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Introduction

INTRODUCTION

Yuba County Water Agency (YCWA) adopted a Groundwater Management Plan (GMP) in March
2005 to formalize Yuba County’s historically successful conjunctive water management of Yuba
County groundwater resources. The locations of Yuba County groundwater subbasins are shown on
Figure 1. The YCWA GMP adopts four basin management objectives (BMO):

•
•
•
•

Achieve groundwater storage levels that result in a net benefit to basin groundwater users
Maintain or improve groundwater quality in the basin for the benefit of groundwater users
Protect against potential inelastic land subsidence
Protect against adverse impacts to surface water flows

Further, the GMP identified specific management actions under four main GMP components:

•
•
•
•

Stakeholder involvement
Monitoring program
Groundwater resource protection
Groundwater sustainability

As part of implementing its GMP, YCWA publishes an annual monitoring and measurement report to
document progress in implementing the GMP. The annual monitoring and measurement report is
intended to be an informational document that summarizes groundwater basin conditions and
management actions during the annual period covered by the report.
This document is the fourth YCWA GMP annual monitoring and measurement report, which covers
the period from May 2009 through the end of April 2010. This reporting period allows an analysis of
groundwater from the typical high-level point in spring through the summer drawdown and subsequent
recovery in winter and spring of the following year. It summarizes groundwater monitoring results
collected by the agency and by the California Department of Water Resources (DWR) including
groundwater elevations and storage, groundwater quality, groundwater-surface water interaction, and
inelastic land subsidence. The report also documents groundwater management actions during the
annual period covered by the report, and future planned actions.
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Figure 1. Yuba North and South Groundwater Subbasins
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2009 – 2010 Groundwater Conditions

2009-2010 GROUNDWATER CONDITIONS

This section discusses hydrologic conditions, groundwater elevations trends, groundwater quality,
groundwater-surface water interaction, and inelastic land subsidence in the Yuba subbasins.
2.1

HYDROLOGIC CONDITIONS

Recorded precipitation in Yuba County 1 during Water Year 2009 (October 2008 to September 2009)
was 18.22 inches, which represents 88 percent of the average. Yuba River unimpaired flow 2 at
Smartville during the same period was about 1.69 million acre-feet, which represents approximately 71
percent of the 1901 to 2009 average flow.
Recorded precipitation in Yuba County1 during Water Year 2010 (October 2009 through April 2010)
was 22.49 inches, which represents 117 percent of the average. Yuba River unimpaired flow2 at
Smartville during the same period was about 0.86 million acre-feet, which represents 54 percent of the
1901 to 2009 average flow during the October through April period. Despite greater-than-average
rainfall, the unimpaired flow was below average in large part because the majority of the rainfall
occurred late in the period (i.e., in March and April) and had not yet run off.
2.2

GROUNDWATER ELEVATIONS AND STORAGE

Hydrographs 3 of key wells showing historical trends of groundwater elevations in the North and South
Yuba subbasins are presented on Figures 2 and 3, respectively. The hydrographs in the areas along the
Feather River (in the North and South subbasins) show that groundwater levels have been generally
stable in these areas over the period of observations, with some seasonal fluctuations between spring
and summer conditions. Figure 2 shows that groundwater elevations in central parts of the North
Subbasin (Ramirez Water District (RWD), Cordua Irrigation District (CID), and Browns Valley
Irrigation District (BVID)) improved starting in the 1970s, which coincides with the extension of
surface water deliveries to RWD. Figure 3 shows that groundwater elevations in the central parts of
the South Subbasin have largely recovered from the historical overdraft conditions in the subbasin (in
Brophy Water District (BWD), Dry Creek Mutual Water Company (DCMWC), South Yuba Water
District (SYWD), and Wheatland Water District (WWD)). The hydrographs for these areas also show
a reverse in the groundwater declining trend starting in the 1980s, which coincides with the extension
of surface water deliveries to the South Subbasin. These hydrographs in the central parts of the North
and South subbasins also show the effect of groundwater substitution transfers (during 1991, 1994,
2001, 2002, 2008, and 2009), in the form of reduction in groundwater levels followed by recovery to
pre-transfer levels.
During the period covered by this report (spring 2009 to spring 2010), groundwater conditions have
fluctuated as a result of pumping for groundwater substitution transfers. Section 4.0 provides a detailed
discussion of pre- and post-transfer groundwater trends. Groundwater elevations have generally
recovered to, or near, pre-transfer levels in those areas where transfers occurred. Overall, the Yuba
groundwater subbasins are in historically healthy conditions that are ideal for supporting groundwater
substitution transfers. A contour map of groundwater elevations for spring 2009 is shown on Figure 4.
1

Precipitation data before Calendar Year 2008 was obtained from Western Regional Climate Center available online at:
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca5385; precipitation data from Calendar Year 2008 and on is obtained via
www.wunderground.com for the Beale AFB station
2
Yuba River unimpaired flow is obtained from California Data Exchange Center (CDEC)
http://cdec.water.ca.gov/misc/monthly_fnf.html
3
The groundwater hydrographs were prepared using data from the DWR’s water data library available online at:
http://wdl.water.ca.gov.
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Figure 2. Key Groundwater Hydrographs in North Yuba Subbasin
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Figure 3. Key Groundwater Hydrographs in South Yuba Subbasin
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Figure 4. Spring 2009 Groundwater Elevations in the Yuba Subbasins
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2009 – 2010 Groundwater Conditions

