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INTRODUCTION

The City of Rio Vista is situated on the west bank of the Sacramento River in Solano County,
California.  Hydrologically, the City is located at the southeastern limit of the Sacramento Valley
Groundwater Basin (Figure 1).

The 2001 General Plan prepared for the City of Rio Vista describes potential build out of the
community.  There are currently approximately 5,100 residents in Rio Vista.  The General Plan has
reported that approximately 1,675 housing units existed within the City limits at the time of the
2001 General Plan report.  The majority of these units are in the downtown core; however, recent
development has resulted in construction of a significant number of homes to the west and north.

The General Plan recognizes that the anticipated growth in the City over the next 20 years will
include approximately 8,221 dwelling units by the year 2020.  The current population would
gradually increase during this twenty-year time frame to a total of about 24,400 residents.
Consequently, the Association of Bay Area Governments (ABAG) has reported that Rio Vista will
experience the largest percentage increase in population and household in the region during the next
20 years.

The City of Rio Vista currently maintains a municipal water supply system consisting of a series of
wells that are believed to be pumping from a deep groundwater aquifer (Figure 2).  Because of the
apparent purity of the deep groundwater aquifer source, the construction of a central treatment
facility has not been necessary.  The City currently maintains six operating wells with the
groundwater distributed by a series of pumps and underground pipelines.  The water is stored in a
2-million gallon central storage tank located in the southwestern section of the community.  The age
of the wells and the distribution lines range from many decades old, with the oldest lines servicing
the downtown and historic neighborhoods.  Water distribution lines less than 10 years in age have
been constructed concurrent with the Trilogy development, located west of the downtown area.
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PURPOSE AND WORK SCOPE

Studies in the early 1990s by the California Department of Water Resources suggested that the
capacity of the local groundwater aquifer system was adequate based on the information and growth
projections considered at that time.  The purpose of this evaluation is to determine if the existing
groundwater found in and around the City limits is capable of providing water for the existing and
currently planned developments.  This study focused on compiling the readily available and
accessible hydrogeologic and water supply well data for the Rio Vista area.

Data Research and Compilation

City of Rio Vista

•  Reviewed existing water supply well data including well construction, pumping and maintenance
records, along with laboratory analyses from water quality testing.

•  Reviewed the City of Rio Vista 2001 General Plan, environmental impact reports and geologic
reports for both planned and completed large-scale residential projects.

•  Interviewed City and Eco-Resources staff regarding water well maintenance and performance.

•  Compiled pertinent data from Department of Water Resources and local water well drilling within
the east-central portion of the Sacramento Valley Groundwater Basin.

Data Analysis

•  Tabulated City of Rio Vista, DWR, Water Agency and local well drilling data.

•  Plot spatial representation of selected wells.

•  Develop geologic cross sections to attempt to identify groundwater basin limits and water-
bearing zones.

•  Tabulated potential characteristics of the aquifer with preliminary approximation of potential
well yields.

•  Project estimated impacts of groundwater withdrawal from the individual City water supply
wells.
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•  Evaluated potential impacts from boundary limits including the influence, if any, of the
Sacramento River.

•  Assessed the potential long-term groundwater supply projected from the continued use of the
existing well system.
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GEOLOGY AND HYDROLOGY

The City of Rio Vista is located in the eastern portion of the San Francisco Bay – Delta Region.
Topographically, the City consists of low-rolling hills to the west transitioning to a relatively flat
ground surface toward the north and east.  The Sacramento River forms the eastern boundary of the
City.  The Montezuma Hills are situated along the western City limits while a relatively flat,
low-lying flood plain extends to the east from the Sacramento River.

The river, which drains the northern half of the Central Valley, forms the eastern boundary of the
Sacramento Valley Groundwater Basin.  Most of the groundwater has been found in the younger and
older alluvium deposits in the basin.  The alluvium generally consists of unconsolidated gravel, sand
and clay derived from the Coast Ranges.

