2 291.5 143 - 440 Domestic 

*Abandoned, backfilled, and dry wells were not included. 

 

Stream Flow Gaging 

There is a U.S. Geologic Survey stream flow gage 11462080 on the Russian River at Talmage. 

This gage was installed in August 2009. The short record available does not allow for an analysis 

of trends at this location. We have included the East Fork Russian River near Ukiah gage 

11462000 which is located just downstream from Coyote Dam. Figure 6.2.29 depicts 

hydrographs of the wettest and driest years at this gage. The driest year was 2009, the second 

year of the current drought, and releases were at, or below, 100 cfs. The wettest year was 1983. 

Figure 6.2.30 shows the annual discharge for this stream flow gage and allows comparison 

between years. Table A-7 in Appendix A lists the highest peak flows for this gage with the 

highest flow of 13,300 cfs occurring on Dec. 21, 1955 prior to construction of the dam. Tables 

A-8 and A-9 list mean monthly and mean daily discharge for this gage. 

 

Fisheries 

The California Department of Fish and Wildlife completed stream habitat surveys for a number 

of streams in the Ukiah Valley subarea (CDFG 1995a, 1995d, 1997f, 1998e, 1999a, 1999m, 

2001c, 2001f, 2001h, 2001o, 2001q, 2001r, 2001x). Table 6.2.8 summarizes information from 

these surveys. Steelhead trout were recorded in a number of tributaries. The Sonoma County 

Water Agency (2003) completed a kayak survey for spawning Chinook salmon in the river. They 

found an abundance of Chinook redds near Coyote Dam. As part of the Biological Opinion on 

operation of Coyote Dam a steelhead distribution study was done in 2002 using snorkel surveys 

between August and September. Randomly selected portions of the Russian River channel were 
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evaluated. Steelhead trout were recorded in the Russian River Ukiah Valley reach. Most of the 

habitat types recorded were flatwater (94%) with few riffle or deep pool habitats. The largest 

number of steelhead were recorded where riffle habitat occurred and in the pool below the grade 

control structure of the Willow Water District well field (also called Norgard Dam). In 

entrenched channels bedforms such as riffles, pools, and gravel bars are often eroded out so it is 

not surprising that the survey found primarily flatwater habitat with few steelhead. 

 

Two of the conditions affecting salmonids have been mapped - migration barriers and riparian 

shade canopy. Barriers typically occur where a road crosses a creek or where a natural barrier 

such as a waterfall occurs. Entrenchment of the main stem river and the headcutting this causes 

in tributaries often creates fish migration barriers. When the tributary headcutting reaches a 

culverted road crossing the channel will deepen on the downstream side of the crossing creating 

a migration barrier to steelhead trout. Figure 6.2.31 depicts the mapped barriers in this subarea. 

Table 6.2.9 describes the features of each barrier. Figure 6.2.32 shows the percentage of riparian 

canopy density as recorded in CDFW stream surveys. Robinson, Orrs, and Hensley Creeks have 

relatively good cover at 50-75% for much of their lengths. McClure and Mill Creek have 

excellent cover at 75-100%. 
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Figure 6.2.24.  Locations of Ca. Dept. of Water Resources monitoring wells in the Ukiah 

Valley subarea. 

 
Figure 6.2.25.  Groundwater level data for well 08L in the Ukiah Valley subarea. Dashed 

line indicates ground surface. Arrow indicates the 1976/77 drought. 
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Figure 6.2.26.  Groundwater level data for well 34Q in the Ukiah Valley subarea. Dashed 

line indicates the ground surface. Arrow indicates the 1976/77 drought. 

 

 
Figure 6.2.27.  Groundwater level data for well 05K in the Ukiah Valley subarea. Dashed 

line indicates the ground surface 
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Figure 6.2.28.  Locations of wells with drilling logs and geology in Ukiah Valley subarea. 
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Summary  

 

Historical Conditions 

It is unclear from the data available whether the main stem Russian River had salmonid rearing 

habitat over the dry season. The river channel was once wide and shallow with large meanders. 

There are discharge measurements that recorded a 2.2 cfs flow on September 21, 1905. This 

measurement was done prior to the 1908 diversion of Eel River water into the East Fork Russian 

River from the Potter Valley Project. Measurements on west side tributary streams recorded dry 

conditions in 1911 in two creeks. Rainfall records for Ukiah (Station 049122) show 1905 had 

total rainfall of 19.71 inches, about 50% of the average of 37.27 inches. Total rainfall was 

recorded as 34.72 inches in 1911 at Ukiah. Historic accounts in a dry year (1851) describe a 

completely dry river channel. This information indicates the Russian River may have had 

isolated pools connected by hyporheic flows in wet years and dry conditions in dry years. 

However unconfined alluvial creeks in Ukiah Valley may have had dry conditions even in 

normal rainfall years.  

 

The bedrock creek channels along the western side of the Ukiah Valley likely had perennial 

flows most years and supported steelhead trout. It is not clear if semiconfined alluvial, confined 

alluvial, or dissected alluvium channels had summer rearing habitat. The presence of 

groundwater-fed pools depends on the permeability and thickness of the alluvial deposit, 

permeability of the underlying bedrock, the channel slope and condition, riparian canopy and 

annual rainfall. Many streams in this subarea have alluvial fans between the river and bedrock 

channels. 

 

Hydrologic and Geomorphic Changes 
The East Fork and main stem Russian River channel have been significantly altered. In 1908 a 

hydropower tunnel shunted water from the Eel River into the East Fork Russian River. Coyote 

Dam was constructed on the East Fork in 1959 creating Lake Mendocino and releasing water 

year round into the Russian River. Coyote Dam provides a number of benefits including flood 

control along the river in Ukiah Valley, water supply, recreation and dry season cold water for 5-

10 miles of the river downstream of the dam. Lake Mendocino retains bedload and releases 

“hungry” water (Kondolf 1997) which has contributed to a highly entrenched river channel. The 

Russian River Channel Improvement Project was constructed from 1956 to 1963 and 

channelized the river through excavation and removal of riparian vegetation, installation of miles 

of bank revetments such as jacklines, rock riprap and flexible fencing. This project removed 

complex instream habitat and many acres of riparian habitat from the Russian River to create the 

smallest possible area for the river channel. Sloughs, secondary channels and other floodplain 

features were removed over the subsequent years. These changes resulted in 20+ feet of channel 

entrenchment, lowering of the groundwater level, eroding out of bedforms (pools/riffle/bars) and 

incision moving up into unconfined alluvial tributary channels.  

 

Current Conditions 
Irrigated agricultural lands in the Ukiah Valley subarea total about 6,840 acres while urban and 

rural residential areas total about 6,140 acres. Water supply for agriculture is provided by 

individual wells and reservoirs as well as main stem diversions through the Mendocino County 
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Russian River Flood Control and Water Conservation District (RRFC) which hold rights to 8,000 

AF/year in Lake Mendocino. Urban water supply largely comes from wells and contracts 

between RRFC and smaller water districts. Groundwater level monitoring does not show any 

long term declines. Rapid drops in river flows in the entrenched channel in the spring can cause 

tributary stream flow to go subterranean possibly stranding juvenile out-migrating steelhead (see 

Section 2.13). Steelhead likely rear in the bedrock channels in this subarea, but must successfully 

reach the river by navigating alluvial fans and unconfined alluvial channels that can rapidly 

dewater. In its current entrenched, channelized state, the Russian River supports some steelhead 

trout and Chinook salmon which leave in early March before the river warms up. Entrenchment 

of the river reduces the groundwater level. This change may limit the amount of cold 

groundwater reaching the river in late summer/early fall. Due to the entrenchment of the main 

stem river and its tributaries, there are numerous fish migration barriers where roads cross 

creeks. Riparian cover is sparse along many creeks. 

 

Recommended Monitoring and Studies 

 Stream flow with water temperature monitoring in the dissected alluvium, semiconfined 

and confined alluvial channels would provide information on whether these channels 

support salmonid rearing habitats. This information can be used to prioritize 

restoration/revegetation efforts. 

 Topographic surveying of the river channel and lower tributaries should be completed to 

evaluate ongoing rates of incision and likely future trends. 

 All the creek channels need to be assessed for various life stages of salmonids as well as 

water temperatures and riparian canopy. This information can be used to prioritize 

restoration/revegetation projects. 

 The Biological Opinion on the operation of Coyote Dam requires low summer flows 

because the Russian River had low flows prior to the dam. However, the channel shape 

and surface and groundwater interactions were historically very different from current 

conditions. Water temperatures should be monitored on the Russian River at very 

frequent intervals starting at the dam release to determine if the low flow releases are 

producing cold water conditions to support steelhead. 

 The effect of flood control releases on river channel erosion need to be evaluated. 

Additionally the effect of stage changes on tributary flows in the spring needs to be 

documented and revisions to dam operations evaluated if needed to protect steelhead 

trout. 

 Develop a collaborative groundwater monitoring program with landowners to determine 

if groundwater use is having a significant effect on creek and river flows. This 

monitoring will also be useful in completing a Groundwater Sustainability Plan, a 

requirement of the Sustainable Groundwater Management Act. 

 



Hydrogeologic Conceptual Model 
Ukiah Valley Groundwater Basin | Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

Project No. 7746.09; December 28, 2017 
 

 

 

 

A P P E N D I X  6  

UVGB Hydrographs 
  



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 20 of 35 

 

550

570

590

610

630

650

6/10/2014 12/27/2014 7/15/2015 1/31/2016 8/18/2016

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

CASGEM Well Cluster 391918N1232003W001-004 

Hydrograph 

Well 1, Depth=160 ft Well 2, Depth=230 ft Well 3, Depth=380 ft

Well 4, Depth=500 ft Ground Surface

350

400

450

500

550

600

650

700

750

6/10/2014 12/27/2014 7/15/2015 1/31/2016 8/18/2016

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

DWR Well Cluster 392455N1231977W001-003 

Well 1, Depth=160 ft Well 2, Depth=235 ft

Well 3, Depth=345 ft Ground Surface

Notice lower well with 
higher head. 



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 21 of 35 

 

 

 

  

540

550

560

570

580

590

3/8/1971 2/18/1982 1/31/1993 1/14/2004 12/27/2014H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

DWR Well 391096N1231677W001 

760

765

770

775

780

785

790

795

800

10/3/1954 9/15/1965 8/28/1976 8/11/1987 7/24/1998 7/6/2009

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

DWR Well 392962N1232047W001 

500

550

600

650

700

3/8/1971 2/18/1982 1/31/1993 1/14/2004 12/27/2014

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

DWR Well 392358N1232020W001 



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 22 of 35 

 

 

 

610

615

620

625

630

635

640

645

12/20/1962 12/2/1973 11/14/1984 10/28/1995 10/10/2006 9/22/2017

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

DWR Well 39717030N1232108W001 

605

610

615

620

4/19/2001 1/14/2004 10/10/2006 7/6/2009 4/1/2012 12/27/2014 9/22/2017

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500007 

T0604500007 MW-1 T0604500007 MW-2 T0604500007 MW-3

605

610

615

620

625

10/1/2000 12/10/2002 2/17/2005 4/28/2007 7/6/2009 9/14/2011

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500014 

T0604500014 MW-11 T0604500014 MW-14 T0604500014 MW-15



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 23 of 35 

 

 

 

636

638

640

642

644

646

4/19/2001 9/1/2002 1/14/2004 5/28/2005 10/10/2006 2/22/2008 7/6/2009

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500020 

T0604500020 MW-7 T0604500020 MW-9 T0604500020 MW-10

580

590

600

610

620

4/19/2001 1/14/2004 10/10/2006 7/6/2009 4/1/2012 12/27/2014 9/22/2017H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500103 

T0604500103 MW-6 T0604500103 MW-8 T060450013 MW-10

615

620

625

630

12/10/2002 2/17/2005 4/28/2007 7/6/2009 9/14/2011 11/22/2013 1/31/2016H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500358 

T0604500358 MW-1A T0604500358 MW-2A T0604500358 MW-3A



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 24 of 35 

 

 

 

716

717

718

719

720

721

722

723

4/19/2001 1/14/2004 10/10/2006 7/6/2009 4/1/2012 12/27/2014 9/22/2017

H
y

d
ra

u
li

c 
H

ea
d

 (
ft

) 

Date 

GeoTracker Project T0604500263 

T0604500263 MW-1 T0604500263 MW-2 T0604500263 MW-3

598

600

602

604

606

608

610

10/1/2000 12/10/2002 2/17/2005 4/28/2007 7/6/2009 9/14/2011 11/22/2013

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604500310 

T0604500310 MW-1 T0604500310 MW-2 T0604500310 MW-3

580

590

600

610

7/24/1998 1/14/2004 7/6/2009 12/27/2014 6/18/2020

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T0604593441 

T0604593441 MW-1 T0604593441 MW-2 T0604593441 MW-3



Data Gap Analysis 

Ukiah Valley Groundwater Basin Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

 

Project No. 7746.09; December 2016 

Page 25 of 35 

 

  

600

605

610

615

620

10/1/2000 12/10/2002 2/17/2005 4/28/2007 7/6/2009 9/14/2011 11/22/2013

H
y
d

ra
u

li
c 

H
ea

d
 (

ft
) 

Date 

GeoTracker Project T060400034 

T060400034 MW-1 T0604500034 MW-2 T0604500034 MW-3



Hydrogeologic Conceptual Model 
Ukiah Valley Groundwater Basin | Initial Groundwater Sustainability Plan 

Mendocino County Water Agency | DWR Grant No. 4600011503 

Project No. 7746.09; December 28, 2017 
 

 

 

 

A P P E N D I X  7  

Well Completion Reports 
 
 
 
 

 



ORJGINAl 

FIie with OWR 

": .. 1:-::·.-~---.------

STAnO~CA'--ll'OJINCA 

THI< RESOURCEU "GENCV 

PEPARTMENT OF WATER RESOURCES 

Do nol fill fu 

No. 215701 
\VATER WElJ... DRILLERS REPORT ,...,w>ll'-o 

-140--0;?,f -·•,.~/J/21/)QI, ~~~---
{1£) WELL LOG, Tut-1d.......!VJLD,pt1,ol _ _.. l56 0 
- «. ,. .,. r.,,,... .. I"""""" -,, -=,,., .,._ "' .,...,..,l 

(i) LOCATION OF WELL (S<ein<troction,), ,:...,., !'lendocino __ o.-.,.,-, w,u """'b,,,, ____ _ 
w.n '""""' u .wr,,_ ,._ • 
To,.....,,..__,1,6,Nc__~•-•a•o>• 
n.,....,, i.,., """· """"- .........., -.., ,.. 