GROUNDWATER QUALITY

DWR-Central District regularly collects water quality samples from 10 wells (5 in the North and 5 in
the South Yuba subbasins). However, increased groundwater-level monitoring in the Sacramento
Valley necessitated by the 2006 to 2009 drought and DWR water transfer programs required DWR to
divert resources from the annual groundwater quality sampling program in 2009 and no samples were
collected. DWR does plan to collect water quality samples in 2010. A 2008 survey of water quality
monitoring wells reported no sample exceeding either the primary or secondary drinking water
maximum contaminant level (MCL) in the North Subbasin (see Table 1). However, water quality in
one well in the South Subbasin exceeded the primary MCL limits for nitrate.
Figure 5 shows the trend of electric conductivity (EC) in representative wells in the Yuba North and
South subbasins. EC, or specific conductivity, which is highly dependent the concentration of
dissolved constituents in water, is a good indicator of total dissolved solids. Figure 5 shows that EC
values have been generally stable in these key wells. However, the measured EC at well 13N04Eincreased from approximately 700 micro Siemens per centimeter (µS/cm) in September 2006 to 1300
µS/cm in September 2008. Figure 5 also shows that EC values increase with the increase in distance
from the Yuba River. Well 14N05E-, located in the WWD, has a trend of increasing EC, which is an
indication of poor water quality in that localized area.
Table 1. Summary of Water Quality Indicators for Yuba Subbasins
Constituent

Yuba
Subbasin

North
Arsenic

Water
Quality
Limit
(mg/L)

0.0101

South
North
Nitrate

45 (1)

South
North
Sodium

South

Total
Dissolved
Solids

North

5002

South

Water Quality Range [Minimum Maximum] (mg/L)
1965 to 2007
2008
Survey of Water
Survey of Water
Quality Monitoring
Quality
Wells
Monitoring Wells
-

-

-

-

ND – 56*

2.7

ND – 29

ND - 77.6*

8 – 23

17

5 – 28
*
{24 – 115 }

22 – 28
{72 – 115}

142 – 551*

90

97 – 414
*
{373 – 1418 }

243 – 403
{898 – 1410}

Notes:
1
Primary Drinking Water Maximum Contaminant Level (MCL)
2
Secondary Drinking Water MCL
Key:
* = Water quality that exceeds the MCL
{} = Water quality samples from deep wells (depth greater than 200 feet)
mg/L = milligram per liter
ND = No detect (concentration of constituent in the sample is below detection limit)
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Figure 5. Electric Conductivity Trends in Key Wells in Yuba Subbasins
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GROUNDWATER MANAGEMENT ACTIONS

During the period covered by this report (spring 2009 to spring 2010), YCWA has been working, in
coordination with its Member Units and DWR, to implement the elements of its adopted GMP to
achieve YCWA BMOs. In addition, the agency is continuing to develop the Yuba County Conjunctive
Use Program, which is aimed at ensuring sustainable and reliable water supplies within the county and,
as available, to meet demands in other areas of the state. Appendix A provides a detailed listing of
YCWA GMP action items and the implementation status of each item. The following sections
summarize each of the major groundwater management activities and accomplishments for the report
period, grouped by the components of the GMP, as applicable.
3.1

GMP COMPONENT CATEGORY 1: STAKEHOLDER INVOLVEMENT PLAN

YCWA is continuing its efforts to inform and involve the public throughout the implementation of the
GMP by providing public briefings at meetings of the YCWA’s Board of Directors and the GMP
annual meeting. The annual monitoring and measurement report that documents groundwater
conditions and management activities is available on the YCWA Web site (www.ycwa.com).
In addition, as part of the Lower Yuba River Accord implementation activities, YCWA conducts
regular meetings with its member units to coordinate and proactively manage the groundwater
substitution transfers.
3.2

GMP COMPONENT CATEGORY 2: MONITORING PROGRAM

YCWA continues to coordinate with DWR-Central District on collection of groundwater-level and
water quality data from the Yuba County monitoring network. These data are used to evaluate the
health of the groundwater basin and improve understanding of the basin hydrogeology. The results of
these monitoring data are summarized in the Groundwater Conditions section. In spring 2010, YCWA
took over the responsibility for monitoring 15 wells that had previously been monitored by DWR;
YCWA will continue with monthly collection of groundwater elevation data at these locations.
A groundwater monitoring plan for the groundwater substitution transfers was prepared in coordination
with DWR. In addition to the ongoing groundwater monitoring activities, this plan also includes
monitoring groundwater levels and water quality in wells participating in the groundwater substitution
transfers, and increased monitoring activities for wells within 1 mile of the Bear River. A summary of
the monitoring results is included in the Post-Groundwater Substitution Transfer Assessment section.
In spring 2009, YCWA carried out an annual update to the well inventory of groundwater wells that
can potentially be used in the Yuba Conjunctive Use Program. This field inventory helped complete
the documentation of the diesel-to-electric conversion of groundwater wells in BWD, RWD, and
BVID.
To standardize data collection and centralize data management, YCWA has implemented a Data
Management System (DMS) using Hydstra. 4 The DMS centralizes data storage for groundwater
elevation data collected by YCWA and DWR. It also provides automated tools for data collection,
reporting, and sharing. The DMS was developed in coordination with DWR, which also uses Hydstra
for its Water Data Library database. Because both DWR and YCWA use Hydstra, automated data
sharing and synchronization of YCWA and DWR databases has been established.
In recognition of the importance of expanding its network of dedicated monitoring wells to improve
quality of collected data and increase monitoring efficiency, YCWA submitted an application for an
4