The western uplands portion of the City is mapped as the Pleistocene-age Montezuma Formation
(Atwater, 1982).  Alluvial gravel, sand, silt and clay of this formation form the rolling hills and
summits west of the City.  Older alluvium of Montezuma Hills and vicinity form the slightly to
moderately dissected fans on the northeastern flank of the hills and underlie the flatlands extending to
the east of Airport Road.  These deposits generally consist of clayey silt, silt, sandy silt, and
subordinate sand and gravel (Atwater, 1982).

The Department of Water Resources Water Well Drillers Reports for the City’s water supply wells,
along with the logs for private water supply wells, were reviewed for subsurface lithologic data
(Figure 3).  After compiling and reviewing this data, ENGEO developed stratagraphic cross-sections
(Figures 4 and 5).  These cross sections indicate that the deeper alluvial sediments are a complex
assemblage of coarse sand and gravel deposits, silt overbank deposits, and silt and clay-sized
backwater deposits.

These cross sections have been prepared to show the representative layering and extent of the various
subsurface materials beneath the City extending from the Sacramento River west to beyond the
Trilogy subdivision.  The screened intervals of the wells showing the water-bearing sands and
gravels are also plotted.
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Review of these logs suggests that the hydrogeologic conditions beneath the City of Rio Vista may
be divided into two zones.  The wells beneath the downtown area show that the water-bearing sands
and gravels penetrated by the wells provide a significant volume of the groundwater used by the City.
These gravels appear to pinch out to the west away from the river.

The wells to the west in the Trilogy area tend to penetrate a more interbedded and interfingered sand,
silt and clay of various gradations.  The various water supply well drillers working in the area logged
few significant sand and gravel beds.  The sources of these various alluvial beds may be the
highlands to the north and west of the City.  Some of the soils may also be Delta deposits from the
east.
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SPECIFIC WELL INFORMATION

During the course of our data collection and review, we were provided with a number of files
pertaining to the specific individual wells within the water supply network, currently in use by the
City.  A summary of the reviewed information is provided below.

Well 7

Well 7 is located southwest of the southwestern corner of City Hall and northeast of the Sacramento
River.  The well was installed in June 1953 to a depth of 424 feet below the ground surface.  The
well is screened intermittently from a depth of 86 feet to a depth of 406 feet.  Although a sanitary
seal was installed, its depth of installation was not reported.

In a January 30, 1996, letter, the Department of Health Services (DHS) acknowledged that the well
had been under investigation for possible surface influence from the nearby Sacramento River.
Although a preliminary assessment had indicated no influence, additional testing for the presence of
micro particulate matter was required on a monthly basis from February through May.  With the
exception of a minor detection of pine tree pollen, testing did not detect the presence of target
analytes.  A July 17, 1996, document from DHS to the City of Rio Vista determined that the well was
not under the influence of the Sacramento River and additional testing was not necessary.  Follow-up
testing performed during March and April 1997 did not detect coliform bacteria.

Well 8

Well 8 is located at the Rio Vista Airport.  It was installed in Spring 1955 to a depth of 492 feet
below the ground surface.  The well is screened intermittently from a depth of 84 feet to a depth of
438 feet.  A sanitary seal was provided to a depth of 75 feet.



Groundwater Evaluation for Rio Vista

5462.5.001.01
June 21, 2002 7

Pump testing performed in March 1977 indicated that the well provided a capacity of 1,200 gallons
per minute (gpm) and 56 gpm per foot of water table drawdown.  Testing in March 1981 indicated a
capacity and 52.4 gpm per foot of water table drawdown.  Testing was also performed on the well
boosters and the backup boosters during these events.

Well 9

A well originally denoted as Well 9 was installed at the Sewage Treatment Works in
July/August 1955.  The well was installed to a depth of 120 feet below the ground surface and was
screened from 114 to 119 feet.  No sanitary seal was installed with the well.

The current Well 9 was installed in the spring of 1963 ±2,000 feet west of a cemetery and 2,500 feet
north of the Rio Vista High School to a depth of 910 feet below the ground surface.  A sanitary seal
was installed to a depth of 75 feet.  The well is screened intermittently from 230 feet to 780 feet.