190 Sohool Va.y 
Radwood Valley 
/1.,P, # 162-1-40-21 

• • 

10/ 
WELL 1-0CATI°" Sl<ETCII 

{D) ltQ\IU'.'14>-"T, 

"""'"' ~ -- D 

=• 0 ~ D ·- 0 

~o , .. 
" 0 

/3) TIPE OF WORK, ----.. ........... 1wo11 

-;: 10....0.. --· p.....i ...... u ... 
(i) P&OPOSED U 

='.:~ 
~ 

cobbles 

~, 
• 

·-1-·--~----·------·--··---
(9) WELL SEAL, 
Wu ,.,i.,. ... 1,..,. ..,J ...,.;d,d! Y« ~ 

w,.. ...... ..".. - -""· -· (10) WATffil LEVELS, °"""' ol .......... , ij 

1lo O JJ,...,,. ••~~~••~~';5~~-~•;;,,~;~i~~~~;------------------
.... .i,,,. i...i ..... - --
{ 11) Wltl.L n:srs, 
w., ... ~..,........, y.,X; 
Tr,,, ol ..,. ""- O ~- 0 u , ... w ---i•,•1•;""l!,---~ ......,. a ..,, Iii< ~40 
~ .. .,..,, .. ...,, ol ... -~~,-.~ 

~,-.A ... ~~~-
At .od " ..,. 

........ ""' ', .. : """ ,,,..,,,,, ...... , 
w .. _, ,.o4,1 y,. u, ........ 

, 
cool 

ew Sebil.stowl, Oi.ll.f'orn1a. 1"' 95422 
,,.,_.".._ . .927:J.77681 n•••of""'- 3 ¾ptemi»r J,198f 

DWR !H CO<V- ,.,., IF "DDITIOH ... L IIPJ,Ciii: JII Nt:1:Dlli:D, lJIII< NUT CONSl:ClJTro'ELY NUMl!II.RliD FORM 



ORIGINAL 

,m. wlthDWl 

$TAT)< OF CA<.0-NIA, 

THE RESOURCllll AGJli.CY 

DEPARTMENT OF WATER RESOURCES 

\VATF,B WELL ORILLERS BEPOIIT 

Do 1101 fiU in 

No.30670 

{L2) WELLLOG, T,,,.14.,.., 165.,o.,,u.o1,_ .. ..,165 ~ 

{2) LOCATION OF WELL u .. tooruollow), 
c..oi, >lend Mino .,.,_., w.n,..,.b., 
w.u ..w,.., II J.r,,.., mm>. 

To-bf 

D!n...,. 1-dlie,, row....i-r ......... 

1$) llQl,'CPMllST• -·. =• 0 
Olhn Q. 

-□ 

~ .......... -u_,._ 
{Ill Wnt, mns, ' 
w .. ,.,1 ..,. ,oo&t! Y"' lt li• D !I ,.,. b;, ,....., 

4o• 

~ol- -□ -· Afflllt □ ~'°"'""'"'....,"'~ .>1...i.i..,.13?' It ""*''"" 18 .. ,r,.... ,,... l ....,. 11.•- old 
...on!> ,..<ltf y,. ::; No II II l"'- b;, -

,. 1 Ya, lf<, II - ioihi,......-

"""' f< .. It. '""'"""" (,,....'I><, .. -· .................. ......... 

!\AM 

0·2 ,. 

cyy Sebastopol 
u-- "'~ J 7?681 

••1 

vel with 

"''' 
embedde 

V 

"'" 

II" ADDITIONAL. SPA~ IS NEEDED, USll NEXT CONSllC:UTIV.ILV NUMllll:R~ l"ORIIII .., ....... ,._ ..,~CD, ... 



ORIGINAL nHE o:r C"Jrotc'llA 
Fila wnt, DWR \VELL COMPLETION REPORT 

' 
' f 1 ~,,,.,. ,.,,,.,,;.. p,.,,1,,, -~-" --o.,,.,·, Well :-lo.~~~---- No. 5 4 815 3 

O,,teWrnt&g.n 11-21-94 .Er.led 11-21-94 

• 
UCO! P,nnlt Age_ll)' Mandocin,;, County --·--

Pen,,~ No. ;12_06 Permit Doke 5-2~-94 

• 

• 

<VT><"'"''' --
GEOLOGIC LOC 

_.1, """"" - ""-" - ....... --- """"""' 
DO'TH m rn.;r w,rr11 ___ ffl.) BEi.OW IOJW,\ct: 

l>UGBIH!O!\" 
1'1. lo l'I. -- -~--"'-< 

-·· ' 

', 
·Cily Bedwoo<1 Jlal J ey, CA 

'"""' 
Gmirt #5 

.U'N llook-16...2. P,go- )7] p,,,,.I 
.-,_ .••~~-·•e,,'j•-•• 0-·-Ran!P'-S.Ctlon 

\ : 
/~'.\ 

,_,_-... U.lirude ~.,;;;r-"-..., ""'IW Langlhld. 

- ' ·= .... ...,, 

/ - ~- ~ ...... 
;, <',\, 
-,\,)/ 

' . "- / ' . 

-
' 

LOG.HIO!\" UHCII ~••--- ACTIVITY(.::.1-
..,X - _, 

--------j 
-~ ,_......,."""'..,,.. 

' 
' 

j 
-+-

Ji PUNliED USE(Sl 
.. ( ~ f -,.A ............ _,_ 

>--~-~---·----------- -·-
' ---

TOTAL l)tl"lll OF IOIU~i:; 180 (Feet) 

----·•· - ,,..,__,_ .. 
-~oF-
-"™'"-· 

~ Rotary Air FUiO _______ _ 

WHta LEVEL~ flELD Of COMfUU-D WELL -

•.•,.!l. C/" .,.!!Ano 25 ,'c'c-,20,c·e9s4 __ ,~ ~•- O'!,) & n,,.n r.EMURal ~ -
---------j€STIIMm> ,,.,o• 10 «IPM), _, -• o1irlift 

roni Dtl"lll 0~ o::».IPIJffliD "'EI.L ~2.- ff ... ) 
,ur 1.S«lTH _L ~•-> TOT..,_ ll'IIIWllOWM 180 <FoJ 

• M•y ,., O< ,,,,,.,,.,..,,, ot • ""11\ ~ :,,,,Ii. 

-· CA51~C(~I - A!OIULU NAftJIU 
""OM SU"'""" - ""°"' "'""'""" -· - MATl!>!W-1 --, ·- aOT BIZ£ ~. - ,w, 00a\M.U:R oo•= JF ANY ,_ P'l,Til'I pog,; 

" " " _,, '11'IOll>ll!t0 - " " " {.<'.. l -·-0 BO w F480PVC 200 
80 '60 " " " " 

HUCllNE)ITS I.<'..) CEIT!FICATl01' SfATElilEl>T 

I, tho •odora~ood, o•Mill' ....._I 1hio ~ lo """"'''"'" """ 000...,,110 lhe -• of my koowlodgo ond b..,lol . 

_..._,....,._, - ... 1ill".'&Jjj!W,lUC, S'V! 
- ... ,w"'"'""""""',.,._,..., - -~-------- Sebestor,oJ I CA 95472 

" it.it • 
ATT;J;;H '""'""""'-~- 1/1' Jt £»SI'S, 

Dale Theiss b d f 



' 

• ' ' -.. 
STAT€ 0" C..Ll,<>~NIA Do Not Eill I• ··Hr.--

THE lll$0t.l !ICll:11 AGltNC::Y 

DEPARTM!il:NT OF WATER RESOURCES 

WATER WELL DRILLERS REPOR.T 

141122 

0.-,', ·-"·" • 

·-
()} TYPE OF WOU: (~EM~!): 
N,..-Wdl ~ ~ □ ~-, 0 0,1«"1'\oil 0 
/ k,/r,g/,,,_,. ;...,;;,, ,.,,,,;,1,..J ocd,.,;,, JI,,. JI. 

(4} PR.OPOSED USE (t1"tli.), 
Domoi<ic !] lnd1Utrial O MIIJ>idpal Ll 
lttip1ion O Tott WtU O Oth<r 0 

(J) EQUll'MENT, 

""'" D Cahle C 
Other Bu 

{f) CASING INSTALLED, 
.... .._, ( OT><..,.,) If grn•l p•ckod 

.,,...,.~ □ oouaL• □ ...a&t.i 

,. 
" 
81 

o;,.,_ 
8" 

p;,,.,w ., 

~~•f,H,,1• 

,,,.,., "'" bell & /ll$ joint 
(?} PEkFORAUONS oil SCRJ!EN, 

f,.., T• 

''c· -·+--''· 

{i) CONSTRUCTION, 
.-~,,.,/..,...,,. al ; ... , Yo 

11 .. , ............... ... ··- •• 
"" """'"'., ,.,,., CQnOhte on 

{f) WATER. LEVELS, 
H -~•· ••~• H 1 ... f,~· <f ..... 

....... "'d ...... ,.,.., ,f ·-• 

·~ ,,. 

F,oo, ,, 

" 
" "''" ,..., .,... ~ ... 8 ,, . 

"' " ..... . 62 ,,, ,.n .... .. 
'O'Radmnf,.., .,a ... } .. .. 

"'" ....... .... .... ~, -_ ... •··o·-·-·,, LOG .... .....,;',]'j ,.,,., ; : • .,_ 1J ··-

ll 

" ,, 

" oltM"I 

• 

- O/ 
WELL LOG, 

, ......... 80 , ........ ,....,, ...... 80 
........... "'-""., , ..... .....,.,.,., ,;,, ./ ........... , """'" 

,. ,. ,, 

-------

v......... 7 " ,.. :;; .. ::::::::::::: 
WELl. DllllU!\'S STAT.ULEN'!', 

Ti,;, ..,11 "" l,il,I ,oJ<T '"1 J•""- ,.,i tl!i. .,,.,,, i< 1,., to ti,, 1,,,, 
•I '!'1,.,,_,.,.; "'11tf, 

and Pum. Co, 

Water Code S.:o. lZ7E2 SKETCH LOCATION OF WIELL ON ll"EVIER&E SIDE 

,._,. 
cc· ·r:::·'.:·~7iAL LOG 
ll"e.t&r Cod.& 5110, 13752. 



' 
ORIGINAL 
file with DWR 

n .. n, 0~ C'-L!FOR"l'- Do""' fill;,. 
THE 1115:!!0URCtll AGENCY 

DEPARTMENT OF WATE:R RESOURCES 

WATER WELL DRR.LERS REPORT 
No. 211626 

(2) LOCATIO!(,oF WELL (S•• lo<tructloru), 
,_,;_--MEND~~~OC ITT>,~-----°""'",.. .. Nnm,_ 

Woll ........ , ~ -• f,o., '"°""•--•-
'f,_\lp 16N ...11,..., 12W 
m,,,.,.. ...., -. -.i,, ...i,,.,a,, """"• '"--

800 Lennix Drive 
Redwood Valley 

7 

(3) TYPE OF WORK, 
30 
35 

-00/o 
WELL ux;, Tot,1 .i.. 200 IL o.,,o,. o1 - ...n..:.oo k, 

., "· """"'""" !°""""' l,y .. 1o, • ....._ ......... ,.,1,11 

l 
12 
20 

To 

with 

''" 
' 

with streaks 
N.., \\',!) ~ """'°°""' □ f----'" 
-·· 0 - .... .... _a.I w .. =~tlb• -·{4) PROPOSED 

Wu - Jlllltll!' ,nl IPIO"Klod.' r .. [i( 

....-.,. '"''" '""'°" •- ooU,~cat y., □ 

Xo D 
21 11,.....,......,__ __ ~. 

- ., ceroent on 
{10) WATliB LEVELS, 

,,,,,.._., .... ~-" 
$ -----

30 I 
(U) WEU. TESTS, k 
w., -.11o<t ...._, Yo1 Ill J<o C 11 ,..., h' ""°"'' Wee S 
'l'VJ'ool"" .....,. □ :a..u,,.o moll~ 

• • 

l)optl,.,,...,... .. _, ... :.39 • ,.,, ... of_ 195• 
1/mm __ 11, .!,,,-• w,,., ,.....,. 

.....,, y .. CJ "° t V - ,.. -t 

w..._.......__ 

ravels 
Blue rown cla 
s re ke of gravel 

streaks 

of 

WELL DRILLER'S STATEMENT, if.~ ~-::.r-=.- ..... -- ..,J.... ~' .. """o/""' 
i:.o,..,, Ward Thompson By: on inclair 

NAME wEeKS DRILLi~~~cl PUMP COMPANY 

..- P.o.'"1f6x""l;ft:,~ 1~Kst~ol Road 
a,, Sebastopol, California .,_ 95473 
,..,, ... " cs7-1116a1 ,,_., 111~.....,oct, 27,1992 

<>w~ 1oe ,.av.,_,,. IF ADDITIONAl. SPACE 18 NEEDED. U&II HE!O' <;:OH$ECUTIVELT HUMBEl!ED FORM 



ORIGINAL 
File with DWR 

U...ry lleru:IU4M 
w.~ ..ld- ,F difl.,..t from ,lw,., 
"f,-,d,ip --- -·--- Rwgo 

A.P .#162-240-22 

WELL I.OCATK>.'I !KUCK 

(3/ F.QIJll'!JltNl"< 

~~· 
-~ 0 
-~ 0 

(9) WELL SEAI.c 
w .. ..i--...tpo,,i<l,dl y,.:J:I 
w.,..,.,.,..i,,i-..-1 y,. tJ ---(10) WATER LEVELS-, 

""" , ... ...,.,, ·-

,... • ...,.OVF!CES MENCY 

CEPARTI,\i!NT 01" WA1'ER RE.SOURCI!$ 

WATER WELL DRIUERS REPORT 

~ lR Do nol JIii ill 

No, 341678 
Sl>IO Wdl N~ 

OIIW>t W.it is~ 

(LI!) WELL LOG, Tot>l <leptl,...210..lc Cmnplotnd do¢, ..zm_ 1,_ 

<<;. __ ..!.'_!~~=--- um,,1bo bi, "'"'· c1,.,oo1,., ...,, "' ma,..-,,n 

(SJ TUE m' WORK, 

No.- Wdl Cf. 0..pe"1rlg 0 

- 0 
R«oodi~ D 
Hori>onlal W.U D 

i:w.,.,e11on O (°""'nbe 
deolmrt1 .. """""-'!, ••d pro• 

"""'"' '" ~- 12) 

--·-~-·---

f6o □ u,.. ....... 20 1, 
:.a Cl 1,1=-l _____ • 1---------------------

WELL DRILLER'S STATEMF..XT 

. -· 



ORIGINAL 

Rl•wlth DWR 

-M3 
16AJ / 1,w-0,N\ 

Du IWI fiJJ in 
TIIE FlESOUFlCES AGENCY 

DEPARTME:NT OF WATER RESOURCES 

WATER WELL DRil..,LERS REPORT 
L 
Fl. 

