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955 Shasta Street 
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Attention: Mr. Dylan Wade, P.E.  
Utilities/Capital Projects Manager 

Subject: Chorro Valley Groundwater Basin, Romero Well Field Area Hydrogeologic Assessment 
and Well Construction Work Plan 

Dear Mr. Wade: 

In accordance with our proposal to the City of Morro Bay (City) dated March 6, 2012, we 
have completed an assessment of groundwater conditions at and in the vicinity of the Romero Well 
Field area in the Chorro Creek Groundwater Basin of San Luis Obispo County.  The purpose of our 
assessment was to review readily available hydrogeologic information for the area to determine the 
feasibility of constructing as many as four domestic water wells on various parcels planned by the 
City to be disconnected from the existing municipal water distribution system.  We understand that 
due to certain engineering and distribution system constraints associated with the existing municipal 
water distribution system, as well as a trend of groundwater quality impairment in the Romero Well 
Field area, the City intends to cooperatively work with certain property owners to disconnect the 
wells from the municipal water system and develop individual water wells on each of the parcels.  

This letter report describes the general hydrogeologic conditions that occur in the Romero 
Well Field area and, from a hydrogeologic perspective, our opinion as to whether the above 
described program is technically feasible.  The main hydrogeologic issue relative to the success of 
the program is whether an adequate thickness of saturated aquifer materials exists on each parcel.  
The Chorro Creek Groundwater basin is very well defined in the Romero well field area and, while 
known to contain coarse-grained alluvial deposits, these deposits are of limited thickness and often 
only partially saturated.  The ability to construct small-capacity (i.e., on the order of 5 to 10 gallons 
per minute [gpm]) domestic water wells on each parcel will also need to meet minimum well 
construction standards (particularly surface sanitary seal depths) that will be enforced by the County 
of San Luis Obispo Environmental Health Department.  

This report is one of two reports describing the general hydrogeologic conditions in the 
Chorro Creek Groundwater Basin.  A similar hydrogeologic assessment of the Ashurst well field area 
located about 1 mile west of the Romero well field area is also being concurrently prepared by Fugro 
for the City with the objective of constructing as many as six domestic water wells on six parcels of 
land.  Our hydrogeologic assessment of the Ashurst well field area is presented in a separate letter 
report. 
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Romero Well Field Area Physical Setting and Hydrogeologic Features 

As indicated on Plate 1 - Geologic Map, the Romero well field area is located within portions 
of Section 33 of T29S/R11E (SBBM) of the California Department of Water Resources (DWR) 
designated Chorro Hydrologic Subarea.  As described in DWR Bulletin No. 63-6 (1972), in DWR 
Bulletin 118 (2004), in Cleath (1993), and in Cleath-Harris Geologists, Inc. (CHG; 2009), the Chorro 
Creek Basin covers some 3,100 acres.  The City of Morro Bay has historically operated as many as 
three water supply wells in the Romero well field area, one of which is still active, since at least as 
early as the 1950s, with annual groundwater extractions being on the order of from 300 to 500 acre-
feet per year (afy).  Due to elevated nitrate ion concentrations, which have periodically exceeded 
State drinking water standards, the City has reduced groundwater pumpage from the Romero well 
field since about 1998 (CHG 2009, Figure 5).  In the last several years City groundwater production 
from the area has been about 200 afy. 

As described by CHG (2009), the Chorro Creek watershed drains about 45 square miles at 
its confluence with the Morro Bay estuary.  San Luisito Creek is the main tributary to Chorro Creek 
just east of the Romero well field area.  Stream gaging in the area (Chorro Creek at Canet Road) 
documents annual stream flows of about 400 acre-feet in periods of critical drought, to over 20,000 
acre-feet in wet years.  Annual precipitation in the area ranges from about 18 to 22 inches.  
Elevations in the area range from about +100 feet above mean sea level (MSL) at the eastern 
boundary of the area to about +110 feet at the western boundary (refer to Plate 2 - Well Location 
Map, Romero well field area). 