Kisters Pty Ltd, Engineering & Environmental Data Management Software
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AB303 Local Groundwater Assistance grant for Fiscal Year 2007-2008. The application for additional
monitoring wells was selected by DWR for funding through Proposition 84 bond funding. The contract
for this work was authorized by DWR in spring 2010 and it is anticipated that five new groundwater
monitoring wells will be installed in summer 2011.
GMP COMPONENT CATEGORY 3: GROUNDWATER RESOURCE PROTECTION

3.3

YCWA is continuing its coordination efforts with various local, state, and federal agencies that
monitor groundwater quality and are responsible for projects that clean up groundwater contamination.
Detailed actions by YCWA are summarized in Appendix A.
To formalize the adaptive management of the Yuba Groundwater Basin, an empirically based
groundwater adaptive management tool (GAMT) was developed as a planning tool for the YCWA
Conjunctive Use Program. This tool helps the agency proactively manage the groundwater basin and
avoid long-term impacts from substitution transfer pumping. The GAMT was developed using
available historical groundwater-level data to quantitatively predict basin response to proposed
groundwater substitution transfer pumping, and basin recovery post-transfer pumping. A regression
analysis of historical spring and fall groundwater elevations at monitoring wells was used to develop a
set of response and recovery functions for each member unit. The response function accounts for the
long-term groundwater elevation trends, annual precipitation, and groundwater substitution transfer
pumping volume, while the recovery function accounts for annual precipitation and average
groundwater response due to summer pumping. GAMT output for the 2009 groundwater substitution
transfer is presented in Section 4.4.
To compile the various geographic information system (GIS) mapping products developed for the
YCWA Conjunctive Use Program, a digital library of the major map features was developed. The
digital library contains dynamic map layers that allow for effective use and distribution of mapping
data in Adobe Acrobat file format.
3.4

GMP COMPONENT CATEGORY 4: GROUNDWATER SUSTAINABILITY

To increase conjunctive use opportunities and provide more recharge to the groundwater basin, YCWA
completed the construction of the Wheatland Canal and associated pumping station to deliver surface
water supplies to the WWD, which had historically been supplied by groundwater. With the ability to
deliver surface water, WWD was able to participate in the 2009 YCWA groundwater substitution
transfer program.
PLANNED GROUNDWATER MANAGEMENT ACTIVITIES

3.5

Planned groundwater management activities for the coming year include the following:

•
•
•
•

Continue to implement the elements of the GMP to achieve its BMOs
Update the 2005 GMP; updates usually take place every 5 years
Continue to coordinate with DWR on ongoing monitoring activities in the Yuba subbasins
Continue to coordinate with member units on the implementation and monitoring of the 2010
groundwater substitution transfers
• Continue updating the well inventory
• Complete site selections and begin monitoring well installation for the AB303 Local
Groundwater Assistance grant project
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4
2009 POST-GROUNDWATER SUBSTITUTION TRANSFER
ASSESSMENT
This section describes conditions in the Yuba subbasins (Figure 6) with respect to groundwater
substitution transfers that took place during 2009. YCWA monitors groundwater elevations and water
quality before, and after the substitution transfers. The subsections below summarize an analysis of
aquifer recovery after 2 consecutive years of groundwater substitution transfers. Data used for this
analysis were collected from monitoring wells and pumping wells included in the transfer program.
4.1