No. 211166 

WELL LOG, TOO''dq,11,1620.Do,:,1>.«1_,p __ ,160•. 
.. "- p_.._ ,,,..,,, ..... ,,..,, ........... , ... Or--~~,= 

--~00-06._ Brown clay and embedde grave 
6- 22 Stiff tan cla (2) LOCATION OF WELL (S<ewtmc:tion1J· 

c ... .,. M§NDOCINQ o-.,,, w.u N;.,....,, ____ 
7

_ 22- 9 C a th embedded rave anC 
w,u........,Uo!lh=tf"""• avel 
T~--J•• ,,. n;,,...,..---.-... ......... 

8100 Uva Drive 
Redwood Valley 

APi 162-240-33 
ee sand 

, 
r 

{Si EQ<rn'"""'' 

- □ = D ~ 

- □ 
j7) QlSlllC = 
-□ -• 
Wu -..:. w.al<oiy ""1 ...-1 1·e1 1hi 
w, .. - - ....... -· y., O 

13) TYi'£ OF WORK, 
H.,. Wdl]t 

""'™" 

iwa ilrw,w.i..o 29 ~ 
NoKll~ 

w..bodol Wool, •-

(10) Wll'l'ER LEVELS, I& WELL DRlLt.EJl'S STATEMENT, 
°"""' ol an, ....... ~ = --... , ... io,jod<nloo ·"' lhf_ - --- ···-· 

sand an.: 

edded rave 

ravel 

---·-----

(11) wsu. Tf!STS, s,..s,m Ward Thompaon By: e•cce,c,s=e,_, __ _ 
Wu ,..R..., -1 y,. &I No O If,,.._ I>,· -l•~•e•c•c.keoc-_--f (W.U Dnllm-> 
~or.... "-tl 60 w .. o AH""IJ: NAURll'eeks Dri;tling and Pump.Company °"'"" ,. .,...,. .. ...., o1 ... ~~~• ,., ...i " •-~_a9,o,.. m,_ &n.,., .,..,....,..,., 1'1\'i>O¥ ... -- -
~, .. ,,,,.. 3 wm "",..,-.,.,. cool ....,AO, Box 176- 6100 ~$basto~ Road 

,.,IX u..,,..,.....,, a,,.Sebastopol, CaliforaiA .,, 95473 
No u ,_., ,.e,i, U-.No CS:7-177681 ,,..,;:..e,· M 8 1990 '" ow~, .. , •••. ,.,., JI' ADDITIOltllL IIPACE IIJ Nlr&Olll>. U(H Nll;l(T c:c>NH::c;:VTIYELV NUlilBl'.IU.t> J'Ol'IM 



ORIGINAL 
rM with DWR 

""""' .. , .... , ""------
THI[ RUOURCES AGENCY 

DEPARTMENT Of'" WATER RHSOURCES 

WATER WELL DRILLERS REPORT 

b -020-1)11 

Do not fill i, 

No.03003 

(.i) LOCA.no• OF WELL ,s ... __ ), 
c..m, M!!l~oillo ,;,,,-.,,•, w,u ~ ...... , 
w.u...i.i....uaur._,-, 

T.,,..,t,a,,__ ~-

o..r,,_ bo,. ,;i;.., '"""· ,,11, •• ,11. (o-, .., llUOO Uva Dr 
ilodwood Y!l\tY 

(3) TYPE OF WORII:, 
,;.,. Woll~ D,...n1.,- 0 

s~ • 

(., KQl!I1'><£>,""t, 

""''"' ;l!: 
c.i.1, □ 

, ____ □,~==c= 

, .. 
• 
0 

w .. ,--....i•""""'""' y.,lJ :<oO JJ,..,,,.,..,b 20'.Jt. 
w.,. - ...w. ,pi.n ~- y., C 1<o iii -.,, ...... 
{10) WATl!.B LEVELS, 
o.,,a, o1 5"' w ..... II 
IIAO<lm 1,v,1.i,,,, w.a 
I 11) WELL nsrs, 

• 

(12) WEU, LOG, Tot,,1,1,"°' 226,._u..a,.of._,1.,..t~•n 22§, 
.. Ir. ,.,.,,.,,.. 'o..m.. ~""'- .,, ...... ,. "'· "' ......... , 

0 d vel & ea 

12 
• 

••l 

Wodt Q 

WELL DIULLl'.ll'S STATEME~T, 

™' ...a ..... """"' - ... "'"'""";.. .... ""' - " '""' ,. ""' - o/ ,., 
--- ,..i -· ,_ 

IF ADDITlONALtlf'ACE la NEEDED. u,1111: NEXT CON8ECUTIYEL'I' NUIIISERllO FORM .... ~- ~ .. - ... ,<t>, ... 



ORIGINAi. 

fill O~llool. ~kotl 11111 ln)Oalt wit, 11,o 
aJlGION.U. WA'TD. l'OLLUl'lm< 

CONH<X. JOA.II.ti N..,....!._ __ 

WATER. WELL DRil.l.ER.S ll.EPORT De, Nol FIIJ. l• 

N~ 113514 (s..<i~ '"'• m,,,.,.., ,....,.,..,~-,,f ~ 
it.,. W.O No.47,7--

THE RESOURCES AGE~N~C~Y~O~F~C~AL=IF~O~RN="=-~-~·:·::.'.'.·•:::l~b:tf::::' 1=-=-~~::: 

{2} LOCATION OP WFllr 

.._,.o_.,,_,N~ 
A~tel.Y 1 1 000 feet sovth of School Way 
ciiieaaide ot PlMcrHt. Drive, Rediiood 
Vpl]&, QeBtn""'-4 

(l) TYPE OP won (cb<d.), D_..... □ 
I/...,,.;...,,.,, ;.,,.,_, .,,,,.,./ ..,,i ;,.,,d,.,. .. 11,,. !l. 

{ 4) PROPOSED USE (check): 

Damario D lnd,..,n,J □ Mwticipal 0 
Irriguioo. It T<rl WoU O 01kt 0 

(J) EQUIPMENT: 

"'"" .. 
""'" 0 Du WcU 

{6) CA!ilNG INSTALLED, !f gnv<l packed 
elNGI.~ D: l>OUllL~ 0 .... , 
FromO,-,.;i.67 4..5/11!.m 12...,;;,. '~ 0 

• 
(7) PEIU'O:RATIONS: 

T, ... , .. ~.~=..., torch 
6 ~ .. """"· ., 3/16 

• 
" 

• 
4 ,...,_ ... _ l ._,...._ 

10'1 µz 
147 jf, 
2:07 7 

(8) CONSTRUcnON, 

4 
4 
4 

l 
l 

• l 

Vu• url~ -..,, .., ,_,...., Du C >lo T, "'"' ..... 20 

Mochod of S...li.os C!'l'l'tTrt: on pt.ck 

(9) 1VA11!ll LEVE.LS! 

(10) WELL TESTS, 
:: ... ~,.. ,, ........... , 

, ... 1 ..... .... ,,_ ...... -., .. 

... 

" 

" 
" 

(ll) WEU LOG, 

...... , ¥ 267 ,, o,, .. "'=""" ..o 2h7 " ..... ...,., ,...,. .. ., ....... , ......... , """' ...... , .... ---
0 , ... 3 ,,fo,pSoU 

•
1 8 Brom SeMf'. Cl 111" 
- 52 11;rnpn Cemented Send & Gravel 
52 

fu 
151 

168 
1'12 

198 
w 
212 

242 
25,J 

H 

ru 
168 

]72 
19!1 

202 
212 
2~2 

2,.1 
267 

.. .. 

st1tt BlM 01'9" = ii:"&!:, ..... , 
W ft Mue CllQ' With S:treW 
Qt llen'U' Bh1e ClaJ 
Herd Bn'® Send;,r !llq 
Bard Rr'lm Olq '11th streeJre 
af Sand + AceDl 
Blve CJq 
MnJti-cnJonvt C........+f'ld Sand 
BJne CJa;r w1t.h StTeeks of 

CeMJlted C'-oeree S111d Fr..., B]p, Clq ¥Uh son 
~tttp StMekc 

-Piot1ed ~nd Cod&d 6J S3'
·;.,. W,;,11 .. )&N I (fl,_, _'{l,p.J 

1fflR emGIII. USE om X 



ITUij Dr c.AUFOru<IA 

WELL COMPIEI'ION REPORT 
R,t,. ro I•"'"""~ Pa .. pbl" 

I j'Z,):ti\~w@!!I!:{'~' 'bli ..,,fr...,_ ..,_,f/i!I_ ..,, 
I , I JnC: I , I I[ ,_ -

Ol;P'\11 ro Fll3I" W.11D1---~l !llliJ'jl 5lllll'M% 

DESCRIUIDN 

D<,;,,J,, """"'-""°""' 
> 

, , 

-··• 
' ' ' ', .. . ' . 

' 

' 

City Rf-riwoorl 
"Ctrunfy 
APN BooL .. 162- Page 210 forcel 
T~P---'~V---~-
bllltlldo • I """"' Lor,gillldo 

! 

iiM .... ...: 
LOCATIOJI" UETCB 

oo,rn 

om. M"- ...,, 
-;_ACT!YIU IL)~ -'---"""""""""'"""" 

-"""'"' ---~ 
-~ 

,._ A """''°" 
i 

fUN~El) t;SE!S) 
{LJ 

>--+--+------------- -..-~ ... ...,,L. 
' 

~ 

Jt --•~ --· --- ............. .. -~-0----• 
r.EllCO Rotary Mud ""'"" 

: WATER LEVEL i YIELD Of COMfl..ltTEIJ WILL --

f-----'---------------·------1= ~All<l 6Q (FH l O"-~ MEMlffD -------
J---~--~~----------------S Hl!MA"IIII vat>' (GO'Ml & TBl" TVPi a i rl ' ft, 

TOTAL IJlll'l'B Of SOAltiC 260 TEST LEIIGT>t ....!L..._ (lit>,) n,r,'L DM- 250 lf'l.l 

• 

TOTil ml'"nl 01' COMPUJ'l:D \\"EU.. fftd) 'M,i""' .,,,,,,_.,,""'11 ""'-,;,Jl 

ATT!CBME!its f!:) --~ -WOIC.,w--

-• - ..,,.,.,,.c,, __ 
---------

CEIITlfJCUJO~ STA1EME)i1' 

AJl"Nl!Ull MATUUL 

= 

r. t11o ... d~ -~ !Ort 1Mt ,._ I• ,,,,.,p1o1. •M ._ ... ta U,o h0"1 <!I my lulowle<J!l<I OAd boUer . 

-omlW .. 9<S1&PNJ/a¼HQJNC 9'l 
01 ORQY\WSIEIN HWY NO, SEBASTOPi" CA, 95472 ... • 

·~ •-••• -•- ,n -~-- ••- ••~- ~~U-M-•~•• •••-- --• 



• 
M 

ORIGINAL •an: OT CI.Llmll.!<L\ ;::r 
FIie wilt! t>WR WELL COMFLETIO~ REPORT 
r~g,, L of_,_ fl.,t., " '"""";,~ ,.,.,,,., 

0-,,r's Wdl No. 9;2-/P97 No. 3 9 8 3 91 
Date Worlc Bei;;u, _ August 92 , El>ded Augµ" t_.2,,,~--

1.o:al Pemnl Agen01·.. ffl;,pdocin° Ctv 
Pormlt :-.-o. <;ill:, Permit D•lo 

GEOLOGIC LOG 

,,___ ---· -- --• 1-----=-s OP'!ll 10 fUITT" v,-ATUl ____ (ttl 111'.LOW 'il:RFi,a: 

~:.:?' 0UC~lr1'1Q~ 
R. "' ~-,,, - ..,,,, = 

-. ', 

' 

·-' . • • 
\ ·• 

.-

! 

j WE![ 
otli - ..., 

lCTIVIT11£)_,, __ 
"""'"""new'""""' -___ .,, 
----.. ...... -. .--.XOOJGLOOC 

t; PLAKNED USE(SI• 
,:I I£ l --... -.., ..... , 

-IC--"""'~~ ------ 'O'ffl' MU. 

=c=~ 
"'ElllOC ~tp:r,,• )l'l,l,i R.UO 

\HTEI Lfi~f• frl!I.D 0~ COMfLET[D WELL -
DE1'n< OF 61Anc -----i WATER LEVEL IFO • DATI -.,,,.., 

·-----< l!llTUIAm> '1"-0' 20± (Gf'l,6 I IIQT T\'M i,;lj ft 
TOHL D£1'1H or ll06l\"C 340 /Fm) Tnt Ll!HG'IH _2._ 0..-.J JOT& Ol<AWOOW" 20Q IRl 
TOT.U. llmH Of COI.IPUITT.V wru .. X 340 ' M•t,... b. '"°" ==~of• ,al/', "'"i-=m ,;,Id. 

... lo R. 