A letter dated September 26, 1996, sent from Pump Repair Service Company to the City of Rio Vista
indicated that the production of the well had dropped significantly.  This was due to wear as well as
age (the pump equipment reportedly had been installed in 1982).

Benzene concentrations above the State of California Maximum Contaminant Level (MCL) have
been reported within Well 9 on several occasions.  A letter dated October 8, 1996, from DHS to the
City of Rio Vista indicated that the benzene MCL had been exceeded three times and treatment
would be required if the MCL was exceeded in future events.  A minimum of eight monthly tests was
stipulated unless Well 9 was taken out of service.  In a response letter dated October 21, 1996, from
the City of Rio Vista to DHS, the City indicated that the well would be taken out of service until
ECO Resources Inc., a firm contracted to operate the City water system effective November 1, 1996,
determined a way to treat and/or remove benzene.  A letter within ECO Resources Inc. dated
October 31, 1996, indicated that a desirable solution involved the dilution of Well 9 water within a
reservoir to reduce and or eliminate the benzene concentrations.  The document indicated that DHS
felt this remedy was acceptable.
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Some options regarding the future of Well 9 were considered.  In a February 18, 1997,
ECO Resources Inc. letter provide to the City of Rio Vista, continued benzene testing was
acknowledged.  Additionally, a contingency was discussed in which Well 9 would be run to failure
provided other wells could handle demand in the event of failure.  Further, the production of sand
within Well 9 was mentioned as a problem that could accelerate well failure.

In a March 3, 1997, document from ECO Resources Inc. to the City of Rio Vista, the options of
continued Well 9 operation until failure versus repair were discussed.  It was proposed to use Well 9
as a backup well during the peak demand summer months and defer inspection/repair until the fall.
With this course of action, the mandated benzene could be continued.  Pertaining to serviceability of
the well, an April 2, 1997, document from Pump Repair Service Company to ECO Resources Inc.
indicated that during testing, excessive sand had been produced.

The benzene testing had been completed by the summer of 1997.  Pursuant to this activity, a letter
dated July 14, 1997, was sent from ECO Resources Inc. to DHS reporting that the testing program
had not detected concentrations of benzene within Well 9.

The sand production and the possible failure of the well were addressed in 1998.  A
February 27, 1998, letter from Layne Christensen Company to Pump Repair Services Company
presented a proposal to inspect and repair the well.  The City of Rio Vista approved this action.
Pump Repair Services Company prepared a April 20, 1998, letter which indicated the inspection and
repairs had been completed and that the well was producing at a flow rate of 800 gpm.

Benzene was detected within Well 9 during later analysis.  An October 13, 2000, letter from DHS to
the City of Rio Vista indicated that a July 2000 sample had a benzene concentration exceeding the
MCL.  Additionally, required quarterly monitoring had not been performed, and DHS had not been
notified within a required timeframe following the benzene detection.  Thus, several investigative,
notification, and monitoring tasks were presented to the City.
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An October 19, 2000, letter and a subsequent November 7, 2000, letter from the Regional Water
Quality Control Board to the Solano County Department of Environmental Management indicated
that several potential sources of the benzene impact were identified in the vicinity of Well 9.
However, a December 20, 2000, letter from the City of Rio Vista to DHS indicated that since the
benzene concentrations were so low, they were believed to be the result of quality control errors as
opposed from the migration from an off-site source.  The City proposed to perform monthly
monitoring for 12 months using a rigorous quality control approach.  A January 16, 2001, letter from
DHS to the City of Rio Vista indicated that the City was complying with the tasks assigned by DHS.
Additionally, a Drinking Water Source Protection (DWSAP) program was requested; a DWSAP
program assesses the contributions to the drinking water source and their vulnerability to
contamination.

Another DHS document dated October 31, 2001, requested an operation plan for Well 9.  Options
presented included well destruction, use and treatment, or continued use with dilution.  Either
treatment or dilution would require additional permitting processes.