OBSERVATIONS FROM GROUNDWATER SUBSTITUTION TRANSFER PUMPING WELLS

In 2009, 88,900 acre-feet of groundwater were extracted for the substitution transfer by seven member
units (Figure 7), including BWD (26,750 acre-feet), BVID (4,800 acre-feet), DCMWC (7,300 acrefeet), Hallwood Irrigation Company (HIC) (12,000 acre-feet), RWD (10,750 acre-feet), SYWD
(16,300 acre-feet), and WWD (11,000 acre-feet). Transfer volumes for 2008 are also presented on
Figure 7. Each member unit collected monthly flow readings during the transfer process. Pumping
began in May 2009 and the majority of the groundwater extracted for the transfer was pumped between
June and August of 2009. Each member unit collected depth-to-groundwater measurements before the
start of pumping, and monthly for at least 4 months after pumping stopped at all accessible transfer
wells.
Figure 8 shows depth-to-groundwater measurements in spring 2009 compared to spring 2010 for all of
the transfer wells where measurements were available. Depth-to water measurements were generally
collected before the transfer and for 5 months after the transfer to evaluate aquifer recovery. The charts
are formatted so that wells in which the depth to water was the same in spring 2009 as in spring 2010
(i.e., full recovery of the aquifer to pre-transfer levels) fall on the complete recovery line; the dashed
line representing 5 feet of drawdown is also presented for comparison. The figure shows that water
levels in a majority of the transfer wells recovered to near pre-transfer levels. Groundwater levels in
the WWD, as well at some locations in the RWD and SYWD, recovered more than 100 percent after
the 2009 transfers (i.e., water levels were higher in spring 2010 than in spring 2009). However, water
levels in several transfer wells in the BVID declined more than 10 feet from spring 2009 to spring
2010.
Figure 9 shows the first and last EC measurements collected from the transfer wells during the 2009
transfer process. EC measurements were generally collected at the start of the transfer, 2 months after
the transfer began, and at the termination of pumping. Wells that plot along the 1:1 line represent
locations where the EC did not change during the 2009 groundwater substitution transfer. Wells
plotting above the line represent locations where EC decreased during the transfer while wells plotting
below the line represent an increase in EC. The majority of the wells did not have a significant change
in EC during the 2009 groundwater substitution transfer.
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Figure 6. Yuba Subbasin and Groundwater Substitution Transfer Well Locations
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Groundwater Substitution Transfer Volume by Member Unit
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Figure 7. 2008 and 2009 Groundwater Substitution Transfer Volumes by Member Unit
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Figure 8. Spring 2009 and Spring 2010 Depth-to-Water Measurements in Groundwater
Substitution Transfer Pumping Wells
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Figure 8. Spring 2009 and Spring 2010 Depth-to-Water Measurements in Groundwater
Substitution Transfer Pumping Wells (Contd.)
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Figure 9. Initial and Final EC Measurements in 2009 Groundwater Substitution
Transfer Pumping Wells

Yuba County Water Agency

4-6

August 2010

Groundwater Management Plan
2009-2010 Annual Measurement and Monitoring Report

2009 Post-Groundwater Substitution Transfer Assessment

Figure 9. Initial and Final EC Measurements in 2009 Groundwater Substitution
Transfer Pumping Wells (Cont.)
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OBSERVATIONS FROM GROUNDWATER MONITORING WELLS

Figures 10 and 11 show groundwater elevation hydrographs for 2008 through spring 2010 at several
monitoring wells in the North and South Yuba subbasins, respectively. Water levels at PMW-02
(Figure 10), a nested well with three screened intervals (from shallow to deep: -02A, -02B, and -02C),
decreased slightly in the summer months and recovered in the winter. As the hydrographs show, head
differences among the three screened intervals are minimal; therefore, vertical hydraulic gradients are
expected to be small at this location. PMW-02 is located within the CID, which does not participate in
the Yuba River Accord but did pump 8,262 acre-feet of groundwater for water transfers during 2009.
Groundwater elevations at the PMW-02 wells declined by approximately 9 feet from spring 2009 to
spring 2010, and by approximately 15 feet from spring 2008 to spring 2010. In contrast, water levels at
PMW-16, located near the boundary of the CID and the HIC, experienced drawdown sharply
beginning in early May 2009, which corresponds to the start of groundwater substitution transfer
pumping. The water levels continued to decline throughout the duration of the transfer period and
began to recover in late October 2009, with nearly full recovery by spring 2009. Groundwater
elevation declined by only approximately 5 feet at PMW-16 from spring 2008 to spring 2010.
The groundwater elevation at well 17N04E33Q002M, is located in RWD near the intersection with the
CID and BVID, shows a distinct response to pumping in 2008 and 2009 but recovered above the prepumping elevation by April 2010. To the southwest, the groundwater elevation at well
16N04E17R002M, located near the intersection of RWD and CID, also declined sharply due to
summer pumping but had not recovered to pre-pumping levels by April 2010; the net decline in
groundwater elevation from April 2008 to April 2010 was approximately 8 feet.
Groundwater levels in well 16N03E01P002M, located in Reclamation District (RD) 10, fluctuated
seasonally but with a net downward trend; from April 2008 to April 2010 groundwater levels declined
approximately 8 feet.
In the South Yuba Subbasin (Figure 11) water levels at PMW-21, located within the BWD, and PMW05, located in the SYWD, were relatively steady during 2008 and 2009, although water elevations at
both wells declined by approximately 8 feet from April 2008 to April 2010. Although both of the
Member Units participated in the 2009 transfers, the lack of a distinct aquifer response is likely due to
a combination of the location of the monitoring well screen, both horizontally and vertically, relative to
the location of the transfer well screens and the distribution of pumping from the transfer wells.
PMW-25 and PMW-27 are both located in or near the WWD, which, as noted above, had historically
been supplied by groundwater but participated in the 2009 transfer after completion of surface water
delivery construction. The 2008 and 2009 pumping response at the two wells is similar, indicating the
pumped volume for the 2009 transfer is roughly in the range of historical pumping values for the
WWD.
PMW-06, located in the SYWD, showed a distinct response to the 2009 groundwater substitution
transfer pumping, with observed drawdown of approximately 70 feet. However, the water level at this
well recovered to within 6 feet of the pre-pumping elevation by April 2010. The difference between
the 2008 and 2009 response at this well is explained by the fact that SYWD pumped a significantly
larger volume of water in 2009 than in 2008 (Figure 7).
Multi-completion groundwater monitoring well PMW-07is located near Dry Creek in the DCMWC.
Observed drawdown in response to summer pumping is greatest in the deepest completion (PMW07C), indicating that pumping in this area is concentrated in the deeper portions of the aquifer.
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Figure 10. 2008-2010 Groundwater Hydrographs in North Yuba Subbasin
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Figure 11. 2008-2010 Groundwater Hydrographs in South Yuba Subbasin
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Figure 12. 2008-2010 Hydrographs for Bear River and Yuba River Areas
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Figure 12 displays stage at the Bear River gauge at Pleasant Grove Road (BPG ) and continuous
groundwater elevations from a single multi-level piezometer screened in four discrete depth intervals.
River stage and groundwater elevation in the shallowest monitoring well (BR-1A) correlated relatively
well for the period shown. River stage correlated relatively poorly with groundwater levels in
progressively deeper monitoring wells (BR-1B, -1C, and -1D), particularly during the summer months
when nearby transfer wells were operating. The hydrograph for BR-1A does not show a distinct
response to pumping, as observed in the deeper wells. However, water elevations were higher
throughout the year from the shallowest to deepest wells; i.e., the direction of the vertical hydraulic
gradient was downward. A downward hydraulic gradient indicates the potential for vertical flow of
water; the magnitude of the flow is dependent on aquifer transmissivity and head differences between
the aquifer units.
Figure 12 also shows a hydrograph of stage on the Yuba River near Marysville (MRY5) and
groundwater elevation from a cluster of five vertically distributed groundwater monitoring wells near
the Yuba River. Groundwater elevations in the two shallowest wells (YR-2 and YR-1A) correlate well
with river stage. Two intermediate wells, YR-1B and YR-1C, show the strongest response to pumping
during the summer months. It should be noted that there are no groundwater substitution transfer
pumping wells within approximately 8,000 feet of the Yuba River in this area.
Figure 13 presents a contour map of groundwater elevations for spring 2010. Figure 14 presents a
head difference map for spring 2009 to spring 2010, and Figure 15 presents a head difference map for
spring 2008 to spring 2010. The head difference maps indicate that, after 2 subsequent years of
groundwater substitution transfer pumping, water levels in the Yuba subbasins are generally very close
to the spring 2008 conditions but have declined in some areas. Groundwater elevations in the North
Yuba Subbasin near RWD, BVID, and CID have declined from 2008 to 2010, with a maximum
observed drawdown of 18 feet at one monitoring location in the northern portion of the subbasin.
However, groundwater elevations in the North Yuba Subbasin are within historical ranges (Figure 2)
and the 2 years of pumping have not created a significant overdraft situation. Groundwater elevations
in the South Yuba Subbasin have only slightly declined since 2008; conditions in this subbasin are also
suitable for future transfers.
4.3