ATTACHMENTS 1£1 __ ._ 

- ""'""'- ,- -- _,,....,,.,(,) 
_ ... ,,..,.,c.......,-. 
---------

CASINC(S) 

• " " 
1----i 

AIOIULU l!ATEBZAL -Cl)- ~---1.,q I:'.) (£1 

CUTJJICAtlO)I STATEYENT 
l tho ~. oonitJ' INlt lhko ,_ 18 .,_..It ond -It W llie beol c,t '"' io,owlooge •lld belle!, 

- !'l5CH BROS DRILLING lNC. 
iW ,ij{ Ill tliiii.mJii, ""'• "" ,.,llfi61 

5001 Graveruatein Hwy' No. Sebastopol ee,·. 95472 - 6-)Q-92 

' 
• • 



.. 
;;_ 
iN 

,ii! 0 

" r• (0 
s .... .. . 
~o ..,"" 
~ 

•• J_ ,: 

'i! ·'" " " ! g 

• ~I 
• 0 ~ 

~ ~ ~ U) ,:.~= 
0 • ~ 
~ e --= a•• 
~511..0 
~ El o w 
~--!i:~ •• a• ~a ·~ ~ a:: 

' -~E I' .j_ ~ 

:;f, 1· ; 
_l ... f '! l;; I 

~j 
• • ' ' ' ' ; . 
' . 
! ! 
i~ 

fl 
' j . -; l 

§! 
:l 
~·~ 

I ' • 
l 
• • 
' ~ 
• • ; 
l 
l - . 

i-, :lt 

'· j • • 
;1 " 

~ .. ., 
I ! ;~ 
0~ 
.., 1] . 

l~ll.! 
~1; □ 1J □ ......,_, 

j i 
• 

I • 
' • 

! I , 
'I : • • 

! • ! , , 
~ 

~ 

i 
' 'l s .. (J le 

• 

i l !,~0 &' ~ ! . ·ll • 
•J :.; 1_;'iG~ 

! 1 J l l ill ; l l ~ •Ii • _J. .,,,d - -- .,,.:!! ... 

,J :jl ii 
1• j 1 .lJ• 
::,I( ,l<"•~bl 
ul!· ,:8□ .tli~ , 

• 'II, ' 

t= ,,t ., . 
... ::Oil ==:J 

? , ~- ~ % ,"-"' t 
• • , l . . .. • • 1-LJ· , II ,,; 0: ~ uo., ;ulL ' · ! ~ 1.•i·1··-

; a .. J •.;• ., ~-
;; !• •1·• li~i': l1; o\ ;~,; !ii~ ;;-at 

1~ ea~a1··1-R-e.j:Jl'•~11:i,1 , i-, 
ti ~ .. 3 i-= ; ~ ~ j •' j ~1~ e 1 i ; 
e l i l , l " "I €, l ~!. §,i ! l 



ORIGINAL 

file with DWR 

Woll -1tw- /_, ,1,o, 

T""~"l!p ~ .... 

-•□ 

0 

, .......... --... -1000 Gold Guleh Boa.4 
Ukiah 
A,P, # 167-o8-0Z 

,Jori/, ,fok. sfr. 

,,un "~ CALl,O""'" 

T'11; RUDURCEB AQENCY 

DEPARTMENT OF WATER RESOURCES 

Do nal fill b, 

No. 210813 

WATER WELL DR_II=I =Ell=S-REPO=-=•=T:_ _ _:';-~•;•~•;• ~!'!:~!!!~~ _ OU...W,11!;~f&Ni2W201c 
(li!.) WELL LOG, T...t.,.,+ ))8~.0q,+o1,__....a1 3J91t. 
'- ft. ID ft. F....,. ... 10..oobc .,. ""°'· ...._, ..,. ., .,.,.,wJ 

(3) Tn'E OJI WORK, 

"'" Woll Ill ,,..._ □ S-_;.;i,c -

oonglomara. e 

omerate 

rock and ola 

m streaks 
rook and clay 

of 

' 

• ,.__ 20•~ """ ...ton ... 111.,. ...i ~,..,_ r .. 11 No O lf ) ... L r.-• 

·-· (10) WATER LEVELS, 
l><o+ol5nt-,<I---(11) WELL n:STS, 
w., w,ll - mod.I y., ll: 
T>lMOf.... -c 
~"'"''a ......... -
at- ••11- .a., 

~-•~-· YOIQ w .. •- m,.., y,. 

mo• • 

l<o 11 11 ..., ..,. _, 
l<o 1f ,.... "'""" ., tllJ> 

"""' ,. •••• v, ,,,.., If' ACICIIT!ONAL Sl'ACa IS NIUICIECI, UBE Nin CONSECUTIVELY MUMBIRIICI l'ORM 



ORIGINAL 

fllil wllh ow■ 

"""Y£ 0~ C.-L,.,,RNu, Do nol fill ln 

No. 210815 
THE RE!iOUR<::ES .liGDICY 

DEPARTMENT o.- WATER RESOURCES 

WATER WELL DAUIE!lS RRPORT _____________ ·;·;·~·;•~&;·!!~~!:l~~~~= 

12) LOCATION OF WO.t (5 .. Jn,1ru<.;!o,u), 
c.-,...--li!indoeino _., Wdl N 
W,, .... ,...Hr&f"'-• ·-·---D..._.. l,om - """'• ,.,.._, m,..,, ,,_ 

JOO Gold Gulch Road 
Ukiah 

,l', # 16 -11-18 

.. 
/ (3) TI:f& OF WORK, 

. ~,---1;::.:•:. -•O 
(J ~ ....... tJ ..... 

Gil "' 

••1 EQVIJ'>l:S"'' 
.... ,,. 0 -., Oobk, CJ 

___ o_,,Smw:iao 

, .. 
• 
0 

(lO) WATER LEVBU, 
o...,i. ol Int-·" 
- - - ...n ..,.,. ........ ____ _ 

,o 

Ul) WELL TESTS, 
w .. wtll""' -.do1 Jo,XJ N, O u ,,.._ 1ay ..-i \( ks 

•• 

tr,oot- -·o ....,,o ....,liH!I 
..................... ., .... 16o •. ,., .... .i .... 250,. 
~.,,,... ..e,., l ....,n ,.,,,., ....,,. cool 
....,,,,.,,.....,d,t YooO Nolit 11,.._,._,, 
w,..-, ,...._, y,. Ho II ,- ....... _,, 

,. o .... w.n ~JW 01PM9. 
( 12) WEIL LOCt Too.J .._ ... 292 • ,,...,,_ ot ,.,,.

1
,1,..., ..,., 28?,. 

'""" ,. .. H. ,....,,,;,,,, ,~ lay o,lo,, -· - "' ..... ..,! 

rook 
ok and cla 

----------·-·~------

---------------

>-------------------

~·--~ 
DW~ tU '"''· ,.,,. <F ADDITIONAi_ SPACE IS NEEDED. USB. l'lil:XT COHSB.CUTIVIII_Y NUMIIIIRIID FOJU,I 



ORIGINAL '1''1C 0, CA[.ffQR.~<A 
F;le with DWR 

Page I of I 
\VELL COMPLETION REPORT 

O"'""r'• W<I) No .. DRY HOLEpj __ . ., ....... __ _ 
Dm Wo,i< Be~•n 1016/2014 _______ Endcd10/8/2014 

l.oc,l Pcrrnct Ajlency Meru;iocino...Coun!)l.E.rr,tr·M•rnaeaoa,aac, ~~~-
l'cnnit No .. W.VJ.224ffL ____________ Pcnnil D.ic 8/1912Q_1j ______________ _ 

--GEOLOGIC LOG ---~~--,-~cccc 

"' e0236816 r_~1!i~~il0JJJ f)l ua-r,~i-Tcfr7J w 
LATITUDE LO.GmJDE 

I __ :;-__ ·;.-_--;~~L-~~~~~·"'• _ · .(__• -· 

ORIONTATIO~(Lj -~- v,~,- - """'""'"'- - AN"'-" -"'"'c~v, 
oa~UNG 

·-··-~BfM' DI:SCRJPUON 
-- -oo-r>1;-'°"':;;::::i"·--- =>+00 8.18_ __________ ,, ______ ,w,o,>s<A~---1, 

" ID ~ lle,c"/1.• _!"!'1...-ial, _g,m,c ,c,e, _colo,. ,•a•c· __ -jC'C'"~--~~~~
7

-
0LE WELLLOCATIO 1------~---s'oSc>cS~ .. , _____ --------- Adduss 2~~,.L._. 

l---'"---~'•'+'c•e•~•••~- ----------- ---------··--------, City Redwood Valley CA 
15 · 20: Ta~. e!aX wilhyra,al_ -------···----- Counl)-Mfillmn•~---------
20 · .J.~5.iJ•,•co,os«s•e"sYc_ ______ -- ... _ _ ______ APN Bookfili_ ..... P,gc060 ____ P,rccl ..ii..__ ..... 

135: 165 : Biue clay 
- ------------ fo-.,,'tl,h,p ---·- R.:lugc ______ Sec1ion ·----------·-1£5_;_:-· 160: Tan clay witli'COCk: · Lall tilde~.,,_.,_______ • , , 

____ 180: __ ,,220 :, .,,,,,
7
,0a0e0 o,,,.,,_________ OEG M'S. SEC 0<~------.,;,;- ae 

, •: LOC~T!ON SKJ:TCH•-----~ACT!VITY \='.) 
220, 245 Shalerock -···- ---.-.. ,~·--- ""'"" ______ ,______ .L.t<E\VV.u.E. 

- 245 : __ 2~_s_•_shale with sandStone - """'',c,,.,,o,., .. ,.,. 265: .. ~~Qi Shale rock _ a..,., 
- 290 ,-- 310 : Stjff bill<, clay - - °"" ,....,,~ 
-:ifo''" ... 3,foTs",",",.~~L ____ _ 

-------,--

Dry hole bacl<filled and abeMoned 
.---,.....- pe, MendciiOO-C<>U!lty regui_l!>.§.'!~!~---

---! --- _._ ________ _ 
------, ------- .--- --..... ______ _ 

--------- ..... --·--------------

------·---' ..... ------------------1 

'""'"°' I"""""' --..,,.,M""""'' 
I- "<OLOOIC t 

PLM<N~O US[S{ .C) 
w,r.R stJPPLV 

t; _.L '"""'" -- . ,._ .fi __,, • .,,.... -- '"""""' 

"""'""""' -Cc5T\"IELL_ 

"AT>iQDIC PSOTEC!ION-

HEAT El"O,<'NU<

o,Rec;r '"""--
H<JCCll()N _ 

W,J'<JFI Em<ACTLOI< --
SPAAoi.G _ 

scam, -.. """""'""" .,_ --- .. ---- ---------•~--~----j '"-""~ ., t>,mt, """m ,;-•-.a,---~ . .,,,..,, --
'=• '"=•• ,., "'"", =, "''"'""'"" ,..,., ,r OTHER 1seecrn_. -:~:~;.-:.=~:-·:•:-:·============--=--=------- __________ i-,•-c,c•e·c~eew,;e;c,,•;c0:•s;c:C~S,'"'.-:',';"',':"':'';','oc-,c,c,l_IT=,•,~,•,•,•,~~~~i 

L-------- """"··--- °'""'" ro """' _,.,,_,.___wA___ ,~,aetow SURF/\CE !-----.. ,_ .. , __ 1 
1---------- __ ,, ___________ --------- -- "'"'" a, amJ<; •• 

WAIB< CE'/,C __M8 ____ ., <"-I' 0-'C M"""""'O __ _ 

oSTIW.rED V,stO •_H//j ___ IOP~]& rurF TIPE __ N/1\ .. 
r,s; """'" NIA ,..,,I TO"IAL t>AAwoow,,N/fl__ "'I 

-------,- __ ,, ____ ._ '--------···---------
IDl'hL DEPTll OF 80RfNG .~~9 ___ (foerJ 
TOTAL Dl'l'TH Of COMPLETED WELL NIA ____ (feel) 

NI I Ye O ,...,!/', /o,a ~cro, •,el,/_ 

DePTK 
FROM SURfAC~ 

CASlNGJ!l;J~--~--- """~Lllt "Hr.RIAL 

"· C ' ------·- ----->-------.. 

ArrACllME"'l"S 1,.) -~ 
WM ""°"""""' "°""" 
~ ,.,,1,1 
SOd'W- Cho-,-,.., - -"" 1100mow,,L SPACE lS NEE 

.si.t!o>Wllol. .... _____ CA 954U __ _ 

"" ""' "" "!!L'¥',_H."____ lliel!l ___ _ 
-•" o " C-51 LJCENO, """"'" 



ST~Tla [Jf C./J.ll'Ui<.'<IA ORIGINAL 
FKe wi"th DWR WELL COMPLETION REPORT 
Poge I ofl 
OwoOf'o Woll No._!IBY..l:!Ql,E.!1 •• ---···-···-

,. ,.~"""""' ,,,,.,,,,.,., 
"·•0235834 

Dato Work Bcg,n _9,/aaa(l.a0o14L---, &,c1«19/9/2014 

Loe•\ ronnit Agency M~Moclno Co1Joty Erudmomeotal 
Pem,it No. '!',1)'1'_22412: ···------·-· Permit 01<!<: 511612014 

GEOt.DGIC LOG --

ORl8'!ATIOI< (() L """1CM- - "°"®ITT!<- - MG<.E _(Sl'leCIN/ -----···~~~J MEn1QD DESCRll't10~U!ID N/A 

"· 1o Fl D,...,.,i,, ''"'"'"''· $'""~-~-•,· ,1•~· ,o,,,. ---t----~---~ 
i------ -··'··--···· ···-··-·-·oRv HOLE Add.-... 1960 Ylcl1v sooifa~IR\Mf~~"--------
i-------_p__;_ _____ ;q_ Loose ctay llii!l:!.ll!!!'!L ___ ,.____ Ci<y Uklah CA 

23: 75 : Sm! tan clay Couriry-Mendo<;l[IO 

15; 125; S~lf gray ~lay ···-----·-···· AP"N Sook 17.8..__ Page 100 ·- ,_ =----
125 C 130: Gra~,YeWe"=••~~--------·--- Town.hi~---·-- Range ____ S<ctim,. __ _ 
130' 160: SUffgray clay -·· ------------j La,it11d< ······'--··1.,_·---- --·-'· ac'-~--