The reports referenced above as well as the geologic maps of the area prepared by Dibblee 
(2006) and Hall et.al., (1979) indicate alluvial sediments of Holocene and late Pleistocene ages 
occur along Chorro Creek, but that the deposits are of fairly limited thickness (CHG 2009).  In the 
Romero well field area the extent of alluvial sediments are well-defined to the north and south by 
exposures of the Franciscan Formation bedrock (refer to Plates 1 and 2).   

Well completion reports available for wells drilled by the City and from private wells in the 
area indicate the maximum thickness of alluvial sediments is on the order of about 60 feet thick, 
thinning rapidly to zero on the margins of the Chorro Creek floodplain.  Cleath (1993) provides a 
series of very useful cross sections depicting the thickness of alluvial sediments in the area as well 
as a contour map of equal elevation of the base of the alluvial sediments for the Chorro Creek area 
from the Morro Bay estuary to east of the Romero well field area.  Plate 2 indicates the contours of 
equal elevation of the base of the alluvial sediments is more or less symmetrically aligned to the 
north and south reaching maximum thickness just north of the present day east-west flow line of 
Chorro Creek.  City Well Nos. 8 and 11A, as shown on Plates 2 and 3, are  located somewhat to the 
south of the inferred maximum alluvial thickness, being within the equal elevation contour depicted 
on Plate 2 as "30 feet" (refer also to Plates 4 - Orientation of Hydrogeologic Cross Sections and 5 - 
Hydrogeologic Cross Sections, Romero well field area).   

Well completion reports for these City wells indicate mixtures of sand and gravel 
predominate from depths of about 20 to 50 feet.  The aquifer system is unconfined and there are no 
confining beds of significance that would create perched water conditions or variations in 
groundwater quality relative to dissolved mineral constituents or nitrate species.  The City well logs 
indicate that properly designed and constructed wells in the area can produce in the low hundreds of 
gpm, depending in part also on seasonal groundwater levels.  The well completion reports of several 
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private wells in the area indicate either a lack of a surface sanitary seal, or a surface seal to a depth 
of between 20 and 35 feet. 

As described by CHG (2009) groundwater levels in the Chorro Creek Groundwater basin 
have been monitored for many decades and provide a fairly complete picture of the basin's ability to 
be recharged essentially completely during years of average rainfall and stream flow.  Seasonal 
water-level variations (refer to Appendix A in the 2009 Cleath-Harris Geologist Inc. report) for City 
Well Nos. 8 and 11A typically are on the order of 5 feet or less, but can be up to 15 feet during 
periods of drought (e.g., 1978, 1991, etc.).  Following periods of drought and recharge from stream 
flow in Chorro Creek, water level rises of up to 15 feet can occur within a matter of several weeks.  
Inspection of hydrographs for City wells in the Romero well field area indicates historic water-level 
lows to elevation +35 MSL (City Well Nos. 8 and 11A).  This being the apparent case and alluvial 
well depths being restricted due to the limited thickness of alluvium, drought period water levels in 
the area can drop to within about 5 feet or to the bottom of the wells, thereby significantly affecting 
well yields.  For wells that are located on the north and south fringe of the Chorro Creek floodplain 
(i.e., north of Hwy 1 and south along Canet Road near City Well 11A), this short-term dewatering 
affect of the alluvial aquifer is most apparent.  While City well yields would be expected to 
experience some significant short-term decline in yield during periods of drought, the small capacity 
domestic water wells being considered as part of this program, given the parcel locations, are 
expected to maintain their anticipated well yields of from 5 to 10 gpm during such periods   The 
reliability of well yield issue would not be affected by the depth of a surface sanitary seal, assuming 
such seals would be required to depths of say 35 feet.   

