






roughness.   It is unclear to me how a viable vineyard can be sustained throughout a 4-month summer 
growing season under a state of water deficit, year-in and year-out.  Vineyard water budgets I have 
reviewed and developed in the past have always have always assumed that water application over the 
growing season would satisfy the existing water demand based on estimated or calculated vineyard 
evapotranspiration rates.  If, over time, it is determined that similar project water demands exist, the 
project will need to increase groundwater pumping by as much as a factor of 425-percent.  As discussed 
below, satisfying this demand through increased groundwater extraction may not be feasible, let alone the 
potential environmental impacts associated with groundwater pumping.  
 
Inaccurate Description of Groundwater-Surface Water Interaction 
Erickson characterizes site surface water-groundwater conditions as, “two independent and unrelated 
sources of water” and that, “there is no scientifically valid way to directly correlate well water levels or 
yields in any area with local rainfall patterns or with surface runoff patterns.”  It is my experience and 
professional understanding that nothing could be further from the truth, and that surface water and 
groundwater resources are closely interrelated in the Gualala River watershed.  The following narrative 
describes the geologic setting, history, and conditions within the project vicinity and the dominant 
processes controlling groundwater recharge and discharge to and from local aquifer system. 
 
The project site is underlain by the Ohlson Ranch Formation, which, in turn, lies above Franciscan 
Complex bedrock.  The main water bearing formation in the area is the Ohlson Ranch Formation (DWR, 
2003; see footnote 4).  This Formation consists of sandstone, siltstone, and conglomerate.  The underlying 
Franciscan Complex consists of complexly folded and faulted metasedimentary (cemented), volcanic, and 
intrusive igneous rocks.  The Franciscan Complex is considered non-water bearing relative to the Ohlson 
Ranch Formation, although it can yield enough water to wells for domestic uses (DWR, 2003).  
Evaluation of local geologic maps and reports along with regional geologic cross-sections indicate that 
the contact between the Ohlson Ranch and Franciscan Complex is essentially a horizontal to slightly 
eastward dipping plane, resulting in the thickest portions of the Ohlson Ranch Formation being located 
beneath the higher elevations of area ridges5, 6, 7, 8 .  The lateral extent and thickness of the Ohlson Ranch 
Formation deposits are the primary control over groundwater storage capacity within these aquifers.  
Thus, in essence, the “Annapolis Ohlson Ranch Formation Highlands Groundwater Basin” described and 
named by DWR (2003), is actually an assemblage of independent and disconnected aquifers occupying 
the ridge tops, the extent to which can be determined from outcrop and geologic maps. 
 
The sequence of geologic events that lead to this configuration is as follows.  After emplacement, the 
Franciscan Complex, it was eroded to a relatively flat plain along the coast.  About five million years ago, 
this surface was covered by silts, sands, and gravels of the Ohlson Ranch Formation in what was likely a 
broad shallow marine embayment covering most of Sonoma County (Blake et al., 1971; Rice and Strand, 

                                                 
5 Blake, M.C., Jr., Smith, J.T., Wentworth, C.M., and Wright, R.H., 1971, Preliminary Geologic Map of 

Western Sonoma County and Northernmost Marin County, California.  U.S. Geological Survey and 
U.S. Department of Housing and Urban Development, San Francisco Bay Region Environment and 
Resources Planning Study Map (scale unknown; partial copy). 

 
6 California Department of Water Resources, 1975, Evaluation of groundwater resources: Sonoma County, 

Volume 1.  Geologic and hydrologic data, Bulletin 118(4), prepared in cooperation with Sonoma 
County, 177p. 

 
7 Travis, R.B., 1952, Geology of the Sebastopol quadrangle, California.  California Department of Natural 

Resources, Division of Mines Bulletin 162, 33p. 
 
8 Huffman, M.E., and Armstrong, C.F., 1980, Geology for planning in Sonoma County.  California 

Division of Mines and Geology, Special Report 120, 31p. 

 4 



19719).  Following deposition of approximately 500 feet of deposits, the combined effects of a net fall in 
sea level and uplift of the coastal mountains led to erosion and down cutting into the Ohlson Ranch 
Formation.  Today, the Ohlson Ranch Formation ranges in thickness from about 20 to 160 feet and caps 
area ridge tops (DWR, 2003). 
 
Reported yields from this formation range from 2 to 36 gallons per minute (gpm).  It is reported that some 
wells in this formation go dry in the fall months (DWR, 2003).  This phenomenon is due to dewatering of 
the aquifer by natural outflow at springs and seeps, and human-induced well pumping.  Thus, the water 
table in the Ohlson Ranch Formation aquifers display a seasonal cycle of rise and fall in concert with 
infiltration and recharge during winter rains and declining levels during the summer dry season.  The rate 
of summer decline in water levels and aquifer storage is controlled by the rate of natural and human-
induced withdrawals.  Similarly, the rate and total amount of wet-season recharge is dictated by available 
infiltration of rainfall. 
 
Field observations and geologic mapping indicate that most area springs occur at the Ohlson Ranch-
Franciscan Complex contact, where relatively coarser and higher permeability sands of the basal Ohlson 
Ranch Formation lie on top of relatively impervious Franciscan bedrock.  In fact, once this association 
was understood, the location of seeps, springs, and wetlands become a useful aid in identifying and 
mapping the location of the Ohlson Ranch-Franciscan Complex contact.  Because there is a finite amount 
of storage associated with each Ohlson Ranch Formation aquifer, most spring/seep flow rates fall off 
throughout the dry season, similar to seasonal declines in well water levels. 
 
Typically, in a water supply evaluation, it is assumed that there are no impact to groundwater resources if 
long-term natural groundwater recharge at a site is equal to or greater than the estimated consumptive use 
rate.  Unfortunately, the THP/TCP analyses assume that project groundwater extraction for irrigation is 
the only consumptive use of groundwater beneath the site worth quantifying.  Other potential 
consumptive uses at the site such as seasonal/perennial supplies to seeps, springs, and creeks that 
maintain aquatic and riparian habitats are not addressed.  In addition, the cumulative or off-site effects 
from project groundwater pumping on existing consumptive uses are not addressed.  Potential existing 
adjacent off-site consumptive uses include domestic, agricultural pumping as well as recharge to 
headwater wetlands, creeks and valley-bottom rivers that maintain water supply and beneficial water 
quality to aquatic organisms and riparian vegetation. 
 
No Evaluation of Groundwater Safe Yield and Potential Pumping Impacts 
Based on: 1) my experience in conducting hydrologic investigations at sites and watersheds containing 
Ohlson Ranch and similar formations, 2) the lack of meaningful subsurface and aquifer (pump) test 
information presented in the THP, and 3) the conceptual model of the groundwater conditions presented 
above, it is my opinion that the subsurface conditions and water bearing capacity have not been 
sufficiently characterized at the project site to make any definitive statements as to whether the project 
will or will not adversely impact surrounding wells, seeps, springs, or other consumptive users.   
 
Information that is most commonly used to delineate and quantify aquifer size beneath a site includes 
driller boring-logs for wells.  These logs provide descriptions of the characteristics of materials 
encountered during drilling including rock type and moisture content.  Along with a knowledge of surface 
outcrop locations, descriptions from borings assist in extrapolating individual stratigraphic units between 
sites.  
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