~1~0-_/; ·_· __ '_""_,'_'_'_"_'_'_"'_ra_,_,_La_.v ---- ·-· ·--- ···--·--,---·- . . ... "'\~~T~1.:s'k .. ,,,,,,'===:::7"r'.c~'\?f f ~ ~) 
.... ··--+·· . ··-·•··· _ . D~le.back!Uled and abandoned "'°"'"""''°"""'"""' 

··••-+- per M~ndoclno County requirements --····· _ -
·-- 00..: (Siao<ll,I 

-~~~-Un<>< ""'-0010 ,oo· 

--------··········-·---- PLANNED \!SES ("') 

f---~--·--·-··----------·--· ffi 
··················- .• , :i: 

~J~":w_ ....,., 
3 """~"" -

----

····-·--- OW1H ····----·--· 
•-• ~ ,,.,.,,..,,,...,. o{Wdjfr- """"- ,._..,.,, ,,_ """' ..,_ ... ·-. -"~""""""' ,..,. ' 

""''"'""'"" -""' ""'' -l><CKJIC PROI<C110N_ 

""''-
O<RECT ""°"-

IN.Jilo-trOI< -· 

"""" '"""""""' -· .. .,.,,.~ , .. 
"""'"~'""' -· 

01 '°"' '""""'"" .. -0---->--------------·-"--·- ·--··- .-..,. ruw;• •• .C~l1R!<1>; & CO>lrL•"'--··-r=============··· ~····~-aaaaa.j· WAT.K~ LEVEL & YIELD OF COMPLE"I.KD WELi, 
···-·--+---+----

---------, OE.,,. Til ,iR:<r WA,.,..t,liA_._ I"-) !!El.OW SURFACE 

<JErn< a, >iAlJC. 
---lw,m, ,..,.,_ MA ~t)UlATe MEA5UREI> -·· 

---~--~--------------------1 '"""'"" ""'-" · NIA l"""'I ~ m<r ~·-· 
TOTAL OEPTll OF SO~L'l<l 300 (f""l rurr ,n,,m,..l,1/A_;,o,1 TOTAL """""""'"t,!IA__ (rt) 

TOTAL OEl'1"Jl OF CO!,!PtfilED Wfil.LlliA_ __ (Ftd) Mav ""' be, II' 1bn ,,.. /<Id. 

OORE· TYPE ~ ,= ,. 
! Ii ..,.., 

" • 

• ~, 
+-----+.---,f--·~·--+----

--r-~····---J----·· 
1-·~-·----

" "' " 
er,. • .,._ 

"""' "'''" '"' JD ttJ 

·---~--t--;--

' 

--+---··--.. -·-····· 
' 

- _ ._.. '·"""""""""'"""'Y"""""'-·-""-'"""' ... '-'""-·"""""'· t= 
ATI/.CllMU<TS (, f CERTIFICATIONST,\TEMENT 

_ ,,,.,"""'""""'-... //.4/dlo Weeks..Q!!!!!rl~&Pvn --------------
-...,,,.,..,_."'Old ("""60l<"""""""°"""""T"'"-l (T'TEQOl<""""""'1 --°""""- ~ . ------

ATT..,,...AOOt/lOIW.l,.."'""'1<>'1. JF lrEXJSrO. - ii,i/il 
o..-. 11, •1:., ,, . ., F AOOITIONAL Sl'ACE CS 

10/09/14 .,.,.,_o 



ORIGINAL 
File with DWR 

srAn Of CAUFOlt'-" QWR USE C,Sc, , P\l ~(1L_'IL< "< 

u::~J-~J.L.QL~'.~ ,J.! ... : -· L. .,_..l_ I WELL COMPLETION REPORT 
P•g• Z of J ;•A,e ""ltocl-SToT<>, 00 

Own.,-•, Woll No. _[)_8.'(_HPJJ. __ q_l_______ No. 80235595 
Dal< Work Be~•" B/li20H _____ •··• En.Je,,Jll,/!l/.2QJ1_ _______ _ 

t , , tcUBJ ~ ,:G:>13 o ~;)j :W 
____ L',':'1,!~ __________ c_o.,ruo, .... ·-· -, 
I __ L ___ j .. l JM,I l'cmul Ai,,mcy Mam;iocino. Oiuo!jC.En>lirorunentaL. __ -··· _______ _ 

l'emul No. W\"i'2243Q Pmrut Da« _ 61_1~1_2_Q_14_, ,~= 
Gl:OLOGIC LOG ==cccc===-

ORIENTATIOO (.!'..! ,,,_ vrnr-c,,._ 
DRILLENG 

"""-EiCPrk F~ F,(E"fliOIJ l\lR_ 
1- ••• !l~!&QL __ 

A,'GLE ___ {SPEC~'! 

~===c -CUIO NIA _____ _ 
OESCRJPTIO~ 

---~ . L 

WELLOW~ER 

" " "' ... .-.. 1:'."'"'"~k~,~~~E!""'"· ,~e. color. c1c "--~~~~~7- WE!,l- LOCATm,,, ~---------1 
---··-···-·· A<ldn:ss 3485 Road j 

__ o ___ ... _ 24..; SamJy tan ,;I\____ ., Cuy Redwood Valley CA, __ _ 

24 · 33: Gray shale CmmtyMend<Jdno 

____ 33 __ 37' S~ci<'l.9!£f!n ciay _ /\PN Book 15.L .. /'ageQfil!___, Parcel 12 
I-~-- 216' Sticky •"c'"c•c0c•c•------ Townshtp ___ Rong, ___ Soclton 
1------£16 __ 23\ · Blue g,e-en sandslana ----·-:::::::::::::::: Latitude ______ __, ___ J ... , •• __ _ 

__ 231i.____240, SUc_~Y-~!Ue c)ay ------· -J---··--·· oeo LO~~'l'lONs'fs=""CO""=====r~: Al~l~'IIT f~''i 
·····----- ·-··-· "°"'"- -L,e-,,wm 

__ ···-----,--- ···-• ·-·- Dry hole tia-c:~~l[ed e_~cl_ ab!l_ndoned """"""''"'""'""'" 
___ p_er "-len_(_k>,:i_no_ ~?U~!)'. requlremanls -- .,..,., 

!--~--.... , .. _____ _ 

--·-,·-
·······--<. ---

-----,--·· .,._ 
"···•-· 

·-- ~ 

-_-_-·:·:··:-:·:-:·:·:-::~~~:t,;:;",---- """'" -------------·-·· . -···--·-··-- ----· m~,~~ ~ """"'""""'"' "'"'- '"""· ,~,.,....,. 
f<- R,- "" "" •- • ...,, u~ ,aao~~, P'l"' IC 
u~, ''-"><., ACCU!UTlS 4 <0>!FLL7>. 

°""" '""'"ll 

-·-°"""°'I""°"' ""'°""""""'""""""" 0- 'Of.OL.OOIC CO<; 

P!,11.NNED USES{ ✓.) 

'""" ""'"" 
'

,_ .✓ "'""'"" - ,,,,~ .. ,...,,.., '"""'""" 
~'-
"" wm_ 

<lH(lCl1C PRO'ECTION_ 

"ell'r EJ<CHo\NOE --· 
O<RECT P\JSS _ 

"'-"'CT>ON _ 

"°"" CXTRACllOO _ .,,,,,omo 
sE~ElllATION ••

"""'" 'sP<CIFYI 

.......... -- ______ .,., _______ _ WATER LEVEL 11< Yl[LD Ot' COMnf.TED WELL 

""""' tQ '""" w .. eR-liill... - (A I BUOW """""' ' oe......, OF <ITAlJC 
,,-n;R LEVR J,/A , . C'< J & o,,,e M"'SU..-O ---

f---------- - ·~·•-" ·-----·------•--------1 E5T1"'1'0 ~SW, "-~ill--··· !G""')& TUl T-•• ..NLI\_ 
TOTAL DEPTII OF !!0~1)10 340 (F«1i ,e,r tENcrn...lliA_ , ... , TO'"'- """"""'"'"1'!ll\_ {F'I 
T01 AL DEl'Hl Of" WMrLnw wr,u. NIA lf,..t) Marnod,,, 

ss.or '"" 
'"' ''"""•I 

---+-"---
--·---·- ·-- ----, ... 

' •••--••-- -'--•••••I ---
-·+- -- ···-------r · -··1--

'' 
. -··-····1 

------~----~ 
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' ·- . ' ··- - -------!,·---+-+---

----------- ---l---··j ·j ·····--



ORIGINAL STAf> ,e CAUfO>l,Wc ~r~:.l';_.rl'N.i, 51 00' fl\L,.Jr,,,-
Fila With DWR WELL COMPLETION REPORT I ' ' I I 
Pogol on ,,~ "" ''""""""' -· SWf we«"o'.,.""'" -o,, ...... WeU l'iu .. WE1J_tt .. ------- '"·•0235571 ~Jue 1:J.~.11J iii U.e.3..!.LlJ.~J..QJ [~ 
0""'- Work 8<11"0 914f.!014 Endcd~i.1612014 ·- ,=-, ..• ,..,_, 

~uoal p.,,,,;, ·- Mendocino Coonty.Em1ronmenlaL. LJ....I ' ' ' I. .. J •• ' ' ' ' 
Pemiit Nu. WW22~J r,.,,.,, D.m 8119/2014 ·--GEOLOGIC LOG W~U.OWNER, 

ORlE>!TAT00,'1(.-"..) L=--~• ---ANOI-E -1""'"'"" Nan,e ;l_Q\! & Donna Meier -·-·-
□Rill.ING 

Fl.Ult! .M/6...._ __ M•illng A<ldrc,, 5900 Hlgh.w!!)'..1li -···-·1 MEHIOD 
"'"™ '""" PESCRlf'JION Hoolaod c, ·------
• • -- ,..,,,,.1. !'""" ,1:.,. calo,, <IC, "" SW~ "" -· -- - -

2401 McNab RallW:M~Of~~ro o: 30j__"!!~.~~y with rock - ·---- Address 

"' so:Gray'll!'k ·--· ·····-- City Ukiah CA ' - ..... . ·--so 65 i Gray cl__")'._ . '--·-···--··-- .,,, ___ CounryMeJl~w;lr&.~----•,. ... .... -·--·-
65: 105 I Saod~ton<.> - ---· APN BMk QAJ: ____ Pogo 11Q .. __ ~!-!(el ll ________ ····- 1Q5i 1151Gra~ci~ ····-~ Towaship ·---~•- ---· S.Cotiun --·· 

1----115; 135 I Sandstone ....... ··--·- Ulhhlde ,,,,-....,__________,,_~-. --- -·-· .. ·-···- -
135; 230' Shal9 "' "" '" •• ~- = ··-- . ·-·- ···---- LOCATION SK.ETCH ACTWITY \,'.) -230; .. j~~J_G1ay rocic ·- .-..... -, •.. ---·-·- . .L . Nl"NWW ,,,_. 245t -

--·---·"·< 
360. Glay shale ... - ,,, _____ ,.,_, __ 

,-.. - "°"''"°' ,,,,,..,EP1"R 
. . ---------------,----· --·°"""-. . 

------· --·-·" "" . 

..--·-·· .• ·-·--·-·--- . -··· . ··- - - .. ,rao, '°""' .. - .,., ,..,_ __ ,._ ----··-------·- """"'uliO<OGIC «><> 
-- .,-- ,,, ____ 

-·-·-·----·------ ···--··-··---· n.v<NJW USES(L) 
WATI,R """"'-' ········---- ---.... 

' " ,,L. -· ·-- -' ~ l - -- -···-···--·-- ..... . .. -

------- . ""'"'"""" --
- - , .. , WEU. 

T""""- M01'01ION--
.. -···· .. ' ..... ,--.. ----- ------·--

"'"'-"'-.... .. --o . .. -- ······-·- -----···-··- - - -·--·----- ..,.,,~"" 
---- ---·· >Na:JR .,.-,AACllo>I -

• - --·····---·· 

_,_ 
-, .. ----- "···-· _,, ·-··--· -- =•o~rlON .... - ....... ._ __ ---- '""'""" M ,_,, .. °'""'=af0dlf- ...,,, B,/.0,,; 

,....., '"""-"' -~ ..... , ""' u., - rr.' ,, OT•ER IOl'eCIFYl--. .. ··-·-·--- -~,.,-. ""'" •• """""'"' ~ come, ,_ - . ·-·---, ...... --·- . ..... ,_._,.,,. 
WATER LEVEL & YIELD OF COMPLETED WEU, 

--··--' ·--·- ro .,..,. WA'<l•Ji/A ... '"I•"-"" ' _," --~ 
... , .. -,. - -

"""" OF SlAr!!i - --·--""" ,..,_, --·- - ··--- ""'"" ,.,.,.,_o "1.U OA.>E......WOeO ._g/_1~014 . 
--- -- """"'"'° ""-''. ' "'"~)& '''" "" Air Dava!2..ii.d .... --

TOTAL DEPTH OF !IORINO 
,., 

(f<«) = '"'"'"L___ 1""-l t<>tAI. ""'""°"'"M__- 11'-I 
TOTAL DEPTII OF COMl'l.UEO WEl.l.89 (F«<i Mavrn>a &, ,,,,.,;., 

-.,,//~ '"'' '""' •W". 

ooa, I CASINC1S) OEPTfi --.~NVUlt MATllllAL -· FROMSURfACE: fjQU; i-~PEit~ --1 
fROMSU!sfACE 
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" ' " -- ...... ,_, 
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"T i--3/8 Ppa Gravel -·------+-I ' ' 14 . 89 -- ------- - ···-- T. - -·---- .... ··~- ·---· 8ft . fil , , • ··------ - - ·>·-----·· ' ,- ·-:r, Nat<Vtl ' , , 
' ' , 91 360 ... -----· i 

-~--- ----·· 
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- SolM""' - - P. - ~--
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ORIGINAL 
File v.ith DWR 

SUlf Of ~AUei,a,--.,,h 

WELL COMPLETION REPORT 
Pogo l of l 
Own,..-•, Woll l\'.o, WEll,/1-J Nc.eQ235571 
Do,c Wort u,g,, S/412014_, ___ E"Ue<i~.t~/20!4 