A total of 11 sampling events performed between November 2000 and March 2002 were reviewed.
Three events between July 2001 and September 2001 had detectable concentrations of benzene
slightly above the benzene MCL.

Well 10

A sketch indicates that the well extends to a depth of 520 feet below the ground surface with a
±270-foot screened interval extending from a depth of 230 feet down to a depth of 500 feet below the
ground surface.  Additional details of the well construction were not reviewed.

During development activities performed in March 1985 that involved very high withdrawal rates, a
number of private wells in the vicinity were reported to have “run dry”.  Two wells were located on
properties along River Road, and one property was located to the east across the Sacramento River.
An assessment concluded that the high pumping rates affected the water table level.  Emergency
water supplies were reportedly provided to the properties along River Road for the remainder of
development activities.  A determination was made that the water supplies of these properties would
not be affected during operation of the well at its normal pumping rate (1,000 gpm).
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Well 11

This well is located at the Summerset community in Rio Vista and was installed in 1995.  The well was
initially drilled to a depth of 937 feet below the ground surface.  The bottom of the cased well extends to a
depth of 370 feet below the ground surface and is screened from 205 feet to 273 feet, and again from
315 feet to 350 feet.  The well drilling exposed interbedded sand and clay down to the cased depth of the
well.  The depth of groundwater at the time of drilling was approximately 50 feet below the ground
surface.  The pump was set at a depth of 300 feet.  Initial pump test data for this well found that the well
was capable of producing up to 1,000 gallons per minute with a recorded drawdown of 150 feet.

A document from ECO Resources Inc. dated November 11, 1997, to Blackhawk Rio Vista Venture
Group outlined the sequence of events of a system failure that occurred in May 1997.  An investigation
determined that the problem was caused either by (1) faulty design of the electrical wiring network, or
(2) a failure to install the wiring as designed.

A document dated August 6, 1998, from Braddock & Logan to the City of Rio Vista indicated that the
well was withdrawing sand from the subsurface during pumping operations and, in the opinion of
Braddock & Logan, ECO Resources Inc. was not addressing the problem in an adequate manner.

Well 12

Well 12 was installed in October 1995 and is located at Church and Airport Roads.  The well extends
to a depth of 452 feet below the ground surface and is screened from 380 feet to 408 feet, and again
from 418 feet to 442 feet.  Limited data found for this well found that the well was tested and found
to be capable of yielding up to 700 gallons per minute at the time of the initial pump tests.

According to an internal City of Rio Vista letter dated June 29, 2000, the well was approved for use
in March 1996.  An ECO Resources Inc. letter to the City indicated that complaints of sand in the
drinking water of three residences within Summerset had been reported and ECO would investigate
further.  Because of the sand, Well 12 was used sparingly from October 1998 during periods of high
demand.  Additional complaints had not been received.  ECO Resources recommended further
testing to determine if sand/gravel continued to be pumped.
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Several correspondences were sent to the City from both Blackhawk Rio Vista Venture Group and
ECO Resources Inc. disputing the responsibility of the faulty well performance that Blackhawk
assigned to ECO Resources Inc.  Additionally, the City notified that several maintenance issues were
not being addressed by ECO Resources Inc.
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SUMMARY OF WATER WELL PRODUCTION DATA/OVERALL WATER SYSTEM

Annual reports summarizing the performance of the Rio Vista Water System were reviewed.  The
following is a summary of the available information:

•  1978 – Monthly summary data for January through June were reviewed.  The system produced
17.1 million gallons in January 1978 and 42.2 million gallons in June 1978.

•  1980 – 390.6 million gallons were provided to 1,261 customers from 3 wells during 1980.
During the year, 8 taste and odor complaints and 40 leaks were recorded.

•  1981 – 390.6 million gallons were provided to 1,319 customers from 3 wells during 1981.  June
provided the peak demand; 61.2 million gallons.  During the year, 7 taste and odor complaints,
11 leaks, and 35 other service interruptions were recorded.