2009 GROUNDWATER ADAPTIVE MANAGEMENT TOOL RESULTS

The output of the GAMT tool for the 2009 groundwater substitution transfer, showing predicted and
observed groundwater elevations for Member Units in the North and South Yuba subbasins, is shown
on Figure 16. In the North Yuba Subbasin, the GAMT slightly overpredicted drawdown (see the
predicted and observed fall 2009 values on Figure 16) in CID and RD 10, but more closely matched
actual basin response elsewhere. Note that no observed fall 2009 groundwater elevations were
available in BVID. In the South Yuba Subbasin, the GAMT slightly underpredicted fall 2009 water
levels in the DCMWC and in WWD but adequately predicted basin response and recovery elsewhere.
Note that the fall 2009 water levels in all of the South Yuba Subbasin Member Units participating in
the groundwater substitution transfer were well above fall 1991 levels. The South Yuba Subbasin is
managed to the fall 1991 groundwater levels as set forth in language from the Yuba Accord Water
Purchase Agreements and the Conjunctive Use Agreements between the Member Units of the Accord
and YCWA.

5

Bear River and Yuba River stage is obtained from California Data Exchange Center (CDEC) available online at:
http://cdec.water.ca.gov/queryTools.html
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4.4

2009 Post-Groundwater Substitution Transfer Assessment

COMPLIANCE WITH MONITORING REQUIREMENTS

The 2009 groundwater substitution transfer was conducted in compliance with the monitoring
requirements set forth in the long-term Water Purchase Agreement. Specific monitoring requirements
are discussed below:

• Monitoring of Water Levels from Transfer Wells – Depth-to-groundwater was measured in