Local P,rnut Agency Me.ndoc:mW:::rumt~ EmtlrnJJm r,m,,, N~. W_l'l'~2.4JIJ_ ____________ , ____ Pern1i1 D.u, 6.'1912014 
r---------GEOLOGIC LOG 

ORIENTATION(,'. I ..,,:_ "'""""' --. >•Ol'<Til"t'"- - hSOL.< 

~~~gAIR ___________ A.u10,W='~-
DESCJUrTJ01< 

- ' ... , - _L__I_ _J ___ _J__, _, 

""'""""''-

" ~ '1 Descrlb,• ""''"""/, gmm_, __ •~-••, ,olo,. '"- c,r-, SlATe "" WELL LO(',\TIO, 0: 30: Tan_~~~y "1th rod< ---------------- Address l!Q.l.Ml;N~t, Ranel1Y®.ll. _ .. 
1-~•~o: __ , __ §Q}J~l!PP_k __________ ,. --~ City Ukiah CA 

50, 65: Gray cl~----- ----0 Coun,yl\1!l_[}goci,o,o __ _ 

65 105: Sandstonfl APN BoukCl,17 _____ Pa~, 1JQ ____ Pared _11: ________ _ 
105 115 Grayclay __ To-.,,,stiip-- .. a.ng, ______ s,cnoa __ _ 
115 135,_l,,,_~-~~~100000•~----- _________________ l,ataudc ·"·----"-- _ 
135' 230 Shale ------------- OEG. "'"· "c """' ~'" SEC 

------- LOCAriO-~ Sll:F.TCll---7-ACIMTY (~) 
230: ____ 245: Grapock,___ ------(--- · · ---- ""'"'" -- _ _,,_ "'"' '"'" 
_?-1_5 ;________]__ljg~g_(~Y.. ~_le 

., ____________ ----- .,,_,._, ___ _ 
... ,. _______ --

-· -----~- -------- ---- --------------.. ---

""°'"°"' ""'"'""'" __ ,_ 
-- ""'" "'"'"" 
OESTIDY (<lo"""' 
'"""""'""'M""""' U- '0""-00IC LO<; 

PU.NNEO USES (,:) 

"''"'"''-"""-' ,- 1_,._ p-
~ .,,..,.., --- "'''""" 

""""0"'t«i 
TEST m.c 

"'°°"' PSOTOCtlC><. 

"'"' """""""' Ol"<CTP,J$a_ ------------------ ---- -

--------------

----,-- -------~----

----•------

1llT AL llEl'Til Of BORll'iG }Ji.Q _____ (Foo<) 

TOTAi. l.lEP1ll OF COMrLE'TID \VEll 89 ______ /Fo") 

,,..,.c,.,. -·
VAPO,, <,;reA(:,<>t, _ 

S?AA°'"U 

"'MEOIATIOI< ,_, 

OH"" "PECIF'1 __ 

WA HI!. LEVEL & \'lCW Of COMrtETW WELL 

OEl'T~ TQ F>A<'1 wa,,e,,11/A -- (nJ '"°" ""''"'°' ' OEPT" Qr .-rA'IJl' 
MleS LEvel -"----(RI'"'" MEASUREO 9/1612014 

'"'""""" VIElil ' -'------ 1""'-'1 • !HT T'IPE _l\jr Developed 
TeSC cENOlH_i __ iH"J TO>A< OMwoc,,VNll_4_ ___ <~I 

••• I "" '"'-' ll<ICJ<NE .. , 

-ren, · ifd, 

StOf SIZ!e 



ORIGINAL STAT< Of CAcm,aNIA r- P~• LISI 0{'/1.' - r;o Nor oo..m,....., 
Flla ~th DWR WELL COMPLETION REPORT l"i·;~,,1'~!i ,l:._ic-CJ-")I;_: ! ,-- ' I __ : 

I'•&• I of\ "'f" " 
1"""""°" -"' 

O...m..-'• WellNt!. WELL#1 ·----- N~.80231794 
Dalo Wort Segar, ,•;<;/1.~0~14;;;;;;;;;;:;;.•~-:.;':·~""'~':':;;;;;;_~---·· 

Locol Pennit A~<mOJ' Mimdocioo Conni,< fnvlmnmeDl:al •. ,,, ______ _ 

Permit No. WW224QO Pottnit Dale 51912014 

S1A'£ "Etc t,<l/ ~TsTIO>< 00. 

1:_,;-,;y·i'!J\l½:_&_! [i] ll..i~.I?J.~E_Jb1-E2J 
L.AT1J"°" ._.I.ONOr/UDE 

Ii 1Z,L!to(~-13p1S.1.-1 , : 1 , -
GEOLOGIC LOG 

<lRJENTAT'°"j,C:) _.£_ ""10CAL - """'""''"- - - -•-

~~~~ Mud Ralazy FLU"' aemonile __ _ 
DESCRIPTION cteP!H ''"™ 

N•~~-= •_-__ -,----_-_--_·· 
• •• •L. _ /k.mi/,,, ,,,.,,,.,/, gr,,m, ~:!'- ,:,,Jar, «c. 

14' Sar.dy Ian soil and gravel Addr ... .<ma.\lil!Jm<.-\/immh_LOCA r,o 
1--.14-.;. __ _,,,,,ie's"•'a~=•••"Y--~-- Ci!)' Ukiah CA ____________ _ 

22: 33 i Cfayae green serl}Mttne __________ , Cou1>t)'Meodocino ·-·------------

' -~"~'--J'~' ,' ,Gc•c·., c',"'c''•- , . ., APN Bo,ok 1M__ PagoeO,eS~_ Parcel~----------
r 41 : ..... -•-•. ; Serpentine f---Cc ---· - TownWi'--- R"'II" ___ Scl,'llcn -------

46C 57'Grat.,'!,.n8"cl•c_ ________________ L,,riiudo ~.--• =~~"-
57! 69iBlackshalg """ "'" ••"- o.<i. ""'- .. °' 
WC 7JfSeffleoli"c.,",~----- ··-··· ------- ----- U>CAT~~s~~:.c_u'::===f_,_~A~ l'.ll -

73' 62~hala """'',c;. ,_ ... ~ 82; 87jBlackshale..... __________ __.,._ 
87, 93 ; Sandy g< rock dam ·-· """' -I 
93: 140 : Gray sandeton8 fracl\Jred arid lots ofc•o•c'c•c• ---I 

1-----~-----·--···------

---=·-==-====- ------+, t------- -------- ....... -------··· £ -----;--- ---- - _:=--=-=-_-::_::= 
' f---,---c' -·---·------------······ .. ··--, 

'---';-----,-------------····------, 
1--1--;------·-- -----------------

-~~-,..,,,._..,..,,_"'"" LDC" 

PUNNED USi'.S ( ~ ) 
WATffi 8tJPf'I.V 

tij _,£ - - "'-"'< ;;i---·""""'"""" -,..., ... Li_ -

"""""' """"'"'""'-""'' ~ -"'"""' ,,,,.,_ 
11<1,cmr< ·-

'"""' """"''""' -Sl'AAOJN~ -

SWE""-ml< -
Oll<ER [SP.Cl"!-

DEPT>! OF liTAW / 
WAtERC<V!l.51 ~l!&"'t<~"'5\JRED 85/2014 

lO'rAL owrn OF IIORJNn 140 (f<tl) 
TOI AL OEl'Tll OF COJ,IP= WEU. 127 

---------, EBTI""'-T£0 V<E<O • 50<: iaPMI & T£Sr T'r1'E Air ()eyeloped 

TUT w,m,..a_...,_ i>"-l tOfN- OMWOOWN.!M._ ("-! 

(foci) n<>JI>< / ,.,-,, w,/1~ Ion 

OEPTH CASING IS) 

FROMSIJRFAC~ ~- r:i=,_,,;,,,;,,.r---~'f"'=t--:-T-:=::=-
" ----j OIA. ~ J: ,..,,""""-, - - =w• 

• • • -,1111 
" • 

-· 
eve 

"'' -

=•• ••= ,_, ·--

' SDR21 

' SOR21 

lFNN ,_, 
~-

-
".032 -~--I-+---+--+-------_--"'~-- -+--f---1---+------I -

CA 95473 
"1"A,E ZIP 
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ORIGINAL 
File with DWR 
P"ll, J or I 
Owner', W<!I ~·o. _WELL #2 

san o, CAURJ~NIA 

WELL COMPLETION REPORT 

"1<>-e0209535 
Dm Worlc Be~o 3/41?014 Ernkd:}/12/2Q1_4_ 

Lo, .. ] Permit Ag<ncy Mendocirui.Ccurnty Erwiromneru,,J ___ _ 
Permit No WWAf'_~/i:(,l fennu l)aie 31412014 

-J -_3.__ , ""~• ... , ------ _,_ 

GEOLOGIC LOG 

ORIENTA DON 1;.1 ..L veR,«;AL _ 0<ca,,0NT1,1. _ ANGLe -- '""c~,, 

Ol<LI.LtNG 4oSf<oc-,___ . ---;,-.,;;;-FROii'-J- MITf<OC, Mud Bolacy . FLUID llM!on1\L 
.. -----O<!Bf~"'--- DESCRlrT!ON 

,c ~ "· I O.,,cn/,c '""""ol, g"'1", ,;c,, m/o,, ,'< 

, ______ ------

B I d WU-L LOCATIO. ______ 0 ____ 3 rown ~clsy,,e san __ Addr<:s. 700 Ford Road 
~-- 3 - 7 · Brown sit ravel City _\Jkia_!)_ CA 

-~- iS'MUJti..colored ,and and gravel C-0untyMaodocino --·· 
-- _-2~~----··-2fT~[IJ'-I" diameter r~, sand arKI -Q,•

0
·;,

0
··,-;~c .. ___ , J\PN Buui< il_Q___ Pago 200 __ P,n:<i 1.4..__ 

28 54: Reddish brownciayaa sand end gravel _________ To"mhip ___ !tango ____ Se<uo" ________ _ 
__ ___ 54 _____ 58 · C~e sand and graV<>I, loose volcan,c L,,,tudc -~'cc -"- ______ , -----·-·--
-- 58' ___ 7_3 T~htersandandg,avel OEG ~,N sec, , _____ "_o "'~ sec 

73, 81; Loose sand and n;avel . __ LO_C~l!,~~,·"sKb"TCH AL71VTTY <£ I 
~C•~~C'------------ "~" _.£_ SCWWELL --sr- ,_ ~~~-=-tfii~~,iici_l~:",'.!,>!.!'~ saM ar;d g)~_~e_l_,_!Jrownish Moo,,,c,.i'°""'°''" 

-, e(' 103 Clayeesand and gravel ··-·--------0 .. ""-
103 - ----121 Becomes more clayeee --· o~ 1'P""rf 

~T .... _ 1 · 3a" -a,;;wn -CfB)' :-iiiiOOffleS -g;;,y1;.1, -- ----- --- ---
DESTROY (0""'""' ,__,,,,s. - 144 : Greenls"""'''"'-"'"''''''-------- __ ______ ~ey,;';;'e';:'r/,'t,'. 

144: · --:153;-Grttenish gray clay, safldy 
fUNNW us~s ( ~ ) 

___ 1St__· 170 : f~addish brown sand a~ ~~~~----------------! '""'" suoecY 
\70· 173 Largerdiamete,rociss ____ ffi \:i ✓ =~::---· ';!~,,.. 
173 ·--11rc1ayaasand - ;:: iJJ 

' -- ~ONllOSI"~ ,_ 
177 · 185 Sand and ~rn:c•c•c'°c'c"c==· 0m000,,1 _______ n:sr '"LL _ 
185 1si'sanify gravelly day 1sco,c PSOTEc-noi._ 

... 197 · -----202 llgh! clayea sand0,0,0o,i,"c~~l __ ·_··_·_·_-_·_··_--_·_-·_··_-_
1 

"EA'"°"=-
-202-:- 20T Blue green clay fHi«-> ""'" -

207 - ,._213: Biua multi sand an(f~,iiVel INJfC!I<>'< -1-~"''--~~~~~,eC,e,~C,~~~ "'---- - ----------------- V/\l'C,, E>CTR<,C'ICN --• 

213 220:srueciay ____________ ""'"""""---~-.. _____ _____,_ _____________ _ 

--------····-"-'------- -- ------------------- -
---r--•-•--------· 

------- SC>IJ!O -- l<EMEOl.r,ON _ 
,f/w,~" ,~ ""'"'" """m o{Wotfr- ,..,, "-'""'' 
f=, '°'"• e,, "-' "'""' , =, u~ _,,,,_, """ :, ot"CA (SPEC<FYI -
•M~,_.,,., ew& n, AC<'U1U • O C<l~l'LHE. 

WAHR. LEVEL& ¥1EU}Of"('t)1,<N,Hf.D WE Lt 

o,e," TO""" WAT<AM°A- IFt)OElOW SURFACE 

1------ ----~----·--------------I :!';: ~v::•_'Z'i _______ ,,.,,"""MEASURED 3/12!?_q~4_ _______ _ 
---·-·--· - . , __ -----------
lOTAL OErmot BORING 220 _ (fod) 

TOTAL nrcnH Of COMl'LE'IR> WELL.220 

OE?TH 
FROM SUR¥ACO 

" "' " 
------ ~--- }ifl 
----+1': 

ESTIMATEO l'l<LO • ,l!9_ _____ ruP~J • !EST TWE._~_l!-~~1/E!i!fl.JL 

lf<<O 
r,sr LeNon<_~--- L"'>l "'1""- """"'""""i@ ___ !Fl) 

Mav,w, !e, -ren, Md_ 

CAll!ro<G (SJ 

j 1i6x1/4 Gra_,'<lJ. 



OWNER'S WELL No. 8'105 

OEl!e Wo<'J. Begerr 5112114 Ended 5114114 

Local Permtt AganC')' MENDOCINO 

STATE Of CALIFORNIA 

WELL COMPLETION REPORT 
'

0
· e0206623 

DWR USE ONU -· 00 NOT FILL IN 

I 1 !:ii/JI I liJh,J.Jll'll I l I 
STATE WELL NO. STATION NO. 