•  1982 – 368.5 million gallons were provided to 1,346 customers from 3 wells during 1982.  July
provided the peak demand; 55 million gallons.  During the year, 15 taste and odor complaints,
20 leaks, and 35 other service interruptions were recorded.

•  1983 – 470.1 million gallons were provided from 3 wells during 1983.  August provided the peak
demand; 71.1 million gallons.  During the year, 3 taste and odor complaints, 1 outage, and
3 leaks were recorded.

•  1984 – 482 million gallons were provided to 1,290 customers from 3 wells during 1984.  August
provided the peak demand; 71.8 million gallons.  During the year, 6 taste and odor complaints,
2 outages, and 2 leaks were recorded.

•  1985 – 565 million gallons were provided to 1,341 customers from 4 wells during 1985.  July
provided the peak demand; 82 million gallons.  During the year, 1 taste and odor complaint and
3 outages were recorded.

•  1986 – 408.9 million gallons were provided to 1,297 customers from 4 wells during 1986.  July
provided the peak demand; 64.2 million gallons.

•  1987 – 371.8 million gallons were provided to 1,319 customers from 4 wells during 1987.  July
provided the peak demand; 54.5 million gallons.

•  1988 – 678.7 million gallons were provided from 4 wells during 1988.  August provided the peak
demand; 36.6 million gallons.
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•  1989 – 344 million gallons were provided to 1369 customers from 4 wells during 1989.
July provided the peak demand; 57.7 million gallons.  During the year, 5 taste and odor
complaints and 4 outages were recorded.

•  1990 – 341 million gallons were provided from 4 wells in 1990.

•  1991 – 370 million gallons were provided from 4 wells in 1991.

•  1992 – 376 million gallons were provided from 4 wells in 1992.

•  1993 – 394 million gallons were provided from 4 wells in 1993.

•  1994 – 416 million gallons were provided from 4 wells in 1994.

•  1995 – 343 million gallons were provided from 4 wells in 1995.

•  1996 – 355 million gallons were provided from 4 wells in 1996.

•  1997 – 498 million gallons were provided from 6 wells during 1997.

•  1998 – 435 million gallons were provided from 5 wells in 1998.

•  1999 – 510 million gallons were provided from 4 wells in 1999.

•  2000 – 528 million gallons of water were provided from 4 wells in 2000.

•  2001 – 560 million gallons of water were provided from 4 wells in 2001.

• 2002 – 250 million gallons of water had been pumped from 5 wells during the first 6 months of 2002.
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The groundwater data reviewed by ENGEO found that the water was generally of a good quality.
ENGEO has prepared graphic representations of the groundwater production from 1970 through
2000.  Graph “A” shows the overall cumulative volume of groundwater pumped by the City during
the past thirty years.  It appears that the groundwater production is increasing by a rate of about
6 million gallons per year.  The increasing trend in the production totals generally mirrors the growth
the City has experienced during this time.

Graph “A”
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Graph “B” provides a view of the groundwater production rate per year depicting the production
from the individual wells.  This graph shows that the primary production of groundwater has shifted
to well 10 in the past few years.  Well 10 was pumped to provide about 80 percent of the City’s water
supply during the years 2000 and 2001.  It does not appear that the other productive water supply
wells were required to supplement the waters pumped by well 10.  Linear trends of groundwater
levels suggest that the other City wells could have been pumped without significantly impacting the
groundwater aquifer.

Graph “B”

In a May 26, 2000, document, ECO Resources Inc. outlined to the City of Rio Vista pumping
difficulties within the well network.  Well 9 was deemed a critical well; it was the only well that
could be pumped in tandem with other wells.  Wells 8, 10, 11 and 12 affected the performance of the
network and could not be used when other wells beside 7 and 9 were in operation.  Well 7 could be
used, but was found to exhibit problems with turbidity.
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ANALYSIS OF AVAILABLE GROUNDWATER DATA

Limited data on the performance of the individual wells was found during the research and review of
the documents provided by the City.  Pacific Gas and Electric (PG&E) has periodically conducted
pump tests of the individual wells to evaluate well capacity and efficiency.  Static and pumping water
levels were recorded at the time of these tests.