•

•

•

•

4.5

each accessible transfer well before the start of pumping. Depth-to-groundwater was also
measured monthly upon completion of the transfer for a period of time sufficient to document
recovery or stabilization of water levels in the aquifer.
Water Levels from Monitoring Wells – Water levels from 45 groundwater monitoring wells
were measured at least monthly throughout 2010 in a coordinated effort between DWR and
YCWA. Many of the wells were equipped with water-level data loggers, which provided
continuous (15-minute to 2-hour recording intervals) measurements of groundwater levels.
Electrical Conductivity Readings – The member units measured EC in water samples
collected from suitable groundwater substitution transfer wells according to the following
schedule: as soon as practicable after pumping was initiated, 2 months after the initial EC
measurements, and at the termination of pumping.
Drawdown Analysis – The monitoring requirements state that a drawdown analysis will be
conducted at selected groundwater monitoring wells in close proximity to the groundwater
substitution transfer pumping wells. DWR is evaluating well log information to determine
suitable wells at which to perform the analysis.
Bear River Analsyis – DWR recommended focused monitoring for wells in close proximity to
the Bear River. YCWA is collaborating with DWR to implement the monitoring for this area,
which is used to improve the understanding of groundwater-surface water interactions. Multilevel well data (Figure 13) has been evaluated for changes in groundwater-surface water
interactions during the transfer period. DWR and YCWA are collaborating on a drawdown
analysis (i.e., aquifer test) and an evaluation of construction information for wells in the
vicinity of the Bear River to improve the understanding of groundwater-surface water
interaction.
THIRD PARTY IMPACTS

No direct third-party impacts have been documented in relation to the 2009 groundwater substitution
transfer. However, several landowners in RD 10 expressed concerns regarding drawdown of
groundwater due to groundwater substitution transfer pumping in the North Yuba Subbasin. YCWA
has agreed to enhanced monitoring in the RD 10 area, which includes monthly monitoring of dedicated
groundwater monitoring wells. YCWA will work with RD 10 to identify other wells (e.g., inactive
production wells) that may be added to the monitoring network. Two of the new groundwater
monitoring wells that are planned for 2011 as part of the Fiscal Year 2007-2008 AB303 grant will be
installed in RD 10. The Accord Member Units have agreed to develop a well inventory for selected
irrigation wells in RD 10 and to collect pre- and post-irrigation groundwater elevations and EC
measurements from those wells during the irrigation season. YCWA and the Accord Member Units
will collaborate to resolve any future impacts due to groundwater substitution transfer pumping.
Additionally, pumping volumes for the 2010 groundwater substitution transfers will be selected so as
to minimize impacts to groundwater elevation in RD 10.
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Figure 13. Spring 2010 Groundwater Elevations in the Yuba Subbasins
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Figure 14. Spring 2009 to Spring 2010 Head Difference Map
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Figure 15. Spring 2008 to Spring 2010 Head Difference Map
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Figure 16. GAMT Output for the 2009 Groundwater Substitution Transfer
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Comments

Table A. Summary of Implementation Progress of GMP Action Items (Updated for 2009-2010)
Status

2009-2010 Annual Measurement and Monitoring
report has been prepared and is presented in a public
meeting and posted on YCWA Web site.

Component Category 1: Stakeholder Involvement Plan

Ongoing

1.1. Involving the Public
1. Provide public briefings at meetings of the Agency’s Board of Directors and GMP annual
meetings regarding GMP implementation progress.

Ongoing

Completed
Status

Completed as part of the AB303 grant application
process for Fiscal Year 2005-2006.

Advisory committee was formed during GMP
process. Meetings were on an approximately monthly
basis.
Comments

2. Work with member units to maximize outreach on GMP activities.

1.2. Formation of an Advisory Committee for GMP Development
1. Invite local agencies that are managing groundwater to form a committee that meets to
review progress on topics including, but not limited to, GMP implementation, monitoring
reports, potential amendments to the GMP, etc.
Component Category 2: Monitoring Program

Completed

2.1. Groundwater Storage and Elevation
1. Coordinate with Member Units, DWR, and other basin groundwater extractors (e.g.,
Beale AFB, municipalities, etc.) to identify an appropriate group of wells for monitoring both
during transfer and non-transfer years.

Completed

Yuba County Water Agency

Groundwater Management Plan
2007-2008 Annual Measurement and Monitoring Report

Coordinated data collection and reporting are an
ongoing activity.

2. Coordinate with Member Units, DWR, and other basin groundwater extractors to ensure
that the selected wells are maintained as part of a long-term monitoring network.

Ongoing

YCWA has identified its monitoring network needs
and is working to incrementally expand the network.
In 2006, eight new dedicated monitoring wells were
constructed. YCWA is scheduled to install five
additional monitoring wells in 2011. Additionally, in
2010 YCWA took over monthly monitoring
responsibilities for 15 groundwater monitoring wells
that had previously been under the responsibility of
the DWR.

3. Coordinate with DWR to ensure that the timing of water-level data collection by Member
Units and other basin groundwater extractors in transfer years coincides within 1 month of
DWR data collection on wells measured twice a year.

Measurement and monitoring protocols have been
developed as part of the Conjunctive Use Pilot
Project funded by Prop 13.

A-1

Eight new monitoring wells were constructed during
2006 using Proposition-13 and AB303 grants. YCWA
is scheduled to install five additional monitoring wells
in 2011.

Training activities are provided as needed.

Completed

Completed

Ongoing

4. Coordinate with Member Units, DWR, and other basin groundwater extractors to ensure
that needed water-level data are collected, verify that uniform data collection protocols are
used among agencies, and confirm that data sharing and archiving procedures are
implemented.
5. Provide training for the Member Units and other basin groundwater extractors on
implementation of data collection protocol, if requested.
6. Consider ways to fill gaps in the monitoring well network by identifying additional suitable
existing wells or identifying opportunities for constructing new monitoring wells.
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Component Category 2: Monitoring Program
Ongoing

Status

Assessment of groundwater conditions for 2005
through 2009 has been completed.