11191/Jb lwb I INI Ii I~ 13!111 h'l'.11 bl 

Pt No. WW223\B Permit Dale 02-05-2014 
c------ GEOLOGIC LOG ------
IORlENfATJON Verli<.al 0-ofAr,glO _ 

I Ol::PTli FROM OE::P11HO FIRST \'VATER _(fl_) $El.OW SURFJIC;E 
I SUfU'ACe 
I Ft. Ft. DESCRIPTION 

LATITUDE LONGITUDE 

----------AddreH 225IAIMAGEBOAQ 

--===--- -----City O 10 bmwnday --- ----- -------- ____ .......... , ... ---==~----- .. ~· 
fO 40 Q_~_vel:1 and ,:;emer,led grallffll 

County MENDOCINO 
P~,;:el 070 • 

-c~~ __ 
0
oo~ ________ .,____ gravels and sand __ _ 

90 ___ ----~~- ···-······., _____ brown clay ___ _ 

-----~TOWIJ~hip __ Range __ Sedion ____ ,._,,. 

Lalilu<le - - - NQlmt LongmJde - - - =~ 
--- ---"~"'-'-""O"-''e~e_lOCATIONSKETCH Deg-. Min. Soo. 97 180 _ cemented gravels 

\ 
,--------

recommended pump settmg _of_ 100' ' ' ' ' ' 
_____ ~_2_0(J_'?_ 9i:!f.n ... ' 

,----- ~cit 
,----------- ------

----------· --- -------- --- ------- - _____ . ____ _. ... ., 

.... ------- ------- -----

,,~•"o \ 
' \ 
' ' ' ' ..... 

Cc=-·s-0-a··c··c··==··c· ,~c··c·e•~' ~---~ ________ , 
,..,,,_ 1so-0b0•61-t' ,,,,,., 

>LG (~I'"""",<£& 
""", ~Wj'l ~.'!'"~-_r:o: 

------------·--···--···----,•~-,-ITT---,-,-Wc~~,-,="-,~-,-,-,0-,-,,-,-,,--,,-.=~~;=,o=,=Wc,=~~S-1 
--------- ---··- -- -- ----------------·-
--- _______ ,.,. ............ _________________________ ORILUNG METliOO ROTARY MUD FLUID 

,-------- ---·· --------- -- ~A7E~=TIC ..25..._ \FL)II. OATEMEASUfl.EO 

r· ------------ ----· ---- .......... .,,,., -····-··- ESTIMATED YIELD• ., (G.P_MJ ,\ TEST TYPE ___ ,.,_ __ 

~OTAL DEPTH OF BORING 1&0 (Fe&!) Tl<STI.ENGTR ...2... IHm,) TOTAI.DRAWDOYYN ___ _ ,~, 
!rOTAL DEPTH OF COMf>l.filEDWELL.J2.0.. (FoeQ "Ma1 ool l:>e n,pra!IMI- of a wvir~ kmQ-IBml ~.,l,j. 

DEPTH BORE· 
FROM SURFACI:< HOLE 

fl, To n DIA, 

, __ 
Attoch ... ots 

...Cla... G&olnglc Log 

'"' 81an\
Prrl'i 

...DP • Well Construction Di'3\lram 
Gaophy$ical Logs 

...DD... Soil Wal~ Chemk:a! Analyses ~-

CASING 
Material I Grade. Dia. "•' F480 PVC -1L 2Qll 

,,,,a eve· -1L 2M 

Slot 6W! 

Ol2 

"'"" FROM SURFACE 
F~ To Ft. 

-"'--"

ANNULAR MATERIAL 
FdletPacl< 

Soal Ma!saal (Type I S,u,) 

REN"JDNITE 

_,,,_ -"A- ---- 8 X 16 

-- -- ----- -~'"'"'"'~ ----------
-------- ----

CERTIFICATION STATEMENT 

1, th• "r.da<s;;';,"';• •,;•;.•~•=•=' •
0

·;•="~""J'~-l,lpjpla!<>and ac,:i,ratQ lo lhebest ol lll'j kn<>M"°ll'I and _
NAME,;:: 

(PERSON. FIRM.~ CORPORATION} 

~99226 



OWNER'S WELL No. 8162 

Data Worl: Began 1113114 Ended 1/16114 

Local P,mn~ Agency MENDOCINO 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 

"' e0196458 

DWI\.Y.SE ON\JA·; =T FIU lN -
l'fu'!llllLIIJltlQ I I I I 
STATE WEiiNo ST1J:10~. 

I ;1 ~ a[ I Q Ill I I 11.'A31<lo/i:1l b-J 

ORIENTATION Yerticol 

DEPTK FllOM DEP'TH TO FIRST WATER __ (fl) BELOW SURFACE 
SURFACE 

Ft. Ft DESCRIPTION 

LATITUDE LONGITUDE 

1111111111111 

" •. . 
---------------- -- Address 5IOQ QI O RI\/FR ROAD 

" " ---------
40 55 

brown clay wm, ceme<'iGi gravels City 
---------- ·------------------- Nm&xit, 

Coun1y MENDOCINO 

,Dffll=--- Psrcal _______ b,=~s•cd,,,,, m 
--·55--- """13-,- t>rown ciay and cemented i;,&Vels Town~hip --Rar,ge ____ Sl,clion __ ,,._ ,,. 

-----·--------------- 0 
130 150 brown ciay Lalitude - - _ NORIB long~ude _ _ -~ 

-------------·-;;,;;;;ji;,if8d-sandslor,e Dejl. M,n, Se<;, LOCATION SKETCK ~n. Seo 150 200 ------
"" _ •'-'" •~---,=~•c"c'c'c'c"c'cand>!cto_n_~_."_nd shale 
210 .. ·--~J _____________ c-"c•c"~and _day___ _ __________ _ 

----------

---------

-----------------

-----

-------- --- --

,._ - --- -- - -- -- --------- _______________ ,,.,,_, ___ _ 

/ ~-1 ,.., ' 
o'• h' '/' ,:/ -~ ~ ,,---

~·l ,P (f I 
,, ' ~ ' ! ' 
-✓ )' ,J ' ' . . , ~ ,-

~••.i •' L ' 

\~1-" ,,-" , , I 
- - ,__ ,,,., 

--------· recommended pump "':"_l!_'g_of}OD' --=---------------:c-----c--------------------------ACTIYlTY NEWWEU PlANNEO USE(S) lmgat100 Wot., 
---------------

DRILLING METKOO ROTARY MUO FLUID 

______ ----.s•------~~~~~:;rrc ..sa_ 1Ft)& DATE MEASURED Ian 16 2014 

,._ --- -------- ESTIMI\TEO YIELD• ..;mJG P.M,) & TEST TYPE ---""----

TOTAL DEPTH OF BORltlG 225 [feel) TESTLENGTK ,4.. (Hrs) TOTAlOFIAWIXJWN ----~> 
TOTAL OEPIB OF COMPlETEO WELL..22ll.. (feet) "M•I not oe ~re..,nlotive of• ,.,.I"• long-,orm ylelr:I 

DEPTK BORE· 
FflOM SURFACE KOLE 

Fl To Fl- DIA. 

-"---"'-
TYPE 

Alwk 

CASING 
Material I Grade ,. 

-'-
Gauee Slot sile 
]llQ 

"'~ FROM SURFACE 
Fl. To Fl 

-<L ---'L 

ANNULAR MATERIAL 
filter Paci< 

Seal t.la1onal llypo I Sl>t<1) 

BtJ:nroinr 
-"'--""- rm, -'- 700 OJ? ---'L -""- ----
------------------------------ ------>------------------======i7===aaa= --aaa;---1- -

.\ttach:oem-• 
,-Oil.... Geologic log 

CE TIONSTATEMENT 
I, tile undersigOM. certify lhal !hi$ !liJKI~ is p.ie!e and oocura(e to tile be•I of my knov.todll" anO bet,ef, 

,..no.... Well C011SlrllCllon Diagram 

Seophysical Logs 
...oo... SoO Waler Chemical Analyses 

...oo...Otner 

NAME 
{PERSON, FlRM, OR CORPO 

399226 



ORIGINAL 
File w~h DWR 
r,.., 1 ort 

~fATI' '"' t'\IJl<:I'-'<" 
\\'ELL COMPLETION REPORT 

o-. .. ,., w,111<0 .. ~woeaceca•,>L ____ _ No. eQ18J57J 
1)-,ru: Wo,k Iles•• 7112/2013 i:,,a,,;7J1S/201 J 

• 

1.,,..:1 r,m,,, A~<'•r Mcndocin_o Co-unly_Erwironmenlal~~~7 -------
Pm"" No WWll2Q1 Pmmt um mer201~ 

GEOLOGIC LOG 

_L_ •.~ar,i;a,_ """''O"'L - ...,,_. 
OO!Lli'<G 

1-.~~~,c . ...,moo Mud Rotary "-"" Bertlor>Lte .... ," """ 
W LOWNE!t 

-~•- •, Ut.Sl'Rll'11<11S A- , , 

'"- co " r,,,,•~b,• ,...i,,-.,!, "''"' ,,,,_ '""°'- "' f'C'~--~~~~~- C~--'~~--~----j • WELL LOt'A'fl 
0 17 Brown claywl!h "°""' rock A,J,1,.,,5 lJOD Road B 

17 _ U $11o~ygreenola~ c,,;,""'"""odVa~eyQA 
26: 29: Blu~ !!"'en _s~r:i_00 ____________ ___, cw,,ry 
29' 45 Sliff~r,wclav •.:..::L Ar!\ ljoo~ 16J" ___ l'ogc ,2'e0L_ 
45· 57 !,fott,-uiiored r9vel Towrid,ip ___ R,nge 
~7- 00 ll'ery.cilr rHnand fil c L11i1udo • ' 

9()1 100iBlued~_ __ __ UEGU::;,'rt<l~•'.t,,!'!'~C!lll====i•,.G~.;:;-ITY rj _ 
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1----
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"" __,_ -
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°"''""' ""'"-
''""""" -v- ""''"'"'' -..... ,.~-..... ~.,.,, -

f---------------
"'AT~R u:vu.11 ~I~! Q ()>'<.UM"'-h7£1)\\'fl ,. 

oi:•·" ·o "'"" wa·•• .i'Ju.\_ ~• l •• "" '"""""' ----------
TOHtm;;,n,oruo,u,,·<, 1n tr..•l 
ru fAL DHTH Hf" W~tl.Frrr-o Wl'U. 1!,(l 

DEPTH •= i1F-•~oi,su~•s.ce -.. ,._, ___ ~ .... ,. .. ..,_, ~-, ,.,. 
" • " if ~-
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+J: ., ~c 
4lj' . '"&I ' --, ~, ~- " 
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''' ' ' ' ,.,urn"'"·"~ I •. I 
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=rn -'-'l>Q.UR MU ... ~\l. -- -~Rl)M i;\li'<l''-CE • 11PI< --Sll>t SZ< - " -., .. v 
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' 
OWNlcR'S waL No. 8060 

Date Work Began 10/1113 Endll'd 1011113 

L<>e.;,I Perm1! Agency MENDOClr,10 

STATE OF CALIFORNIA 

WELL COMPLETtON REPORT 

'' E0182651 

., • .,_ WW2'l1~3 Perm~ Qate W-19-201J 
GEOLOOIC LOG --------

ORIENTATION Vo"'co• 

DEPTH FROM OEPnlTO FIRST WATER _(It) BELOW5URFAl::lc 
SURFACE 

Fl Fl DESCRIPTION 

0 , 0 
--------------Addi~~~ 2&00WF8BRANCHRQAO 

' -..,S'---~;:<.---~--~~"'''''=""~"'''-c-~~---1- •~ .,, City REQWOODVAI I FY County MENDOCINO , _,~~- _,,~• ___ ,,,,,~~•,tlD1Wllh weatnered.~andstone 
r- Aon EIDolt Page Parcel .50 IJ{) ~ll,@Ql11Y, !Mlt ~m.l ~arKMQnt or 

1Jll 110 greens!O)llt!c Townshi;l ___ Range ____ Se<:l1on ____ "' _ "' ------~-e=~~------- , 
__ ,0,00,_ __ 0,0ooc,__ g;eenstone-..,!hday Latitude - - - NORTH LQnll'\ZJde - - _ ~s, 

C Dejl. Mo,_ Sec_ MIO, Geo, 
- LOCATIONS><ETCH 

------------------· 

-.--. -- - ___ c'~='cmcm='c"'=~="c"•uPe,=c·,·,~,,_,,.,o,· 

.O.CTl\/llY l<EWWEll PLJIMEO l.ffiE{Sj Dome,llcW•IOr -------------_________________________ llRILll~l.'EH10DROTAFIYAIR FlUIO 

OEPTtt OF STATIC .fil.'.I..._ (~t) l o,,.re MEA.SVR~O Ori l ,01] 
WAnRLE\'EL 

--·--- ESTIMAno r1uo· ---5....(GP.MI& TESTTY~ ---M~---

ror111. OEP'lHOF OORING 200 (Feet) USfltNGTH _L_(liCS.J TOTALOAA.WDOWN (FT) 

TOTAi. OEPTrt O~COMPlHrnwELl..2lJO.. {FH11 •u,, n<>t bo '6P"'""tolrYe <>I• ,we,<'s 1o~-1orm ,;till 

Of;JITH BORE· CASING 
FROU SUl'IFAC~ KOU. 

Ft To F! OPA TYPE hll-te<ioi</Orll<le 

OEPTH ANNULAR MATERIAL 
Fl'IOMSUflfACE FdlorPacl< 

"' "= Slot S121l A " " Seal Malen•I (Type I S'-'o) 

f;!IJ(l PY£ ~ ,m -'- -"- &,,,r,,.,~, 
r,ru ~ ''"I lll2 -"-~ I'~, (ica,·,1 ~ 

-----------------------·-------------·------

~ftoc""-U 
.....CW... Go<ll<>gi< L"l,l 

C 
I, 1he u'idtrll91'4, i:tMy th&I '""''•PM" 

TlflCAT!ONSTATEMENT 
ple!e arid ,cow,i. to l•t "'"" or my •-<19• o'id 1>e1el 

---'Ja. Wei C<lns:tmctlOO D"'1Jram 

--GeoohySM:al Lo,r, 
' (F'EllSON, Fl~, 01'1 COl'\~0 

-DO-- Soll W&!e!C~mrcal Anal1ses 
.....w,_Olher 

399226 



I ORIGINAL 
Fll•wtth DWR 
rniieL,,r..i_ 

STATE ne CM,lrolLN!h 

WELL COMPLETION REPORT 
J<<fu '" '"""'"'"'" l'•"l'''I" 

101,,,;;,;?22640 

:' - I 
11..l I l I 

"'"''"""' 
o,.,...,,., Wull Nu,~~cc-==~---
1),~u w,,,-k llc19>n 1 0 /1 B / 200 0 . f.t,.U)(t 

• 
!.11t.,l l'"""11,1g., ... ,.Mendocino Count Environmental 

)'enultN<>, - 1011812000 Permit Daw 11771 
Health ' ' l ' ' ' . . ' ' . 