Analyses of these pump tests specifically on Wells 9 and 12 are provided in the Appendix.  These
tests show that the hydraulic conductivity of the aquifer penetrated by each of these wells is very
similar.  The hydraulic conductivity is a measure of the permeability of the water producing strata.  It
depends on a variety of physical factors including porosity, particle size and distribution and the
shape and arrangement of particles.  Review of the hydraulic conductivity results for these two wells
shows that the water bearing consists of fine sand.  This finding may be confirmed by the number of
problems discussed earlier in this report for Wells 11 and 12 regarding sands in the drinking water
from Well 12.

Our studies have found that if the groundwater level from each of the wells is recorded on a recurrent
basis, the performance of each of the wells and the groundwater aquifer becomes clearer.  . The
collection of the groundwater level data was infrequent and inconsistent to allow for a better
understanding of the performance of the groundwater aquifer.  Prior to 1985, the City maintained
very limited information regarding the performance of the wells and aquifer.  After 1985, more data
was collected but on an irregular basis.  The lack of consistent data collection has made it more
difficult to recognize and evaluate seasonal effects and outside influences on the wells such as the
nearby Sacramento River.

As an example, the Groundwater Elevations Hydrographs (1979-2002) show the initial irregular plots
of the data from the early 1980s to the late 1990s (Graph C).  Our initial analyses indicated that the
water levels might have been decreasing about 0.5 feet per year.  A linear trend analysis of this data
from 1985 through 2001 shows the groundwater elevations in Wells 7, 9 and 11 decreasing, while
Wells 8, 10 and 12 show an increase in groundwater levels.  A linear of analysis of Well 9, which
had some groundwater levels recorded in 1979, shows a ±10-foot drop in groundwater elevation from
1979 to 2001.
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Graph “C”

Graph “D”

Groundwater Elevation Hydrographs
(1979 - 2002)
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As the data was adjusted for later years, we found that the reduction of the groundwater levels in
each of the wells was not as pronounced as the earlier data would suggest.  A review of a linear trend
analysis for the years 1985 through 2001 indicates that the drop in the groundwater level in Well 9
was about 4 feet.  This may also reflect the fact that groundwater production from Well 9 appears to
have been reduced for some years in the late 1990s (Graph B).  The trend for the groundwater
elevation in Well 9 shows an increase in the 1995-2002 analysis while there is a slight decrease in the
2001-2002-trend analysis.  These variations in the elevation of the groundwater levels in Well 9 most
likely are a result of a decrease and subsequent increase in the production of groundwater from the
well in the past several years.

The linear trends that have been plotted tend to exhibit a more positive performance for Well 10.
The groundwater production data has shown that Well 10 has become the primary producing well in
the City during at least the past 4 to 5 years.  During this time, the trend of the groundwater
elevations has shown an increase.  Three linear plots of the data from 1985-2002, 1995-2002 and the
2001-2002 all show an increase in the groundwater elevation even though the well has shown a
significant increase in production.  It is possible that the increased production in the well has resulted
in an increase in flow or recharge to the water bearing gravels penetrated by the well.  Given the
close proximity, this data suggests that the recharge of the well at depth is most likely from the
Sacramento River.

Graph “E”

Groundwater Elevation Linear Trend Analysis
(1985 - 2002)
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Graph “F”

Graph “G”

Groundwater Elevation Linear Trend Analysis
(1993 - 2002)
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Graph “H”

The trend analyses produced by ENGEO indicate that more frequent data collection allows for a
more accurate evaluation of understanding of aquifer performance.  While limited, the groundwater
elevation trends recorded since the mid-1990s can be used to begin to understand the local aquifer.
An example is the groundwater trends for Wells 11 and 12.  These wells installed in the mid-1990s
are located in the Trilogy subdivision west of the downtown core and some distance from the other
water supply wells.  Our study of the Department of Water Resources well drillers logs and pump
test results found that these wells are likely drawing water from silty sands and a finer sand
substratum than the wells closer to the river.  The 2001-2002 Groundwater Elevation Hydrograph
shows significant variation in the groundwater levels of these two wells, although it does not appear
that they are producing large volumes of water for the City on an annual basis.  This information
tends to suggest that the aquifer west of the City may be more sensitive to pumping and would
require more diligent management of the pumping rates and recordation of the water levels.