Groundwater quality conditions in the Romero well field area are described in CHG (2009).  
Stiff diagrams and Piper diagrams present the general mineral chemical character of groundwater, 
based on chemical analysis for City wells for the period from the early 1960s to 2010 (Figures 14, 16 
and 17, and in Appendix G, CHG 2009).  Chemical hydrographs for City Well Nos. 8 and 11A 
indicate nitrate ion concentrations (expressed as NO3 in milligrams per liter) have generally been 
below the 45 mg/l maximum contaminant level established by the California Department of Public 
Health.  The nitrate concentration ranges were generally within about 10 to 20 mg/l (expressed as 
NO3) prior to about 1991.  From 1991 until about 2000, NO3 concentrations were typically in the 
range of 20 to 40 mg/L, with several values as high as 50 to 65 mg/L.  Several exceedances 
occurred from 1995 to 2000.  Since 2010 (i.e., after completion of the Cleath-Harris Geologists Inc. 
2009 report) nitrate concentrations in the City Well No. 11A has ranged from about 8 to 12.5 mg/l.   

The general mineral character of groundwater in the Romero well field area is predominantly 
magnesium-calcium bicarbonate with total dissolved solids concentrations ranging from about 600 to 
800 mg/l.  Other than the above described nitrate concentration issues, the groundwater is generally 
acceptable for most domestic uses. 

Potential for Sea Water Intrusion 

The potential for seawater intrusion in the Chorro Creek basin, particularly relative to the 
Romero well field area as a result of implementation of this project, is dependent on the occurrence 
of a hydraulic connection of the aquifers with the ocean and a sustained reversal of the groundwater 
gradient to levels below sea level.  The former condition is known to occur in the westerly part of the 
Chorro Creek groundwater basin as indicated in various hydrogeologic cross sections prepared by 
CHG and shown in this report (refer to Plate 5 in this report which shows that aquifers in the Ashurst 

 
 

 

 
 



City of Morro Bay, Public Services 
September 10, 2012 (Project No. 04.62120030) 

rom rpt 09-10-12.doc 4 

well field area extend to depths of about 50 feet below sea level).  Inspection of hydrographs in CHG 
(2009, Appendix A) show that when the City was extracting groundwater in the Ashurst area up until 
about 1997, there was no sustained period of water levels being below sea level.  During periods of 
drought (1978, 1986, 1991, etc.) the static water levels in the City’s wells in the Ashurst field 
extended to depths of -10 feet mean sea level (msl) for brief periods of time (up to several months).  
Water levels in the Romero field remained above sea level.   

There has been, to our knowledge, no documented evidence of seawater intrusion in the 
Chorro Creek groundwater basin.  With the relatively recent significant reduction in extractions of 
groundwater from the Ashurst well field area and the inability of the Romero field to experience the 
effects of seawater intrusion without first significantly impacting the Ashurst field, the potential for 
seawater intrusion in the Romero area is virtually non-existent.  For the aggregate quantities of 
groundwater that would be produced from the proposed new wells in the Ashurst and Romero well 
field areas, the potential for seawater intrusion is considered extremely unlikely to nil. 

Private Well Feasibility Assessment 

Four parcels in the Romero well field area are being considered for the construction of small 
capacity domestic water wells.  These parcels are shown on Plates 2 and 3.  Information for each 
parcel relative to parcel number (the entire APN number is not shown), size, history of water use, 
estimated thickness of alluvial deposits, anticipated well yields, anticipated nitrate ion 
concentrations, and recommended surface sanitary seal depths for each parcel are provided in 
Table 1 - Summary of Parcel Well Construction Information.   