Assessment of groundwater elevations for 2005
through 2009 has been completed.

Ongoing

Comments

7. Annually assess groundwater storage and elevation trends and conditions based on the
network. Compare current trends to historical trends. Present findings to DWR and
coordinate on future program modifications.
Ongoing

Table A. Summary of Implementation Progress of GMP Action Items (Updated for 2008-2009) (Contd)

8. Assess the adequacy of the groundwater storage and elevation monitoring well networks
annually.

1. Coordinate with Member Units, DWR, and other basin groundwater extractors (e.g.,
Beale AFB, municipalities, etc.) to identify an appropriate group of wells for monitoring both
during transfer and non-transfer years.

Ongoing

2.2. Groundwater Quality

2. Coordinate with DWR to ensure that the selected wells are maintained as part of a longterm monitoring network.

Yuba County Water Agency

Completed

Completed

Ongoing

Training activities are provided on as-needed basis.

Measurement and monitoring protocols for YCWA
monitoring program have been documented in the
Measurement and Monitoring Report.

YCWA implemented HYDSTRA database system
that compiles all groundwater monitoring data for
Yuba County.

Coordinated data collection and reporting are an
ongoing activity.

6. Provide training for the Member Units and other basin groundwater extractors on
implementation of Action Item 5, if requested.

Groundwater Management Plan
2007-2008 Annual Measurement and Monitoring Report

Ongoing

Completed as part of the AB303 grant application
process for Fiscal Year 2005-2006. Five additional
wells will be installed in 2011 with AB303 funding.

DWR-Central District initiated expansion of the set of
wells monitored for water quality with 15 new wells
surveyed in 2006. Due to budget constraints, DWR
did not collect water quality samples for wells in the
Yuba Basin.
YCWA has identified its build out monitoring network
needs and is working to incrementally expand the
network. In 2006, eight new dedicated monitoring
wells were been constructed. YCWA is scheduled to
install five additional monitoring wells in 2011.

Completed

Completed as part of the AB303 grant application
process for Fiscal Year 2005-2006. Multi-piezometer
well in DCMWC was constructed in 2006 to monitor
water quality in and around the Wheatland area.

3. Coordinate with DWR to ensure that the timing of water quality data collection by
Member Units and other basin groundwater extractors in transfer years coincide within 1
month of DWR data collection.

7. Consider ways to fill gaps in the monitoring well network by identifying additional suitable
existing wells or identifying opportunities for constructing new monitoring wells.

Completed

Completed as part of the "Summary of Basin
Understating for Yuba County" report.

4. Coordinate with Member Units, DWR, and other basin groundwater extractors on the
development of uniform data collection protocols and data sharing and archiving
procedures.
5. Coordinate with Member Units, DWR, and other basin groundwater extractors to ensure
that needed water quality data are collected, verify that uniform data collection protocols
are used among the agencies, and confirm that data sharing and archiving procedures are
implemented.

8. Coordinate with Member Units, DWR, other basin groundwater extractors, and other
local, State, and federal agencies to identify where wells may exist in areas with sparse
groundwater quality data. Identify opportunities for collecting and analyzing water quality
samples from those wells. If wells are sampled through other programs, coordinate with the
appropriate agency on sharing of data.

Completed

A-2

9. Assess current groundwater quality trends in comparison to historical trends. Present
findings to DWR and coordinate on future program modifications.
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Component Category 2: Monitoring Program

Status

Completed

Yuba County Water Agency

1. Meet with DWR to understand the results of its Bear River study and the need for future
studies.

Completed

Completed

Data sharing protocols with DWR have being
prepared.

DWR has installed two additional monitoring wells on
the Yuba River and on Honcut Creek.

Bear River well completion report and preliminary
monitoring results have been received.

Groundwater Management Plan
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2. Meet with DWR to determine the need to and cost effectiveness of installing additional
monitoring stations.

Completed

Inventory of available data has been completed and
compiled as part of the "Summary of Basin
Understating for Yuba County" report.

Funding for a passive land subsidence monitoring
program has been provided through Proposition-13
grant.
Land subsidence monitoring plan was developed and
included in the Measurement and Monitoring Report
and is available to member units.

A land subsidence monitoring program is being
developed in coordination with DWR.

Assessment of groundwater quality for 2009-2010
has been documented in this report. Although DWR
did not collect water quality samples during 2009,
YCWA coordinated with the Member Units to collect
EC measurements from groundwater substitution
transfer pumping wells.

Completed as part of the "Summary of Basin
Understating for Yuba County" report.

Comments

Table A. Summary of Implementation Progress of GMP Action Items (Updated for 2008-2009) (Contd)
Completed

1. Coordinate with DWR on the necessity of developing and implementing a monitoring
program.

Completed

Ongoing

10. Obtain DWR’s 2002 water quality data for the 84 wells that were sampled and prepare
Stiff plots and tri-linear diagrams to evaluate geographical trends in groundwater quality.

11. Assess the adequacy of the groundwater quality monitoring well network annually.

2. Explore funding opportunities for the installation of subsidence extensometers and other
benchmarks to perform periodic repeat-level surveys at the benchmarks if a monitoring
program is determined to be warranted.