Groundwater Elevation Linear Trend Analysis
(2001 - 2002)
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Well 9 also appears to react more readily to pumping than Well 10.  Review of the Groundwater
Elevation Hydrographs for 2001-2002 tends to show Wells 9 and 11 reacting in a very similar
manner during the year.  Well 10 does not appear to be as sensitive to water production.  The
Groundwater Elevation Hydrographs for 2001-2002 show Well 10 maintaining a somewhat stable
elevation with the linear trend showing an overall increase in water level.  In general, it appears that
all six of the current water wells in the City recover quickly once water production is reduced.  This
is an indication that the storage and recharge of the groundwater aquifer is likely more than adequate
to meet the current demands.

Additionally, theoretical well yield calculations were performed on a limited number of wells.  Banks
Information Solutions performed and completed a water well search report for wells within and in the
vicinity of Rio Vista City limits.  Well installation logs were provided for public and private wells
within the well report.  These logs were reviewed for information pertaining to any well pump test
data performed at the time of well installation.

The installation logs of three private wells (denoted by Banks Identification Numbers 14, 35, and 36,
respectively) as well as Municipal Wells 7, 8, and 9 (denoted by Banks Identification Numbers 51,
53, and 69, respectively) included pump test data.  The reported flow rates and corresponding water
table drawdowns were converted into theoretical well yields and corresponding drawdowns.
Assuming no synergistic or adverse interaction effects between wells (the radii of influence of
neighboring wells do not overlap), it is believed that the wells within the current well system may be
operated at flow rates equal to or greater than 1,000 gallons per minute.
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CONCLUSIONS AND RECOMMENDATIONS

Water levels recorded on a more regular basis by Eco-Resources for the past 6 to 18 months tend to
show that Wells 9, 10, 11 and 12 pumped at the current rates show little drawdown.  This trend
suggests that the current water demands for the City are being met with minimal impacts on the local
aquifer.  While some of the wells tend to be more sensitive to possible overdraft than others, the
wells all appear to recover quickly once the pumping at each well is reduced or discontinued.

The current trends show that the City’s present needs are being met.  Improvements in the City’s
infrastructure for better conveyance of the water from the wells could allow for better management and
production from each well and reduce the current demands on Well 10.

Review of all the data collected during the course of this study suggests that the groundwater aquifer in
and around the City of Rio Vista will likely meet the future groundwater demands established by the
projected population growth for the next 20 years.  In order to validate this statement and to more clearly
understand the impacts of the increased demand on the aquifer, the City could begin to record the static
and pumping levels from each well on a regular basis.  We would initially suggest that these levels be
recorded on a monthly basis in order to compare the groundwater levels in each well to the rate of
groundwater production.  Collection of this information over the next three to five years should allow the
City to monitor the relationship of the population growth and projected water demands to the changes in
the groundwater elevations in each of the wells.

The construction of the existing wells and the demands placed on the wells to produce water for the City
does not facilitate the collection of the necessary water level data.  A number of groundwater monitoring
wells would need to be drilled adjacent to be pumping wells to reasonably record the impacts of the
groundwater pumping on the aquifer.