• 

• 
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,,1i•N 11,i] p,,gi., l l'IL"-1'1 _lc4c_ _____ _ 
T'"'"~'il' 11"''\I'' S<.-<11<>" 

ilili!i .,, = 
L<ICHWX .IUTCJI 

• ,. 

l~,i,g,tu,I,., 
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' 

- ""'"''" ,.,.,~ ... __ ,,,,_ 
"""" "'°'"""' ,.,.,., 

PI.Ali,~~D II~~~ 1,:.1 

"'"""""'' L---~ 
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l 

' . -
-"""""-""""'" ! _,,,_,_ 
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' 
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' 
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' 
' 

..,.,.,,m_ 
""""""" -.EetO< -

""'' """"'" --"'"""'........... -
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"""'"'""""" -
' 
' 

WAl'~IL 1.1:l'EL It flf-1.1) OF CO>IPLET!rn \l'f,J.1. 

0!'"' 10 ""'"' w,ro, J!RY... !A I .. ,ow oaa,,c, ---.--------------~~-----! OUT" 0, sr~no 
' 
' 

'""" llMI. DRY <FIH "'-'" ~a,,""""" _,,.o,o~•L _____ , ••""''"° ,,.,_0 . DRY 1a,~J • , .. ,. ,,.,,L_,o,oe,neee_ _____ I 
TOTM. OKVl'II Of UlllllUG. llQ (>'~;\ 

'IO'l"AL DEn'II Of <:OMPIXT>~> l\'f.lJ, 

ll!ST LONIJlK ilk>Ae><~., "'T>!, llnAWDCW!l...-11'<) 

• M•· "" h ff <J<NM/iw • =I/) lo,,~""" .,;,id, 

~= =• FR(:a,I $11RfA05 ~ iNim "' • • -· • .. ... 
' 
' 
' 
' 

AT'rACIIIIH~S l~l --~ ____ .,,..,.., 
--------

,..,.,..._, -
GMING (SJ 

SLOT SIZE ·- • • 
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' 

" 

CKKflflCATION iTATli~~:,.-y 

(.2,. .. ,. 

...... '""'" ,,u_ 
!>:I 1.:.1 ") 

Noe 

, ...... ·-None 

I. N """"'<IIJ!Gd. cer'IIJ lhal. IJliO ,flPOII ;, G0mpllle or>e1 "°""""" lo U,,, t>esl o/ my lo>owiedgo oPll bollol', 

......., R I 9 ORlLLING 
FUSbi ,..., a CW&l1ili!li, ,l'IPb .. "'"'"' ... '7 . Driv Ukiah CA. 95482 

· J - 11/07/2000 482117 ~~~ ~ i,~ '"" ., 

• .,...,. ,.,,,,,,-iow.. ""°""""°" !< ,t ...... ,.. -· WEI "'""" "' or Ll'1<..... <4l l -..1r, 

""'" ,,.. i,,:,·, ,,_., IP l.llDIT~M. SP-'iCf III NEEDEO, USE NE~T CON!lfCUl'l~ELV N11M9E~EO FCf'l,l 



ORIGINAL 
File with DWI 

'"""-"'OF~ 
.,_~..,.....ev 

01:PARTIIIE:NT 01' WATER RESCHJ"'Cgi 

WATER WELL DRll.LERS REPORT~-. 

Do not ftll In 

No. 378261 
5'al<WenNo/ °""" Woll r.o- 1bN1ZUL9M 

(12) WELL LOG: Tob.l doj,ll,. 400 ~ Comj>leled'-p:b_Q__/c 

\2) LOCATION OF WELL (S.., lnsl.TUd:ions}c 
°"'"I>' Mendocino 0wrie,·, w.n Numb,,

w.u ,dd"",!ltd~f.,..,tfrom...,,.. 1201 F~rducci 
7"""""'"P .10 North ~ 12 West . 
D~-'""''""111..., n»<1,. ro11roro,._ 1..,,..._.t<. I l m 
on ~aruucc1 Road rignt rn a 

m, , 

Rd, 
0 ,, 

,r 

(SJ 7YPE OP W~ 

Ne,.. Wei~ Dmp,runi □ 

' r, '" \.
__."'"''~1.11~·1 

I''"~ 

{9) WELL SEAL: 

D 
0 
0 

:::=~~= •: .. 0~ 0
1~•b•R•1~--: ---(10) WATER LEVELS: 

n.,,i,o11mtwo1«u-. 

.............. ,_ 

.... , . 

& ravel 



ORIGINAL 
file with DWR 

•TA.UD• CA.L,l'DRN,A. 

TIU! Jlill!SOURca;s AGEHCT 

DEPARTMENT OF WATER Rl!SOURCE5 

WATER WELL DIID I ERS REPORT 

Do not fiU in 

No. 210920 

(Li) WELL LOO, T., .. ,i,,g,1, 4201t. ,,..,..._,--...__.~-~• 
- ft. "' II. 1.,..-. ID,,- be ..Joo; - duo, mobotoll 

n;,,..« !,,m, ., .... """",.n,,,..i,, ,-,.,, •--·-
757 Gold OJ.lch Road ed bro.m and 

- arnl - (3) Tn& 011 WORK, h etJ::e,;llrn of stiff 
s-... Woll Jil ,,_,,_ 0 

- □ -HM>OObl Woll 

"""""'°" □ I°""""" .I .,_.,,,...,~..,. 
.'I\J p~- .. 1 .... 

!:3 (4) FROPOIIED 
aOO stiff 

~ 

c•J EQVU'Ml!l<T, 

- □ 
- □ 
- □ 
"'"" D 

wu 111<11oo JUJwy w.i1 o""1c!o!I r,. O No D U yn, lo:-:"''::==:•:· 
w.,._,......, • ..i,.,._ v .. o '1o □"""' 

--- ., ...... • Com...... %22 JI.as:: 
(10) WATEll LEVELS, WELL DRILLER"$ STATEMENT, 

D ..... ol - -• H ......,,__ - -rr ,_ ..,_ •- .,. -•• •J'-flIP- o,..,· ro .... - o/ -,_ - '""" """' ........ .,. . J/P.--~ 
(ll) WELL T.F.STS, SICN"I' ("..flrald Tbprq;lRQ'J :6YL Dao Sinclair 
w .. wo11""' nw!,, y,. o s-, a !I ..., '>7 • ....,,. __ ==---< iw,11 ii.5ia.i 

::.,.i.,i.: ... ," ... ~"': .;"---• - 0 
....... ::,.~~□--~ '"'"''-'"'"'""lfo,_,,!','11!:;!;"!.!~0;J!!li;;~l"liJtl:!!i:a!a""'F..~tiilll!ilili'if-----

.... , ,_ -~- , 00,. .,..,, ...___ ~ PO Box 176 ,- 6l.00 Sabastoi;8l llaaEii 
-.... ....,,... ....,., ,.:; t<, 0 11 ...,,.. _,,, ______ 4 ""'"- Sebastopol, Galifprnia Z<p 95477 
w.,.-i.s...a.!' r .. g N•G 11.....,"""",_,,'"-"E"" L-..J<o o111.~ .. ¥arch 22,1988 
0w1110e ,u,. ,.,., IF ADCUTIOHAL SPACIS. till HIS.=IS.D, USl!i NIUCT CONlll&:CUTIYl:LV NUIIIIU:Rll.0 .-ORM 



OWNER"SWELLNo 9017 

Date Work Began 4/W/15 Ended 4123/15 

Local Perm,lAgency MENDOCINO 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 

" e0255737 

OWR USE ONLY -- 00 NOT Fil.(_ !N 

1,1,1,-il 1 l1..ldZ.J"'>I I I I 
STATE WELL NO. STATION NO 

ljjqj \ bis bl Ql I; !1..f I· I 1.b~~ 
LATITUDE LONGITUDE 

j tlielVl\il''-IOI 1Hlol I I I I I ,, No WW22"J5 Perm~ Dale 08-12-2014 

GEOLOGIC LOG --------= APNITRS/0111ER 

ELL OWNER 
OR>ENTATION Ve~•ca< 

OEPTI-! FROM DEPTH TO FIRST WATER -lft,) BELOWSURfACE 
SURFACE 

F1. fl DESCRIPTION 

· Address 2240 GREEN ACRE DRIVE 
o ' --~ ________ _t_~pso,I --- City REDWOOD VAi i FY County MENPQCINO 
2 22 brown ciay with b•g cemen1ed gravels 

22 
····-40 · · · ·----- --------------- t,-;;;;;;:;;-ci~)' -- ------ · l'<l~ aook Page Pmml 

40 220 blue clay with cemented gravel Tow'!,l'h1p ---- Range ____ Sod.Ion __ 1l4_114 
------- -------- --------- ----- ...... -- . ---------------Latitude NORTH long,tuda - - - WEST 

---------- Deg Min, Sec LOCATlONSKETCn Dag Mia Sec, 

r· 
!-- --
~------ -------

-----------------

---------

r-----

TAL DEPTH OF BORING 220 (Feel) 

TAL DEPTH OF COMPLETED WELL ...220.. ]feet) 

FROM~~ACE ~gt CASING 

ACTIVITY NEW WELL 

"'. -_.. 
PLANNED USE(S) DOMESTIC WATER 

DR Ill ING METHOD ROTARY MUD FlUIO 
Dt,PTH OF STATIC 
WATERllcVEL ....25...._ m.1& DATE MEASURED Apr23 2015 

ESTIMATED YIELD• ..1.'i.JG PM I & TESTT'IPE -;--::=;',;:'.::-;;;~ 
TEST LENGTI--1, ...2.. IHrs I TOTAL DRAWIJOWN IFT ) 

•M.,y oot be n,~oealaOV<t of a well'• long-jemi yield 

~~" 
FROM SURFACE 

ANNULAR MATERIAL 
Filer Paci< 

ft To Fl DIA TYPE Ma1erial I Grade Dia Googe Slol s"e " " " s .. 1 Material (Type I Sr>e) 

__u_---21L. IQ</8 BloNK -'-- 'll!I ~ -"'- BEliIQNIIF 
-2fL_J,(L 8114 RIANK -'-- 'lXI -"'- -=- ' 

C _,_ ' ' S<\NP 

---------------
---------------

Afl<l<h....,,ls 
-<lCI.... Goologl< Log 

...1)1.1 _ Well Construction Diagram 

-' Geophysical Logs 

--=-- Soil Water Chem,cal Analyses 

..JlCL. Other 

Ct::RTIFICATION STATEMEWf 
I th!! un<lafll'9""~· C<ln,ify !ha! this "'l>On Is complete and aocurate 10 the best cJ rny ,riovo..ill" and belief. 

NAME 
I PERSON, FIRM, OR MTION) (TVPEOOR PRINTED) ---~s.,,,.,,,,10,.,,., ____ .c;. """-

'QOOd Dale Theiss O <f2 't'15 399226 

' 



ORIGINAL SfAr> OF t"AHFOR.'IA ,--\l"'~--~(;E_CINCY "• PQ NQT >IL< ,N 

REPORT I_L7!1l_U_;&~ S' 1 J. File with DWR WELL COMPLETION 
Fogel of I <ef,r "' '"""''""' P,...,.,,, STAT£ wi;u_ OOJ STAttoN NO 

Owner'• Well No. DRYHOLElt1 _ Na.eQ236817 l-)1'fl{:C;i~;}!.f4:f;t{f Ti""!""t,-.~ 
Ir.Ile Wmk Began _tQ/il/il:0.14 , . ____ , Endcd11!i6/)_QJ1 ______ ,__ - '-"""""' ____ C'?"~"c,)E ______ ----, 

LI><:,\ Pi:rmlt Ai<ncy .Mand.odno.Counl)<.E.ouimpmental _____ . ., _ _____ , __ j_ __ L_ _i ' I J_ J , 
Permit No __ VY:.,'1'22480 Permit Date 8/1212014 ---- APNITRSl()T>,OR 

GEOLOGIC LOG WEI.LOWN ER 

ORfEN"TAllONl-'-1 _,LvE"1,C..,, - """"""'"'- -- N«ll.E -l""'°'"'~Nomc ---,--,-----------------·· 
1----0,,w -,;.;,; --

1
~~•f~ig AJB --------- A.1J0> l'll,!,._______ _ -- -------- -

___ l>ESCRll'TION __________ _ 

R. ~ " __ .,,,.,, •• /?'.!£''"' •~,/. 8.'.•t';~!:.f.~lor. e!c cm- WELLLOCATIO STAfe e,e 
, _ DRY HOLE_______ ----jAddre.5, 27:l!l R d E -----·- _______________ , __ 

f---c"'~-- 35. Brown ciay w;tli grav~ ,, __ .,.--------------, c,,y _R_~~ Val~Gt'I-..• _____ _ _____________ _ 
-----~~;_ 60 Tan clay .... ,. •. ____ __,a,"n,yMMdocino ___ _ _____ _ 
_ 60' 65: Blue ciaywilh gr~_!aj__ --·"-----· .. - APN s"ok jfil__p,g,240 Pared Ao,_" ____ _ 

___ 85: 12~ :.S~!fJlraV clay __ ___ Township ___ RAllgo _______ Section ____ _ 

125 ----- 145' Brown stiff cl~y _ -- -- ---------- --------, L,lilllde -· '-----'----~- ----
--- 145. ___ 200:Grayclay/Shale_____ --- 0••LO~Tm...:''iKl'Tnt "'~AC~~YITV ~cl _ 

--- -
D lmle backfilled and abandono-d 
par Mendocino County requirement0s __ __, 
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