Completed

2.3. Inelastic Subsidence

3. Educate Member Units on the potential for land surface subsidence and signs that could
be indicators of subsidence.

3. Coordinate with DWR on the development of uniform data collection protocols and data
sharing and archiving procedures.

Completed

YCWA acquired and installing installed a data
management system based on HYDSTRA.

2.4. Groundwater and Surface Water Interaction

1. Continue to coordinate with member units and other water purveyors to determine what
types of data are currently available and in what formats.

Completed

2.5. Data Management System

2. Develop data management methods on an as-needed basis for data determined critical
to the management of water resources in Yuba County.
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Component Category 3: Groundwater Resource Protection

Comments

Planned

Completed as part of the "Summary of Basin
Understating for Yuba County" report.

Status

Table A. Summary of Implementation Progress of GMP Action Items (Updated for 2008-2009) (Contd)

1. Schedule a meeting with the County Department of Environmental Services, Member Units and
interested M&I water purveyors to facilitate the exchange of information of existing County well
ordinances and discuss possible new ordinances.

Completed

3.1. Well Construction, Abandonment and Destruction Policies

2. Request that Beale AFB provide a copy of the most recently delineated investigation borders for
remediation sites originating from Beale AFB, and other known groundwater contaminant sources
to; YCWA Members Units and M&I water purveyors within the County for their review and possible
use.

Completed

The "Summary of Basin Understating for Yuba
County" report provides updated subsurface
hydrogeology information for the Yuba
subbasins.
Ongoing
Status

Yuba County Water Agency

Comments

Groundwater basin assessment for North
Sacramento Valley is scheduled for winter
2008.

Completed as part of the "Summary of Basin
Understating for Yuba County" report.
Coordination activities are going on an annual
basis.
2004-2005 monitoring results has been
published and documented in the "Summary
of Basin Understating for Yuba County"
report.

Documented in the "Summary of Basin
Understating for Yuba County" report.

Groundwater Management Plan
2007-2008 Annual Measurement and Monitoring Report

Planned

Planned

Survey of oil and gas well has been
completed as part of the "Summary of Basin
Understating for Yuba County" report.

3. Provide support to Member Units on well construction, destruction, and abandonment as
requested. For example, providing access to existing analysis on subsurface hydrogeology for the
construction of new wells.

Component Category 3: Groundwater Resource Protection

4. Obtain “wildcat” well map from California Division of Oil and Gas to ascertain the extent of
historical gas well drilling operations in the area as these wells could function as conduits of
contamination if not properly destroyed.

3.2. Wellhead Protection Measures
1. Request that municipalities provide vulnerability summaries from the DWSAP to the YCWA to be
used for guiding management decisions in the basin.

3.3. Protection of Recharge Areas
1. Coordinate with the SWRCB regarding participation in the GAMA Program when appropriate.

Ongoing

3.4. Fuel Storage Tanks
1. Request information from the RWQCB and other responsible agencies with regard to water
quality concerns within the basin.

Ongoing

Completed

2. Coordinate with Beale AFB to obtain annual monitoring reports describing extent of groundwater
contamination plumes on base.
3. Provide YCWA Members Units with all information obtained from OES and the RWQCB on the
extent of the investigation areas of contaminant plumes and LUST sites for their information in
developing groundwater extraction patterns and in the siting of future production or monitoring
wells.
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Component Category 3: Groundwater Resource Protection

Status

Comments

Table A. Summary of Implementation Progress of GMP Action Items (Updated for 2008-2009) (Contd)

Completed

3.5. Control of Saline Water Intrusion
1. Request information from the RWQCB and other responsible agencies with regard to water
quality concerns within the basin.

Completed

Documented in the "Summary of Basin
Understating for Yuba County" report.

Completed as part of the "Summary of Basin
Understating for Yuba County" report.
Coordination activities are going on an annual
basis.
Base of fresh water contours has been
developed for the Yuba subbasins in the
"Summary of Basin Understating for Yuba
County" report.
Completed

2. Acquire geophysical logs for oil and gas exploration borings. These logs are available through
the California Department of Conservation Division of Oil and Gas. These electrical geophysical
logs will delineate the base of freshwater at each boring location.
3. Publish information obtained from DWR and other sources on salinity trends in annual basin
report.

Comments
Wheatland canal project is complete.

A dedicated monitoring well has been installed
in Wheatland in 2006. More wells are planned
to monitor the groundwater health conditions.

Status
Completed
Ongoing

Component Category 4: Groundwater Sustainability
1. Continue pursuing the project to deliver surface water to WWD.
2. Coordinate with Member Units to use monitoring data to maintain the health of the subbasins.

Yuba County Water Agency
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Key:
AFB = Air Force Base
DCMWC = Dry Creek Mutual Water Company
DWR = California Department of Water Resources
DWSAP = Drinking Water Source Assessment and Protection Program
GAMA = Groundwater Ambient Monitoring & Assessment Program
GMP = Groundwater Management Plan
LUST = Leaky Underground Storage Tank
M&I = municipal and industrial
OES = Office of Emergency Services
RWQCB = Regional Water Quality Control Board
SWRCB = State Water Resources Control Board
WWD = Wheatland Water District
YCWA = Yuba County Water Agency
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