The City’s location on the western edge of the Sacramento River and at the eastern limits of the
Sacramento Valley Groundwater indicates that it is in an ideal location with regard to sources of
groundwater.  Additional water supply wells drilled to the west of the City should be able to draw from
water-bearing strata to supplement future groundwater demands.  If these wells are drilled, we
recommend that a pump test of at least 72 hours in duration be conducted.  In addition, monitoring wells
should be constructed proximate to the new wells to measure the drawdown of the groundwater
elevations at various intervals from the pumping well.
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In the near future, the City should consider additional studies to evaluate the overall potential yield of the
local sub-basin from which the City would draw water.  To evaluate whether additional sources of water
are required to meet the City of Rio Vista’s (City) future water demands, it is recommended that the
perennial yield of groundwater be estimated for the sub-basin within which the City is located.  The
perennial yield of a basin (or sub-basin) may be defined as the rate at which water can be withdrawn
perennially under specified operating conditions without producing an undesired result.  An undesired
result is an adverse situation such as:

•  Progressive reduction of the water resource.

•  Development of uneconomic pumping conditions.

•  Degradation of groundwater quality.

•  Interference with prior water rights.

•  Land subsidence caused by lowered groundwater levels.

Any draft in excess of the perennial yield is referred to as overdraft.  Existence of overdraft implies
that continuation of existing water management practices will result in adverse impacts as defined
above.  To prevent overdraft, revisions are required in groundwater management practices, including
the potential need for additional sources of water such as surface water.

As the initial step in estimating the perennial yield, a hydrologic budget of the basin is required.  This
budget correlates inflow and outflow of water to and from the basin and estimates the resulting
change in groundwater storage based on the following equation:

Inflow of Water – Outflow of Water = Change in Groundwater Storage

Common components of inflow of water into a basin include subsurface inflow, rainfall recharge,
streambed percolation, irrigation return percolation, and imported water.  Common components of
outflow of water from a basin include subsurface outflow, groundwater pumpage, evapotranspiration,
consumptive use by phreatophytes, and exported water.



Groundwater Evaluation for Rio Vista

5462.5.001.01
June 21, 2002 24

Once the change in groundwater storage has been quantified, there are various methods which may
be used to estimate the perennial yield.  One common approach is to equate the perennial yield to the
long-term recharge less the long-term discharge.  Another common method involves computing the
average annual total net discharge over a period when the net change of groundwater in storage is
nearly zero and when recharge is about equal to the long-term average.  These methods should be
combined with considerations regarding water quality in order to estimate the perennial yield of the
basin.  The perennial yield should then be compared to the projected future demand of water in order
to determine if the basin will reach overdraft conditions and whether additional source of water may
be required.

Data key to preparing a hydrologic budget include:

•  Hydraulic parameters of the aquifer system (i.e. permeability, groundwater level elevation
measurements) in order to estimate subsurface inflow and outflow.

•  Compilation and evaluation of rainfall data for the targeted area.

•  Stream flow measurements at points of inflow and outflow to the basin.

•  Estimation of total pumpage of groundwater from the basin, including domestic and agricultural
sources.

•  Estimation of evapotranspiration rates for the basin.

•  An understanding of land use, including the potential for uptake of water by plants.

•  Compilation of other potential sources of water to and from the basin.

It is recommended that the above data be systematically collected in support of a future hydrologic
budget and perennial yield study.  These studies should be supplemented by development of a
basin- (or sub-basin) wide groundwater model to further correlate and predict the impacts of the
various inflow, outflow and water quality components.  In addition, the model may be used as a tool
for management of groundwater resources, including optimization of well citing and operations.
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To conclude, while the data reviewed by ENGEO suggests that the groundwater aquifer supplying
the City of Rio Vista meets current and possibly the projected future demands, continued data
collection and analysis is required to confirm these findings.  In the short term the City should
(1) collect groundwater level data from the existing wells, (2) install groundwater monitoring wells
adjacent to the existing wells where the well construction will not allow for the reasonable collection
of groundwater level data, (3) monitor monthly production from each well to avoid over pumping of
individual wells, and (4) require detailed pumping tests with drawdown studies of any new water
supply wells drilled in the City.

The City should review the findings from these studies on a yearly basis to determine if the
incremental increases in anticipated population are impacting the groundwater levels in the aquifer.
The City should then consider completing the hydrologic budget and perennial yield analysis.




























































































































































































































































































































































