As indicated, the thickness of alluvial deposits on each parcel is estimated to range from 
absent (parcels 181-028 and 181-024 north of Hwy 1) to about 50 feet (parcels 182-012 and 182-
005 along Canet Road)  This being the case, private domestic water wells on parcels 181-028 and 
181-024 are not considered feasible.  Deeper wells in the Franciscan bedrock formation present on 
these parcels are similarly not considered feasible due to a general lack of a sustainable and reliable 
source of groundwater in the bedrock.  It is likely, however, that wells that are capable of producing 
adequate volumes of groundwater to supply parcels 181-028 and 181-024 can be drilled offsite in 
the alluvium associated with San Luiscito Creek or Chorro Creek.  Before specific sites can be 
selected for exploration, additional research is required to address easements, rights-of-way, and 
other engineering and logistical issues. 

The hydrogeologic data support that small capacity domestic wells with yields of 10 gpm can 
likely be constructed on parcels 182-012 and 182-005.  The thickness of alluvial deposits on these 
parcels may be in the order of 50 feet.  It is likely that during periods of drought these wells would 
remain saturated and be able to provide discharge rates of at least 5 gpm.  The quality of 
groundwater in these proposed wells should be able to meet the minimum County of San Luis 
Obispo standards relative to general mineral constituents and nitrate ion concentrations.  A tentative 
well location for each parcel is shown on Plates 2 and 3. 

Each well will require obtaining a well construction permit from the County of San Luis 
Obispo (see attached Well Permit Application).  Design of each well should generally consist of 
using 6-inch-diameter SDR 21 F-480 PVC casing with well screen (0.040-inch screen) placed from 
depths of about 35 to 50 feet, depending on parcel specific geologic (i.e., depth to bedrock) 
conditions.  The wells should be gravel packed using an 8 by 20 (Lapis #3) standard gradation, and 

 
 

 

 
 



City of Morro Bay, Public Services 
September 10, 2012 (Project No. 04.62120030) 

rom rpt 09-10-12.doc 5 

provided with surface sanitary seals extending from ground surface to a depth of 35 feet.  Well 
development should use a combination of air lift and pumping methods followed by the performance 
of a 24-hour pump test and water quality sampling.  Construction of each well is viewed as 
straightforward and should require about 1 week to complete on each parcel (mobilization, well 
drilling, well construction, well development and testing, and demobilization.  We understand that 
Filipponi & Thompson Drilling has provided the City of Morro Bay with a preliminary cost quote to 
construct each well, which is on the order of $10,000. 

Subject to review and approval of the conclusions and recommendations of this report by the 
County of San Luis Obispo, the next step in the program should be to finalize the location of each 
well on each of the two parcels, consistent drill-rig access issues, locations of the proposed wells 
relative to leach fields on the parcels, property lines, and other well construction permit issues such 
as the suggested depth of sanitary seals to be determined by the County of San Luis Obispo.  Prior 
to the approving and finalizing the proposed well sites, the locations of the septic systems and septic 
system expansion areas of each parcel will need to be delineated on a scaled exhibit and submitted 
to the County for review and approval.   

Fugro will remain available to assist the City of Morro Bay in this process, as well as in the 
oversight of the drilling and testing of each well. 

Sincerely, 

FUGRO CONSULTANTS, INC. 

 Paul A. Sorensen, PG, CHg   David Gardner, CHg 
 Principal Hydrogeologist   Principal Hydrogeologist 

Copies: (Pdf) Addressee 

Attachments: Table 1 - Summary of Parcel Information 
  Plates 1 through 5 
  Well Permit Application 
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Table 1.  Summary of Parcel Information 
 

Parcel Number Parcel Size 
Water Use 

gpm 

Estimated Thickness 
of Qal 
(feet) 

Recommended 
Well Depth 

(feet) 

Anticipated 
Well Yield 

(gpm) 

Recommended Depth of 
Sanitary Seal 

(feet) 

Anticipated 2012 NO3 
Concentration 

(mg/l) 

xxx-181-028 1.0 0.1 0 0 0 0 0 

xxx-181-024 1.0 0.01 0 0 0 0 0 

xxx-182-012 0.6 0.1 50 50 10 35 10 

xxx-182-005 0.7 0.2 50 50 10 35 10 
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