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EXECUTIVE SUMMARY

The 2017 Annual Report describes Basin activities related to the Los Osos Basin Plan (LOBP)
Groundwater Monitoring Program, and provides results and interpretation of these activities in
calendar year 2017. The LOBP Groundwater Monitoring Program is necessary to accomplish the
following continuing goals set forth in Section 2.4 of the LOBP (1SJ Group, 2015):

1. Provide for a continuously updated hydrologic assessment of the Basin, its water resources
and sustainable yield.

2. Create a water resource accounting which is able to meet the information needs for
planning, monitoring, trading, environmental management, utility operations, land
development and agricultural operations.

The LOBP Groundwater Monitoring Program is also necessary to support other goals of the LOBP,
including prevention of seawater intrusion, establishing a long-term environmentally and
economically sustainable and beneficial use of the Basin, and the equitable allocation of costs
associated with Basin management.

Groundwater Production

Groundwater production for calendar year 2017 is summarized in Table ES-1 below. Purveyor
production has increased by 5 percent compared to 2016, while total basin production has
decreased by 4 percent compared to 2016 due to lower estimated production for community
facilities and agriculture.

Table ES-1. Groundwater Production for Calendar Year 2017
Description Production in Acre-Feet

Los Osos Community Services District 570
Golden State Water Company 450
S&T Mutual Water Company 30

Purveyor Subtotal 1,050
Domestic wells 220
Community facilities 130
Agricultural wells 670

Total Estimated Production 2,070

Note: All figures rounded to the nearest 10 acre-feet

2017 Annual Monitoring Report - FINAL 1 June 2018
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Basin Status
The status of the Basin in terms of key parameters and metrics are as follows:

Precipitation. The basin received above normal rainfall in 2017. The drought condition
for San Luis Obispo County improved from exceptional drought (the highest intensity) to
abnormally dry (the lowest intensity) during 2017 (NDMC/USDA/NOAA, 2017).

Seawater intrusion front movement. The seawater intrusion front retreated toward the
coast between Fall 2016 and Fall 2017 (an improvement), although a portion of the retreat
may be due to wellbore flow at metric well LA10, pending further evaluation.

Basin Yield Metric. The Basin Yield Metric decreased between 2016 and 2017 (an
improvement), and has met the LOBP goal for two consecutive years.

Water Level Metric. The Water Level Metric increased between Spring 2016 and Spring
2017 (an improvement), but has not reached the target value.

Chloride Level Metric. The Chloride Metric decreased between Fall 2016 and Fall 2017
an improvement), but has not reached the target value.

Nitrate Metric. The Nitrate Metric increased between Winter 2016 and Winter 2017 (a
deterioration), and has not reached the target value.

Recommendations for improving the quality and availability of data are contained in Chapter 9 of
the Annual Report. The recommendations include developing a rating curve for the stream gage
on Los Osos Creek, developing specific yield values for individual aquifers to improve
groundwater storage estimates, re-evaluating the Water Level Metric target, and further evaluation
of wellbore flow and Upper Aquifer influence at Chloride Metric well LA10.

LOBP Metrics

As described in Section 7 (“Data Interpretation”) of this Annual Report, the LOBP established
several metrics to measure nitrate impacts to the Upper Aquifer, seawater intrusion into the Lower
Aquifer, and the effect of management efforts of the Basin Management Committee (BMC). These
metrics allow the Parties, the BMC, regulatory agencies, and the public to evaluate the status of
nitrate levels and seawater intrusion, and the impact of implementation of the LOBP programs in
the Basin through objective, numerical criteria that can be tracked over time. The status of key
Basin metrics is summarized in Table ES-2.
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Table ES-2. LOBP Metric Summary

Calculated Value

Recommended Action

S

Metric LOBP Goal from 2017 Data in Addition to LOBP
Programs
Implement additional
conservation measures
Basin Yield Metric 80 or less 75 to reduce indoor and

outdoor demands (See
Section 10.3.2)

Water Level Metric

8 feet above mean

1.5 feet above mean

Implement additional
conservation measures
to reduce indoor and

sea level or higher sea level outdoor demands (See
Section 10.3.2)
Implement additional
. conservation measures
Chioride .LEVEI 100 mg/L or 132 mg/L to reduce indoor and
Metric lower

outdoor demands (See
Section 10.3.2)

None recommended

Nitrate Metric 10 mg/L or lower | 32 mg/L (NO3-N)

Adaptive Management Program

In addition to the programs described in the LOBP, the following additional measures
recommended in the context of adaptive management.
provided in Section 10 of this Annual Report:

are
Details regarding each program are

Potential Adaptation of Urban Water Use Efficiency Program. The BMC plans to
evaluate the status and the effectiveness of the program throughout the year. The County
has implemented a new series of rebates as described in Chapter 10.

Development of Contingency Plan. The BMC plans to develop a contingency plan and
related actions in the event Basin Metric trends fail to demonstrate progress toward LOBP
goals, including defined schedules and milestones.

Discussion and Development of Metrics for Future Growth. The BMC plans to provide
input into the Los Osos Community Plan, including consideration of Basin Metrics and
defined goals as they relate to the timing of future growth.

Additional Water Quality Metrics. The BMC intends to consider developing additional
metrics and/or numerical goals as appropriate to protect the upper aquifer from water
quality threats, such as seawater intrusion and chromium-6 contamination. An Upper
Aquifer Water Level Profile has been developed as described in Section 7.5 for this annual
report.
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LOBP Infrastructure Programs

The status of LOBP infrastructure programs is summarized Table ES- 3.
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Table ES-3. Basin Infrastructure Projects

Project Name Parties Involved | Funding Capital Cost Status
Status
Program A
Water Systems Interconnection LOCSD/ Fully Construction | Project completed February 2017, with final approval in
GSwcC Funded Value: March 2017
$103,550
Upper Aquifer Well (8™ Street) LOCSD Fully $250,000 Well was drilled and cased in December 2016. Budget
Funded remaining $250,000 to equip the well. Design RFP was
issued in April, and a consultant was retained in June
2017. Bid documents are currently being prepared by
the consultant. Project to be completed by the first quarter
of 2019 or earlier if possible.
South Bay Well Nitrate Removal LOCSD Completed
Palisades Well Modifications LOCSD Completed
Blending Project (Skyline Well) GSWC Fully Previously Completed - the Rosina Nitrate Unit was brought on-line
Funded | funded through | on October 9, 2017 and it is currently producing 160
rate case gallons per minute of treated water.
Water Meters S&T Completed
Program B
LOCSD Wells LOCSD Not BMP: Project not initiated
Funded $2.7 mil
GSWC Wells GSWC Not BMP: Project not initiated
Funded $3.2 mil
Community Nitrate Removal Facility LOCSD/GSWC Partial First phase GSWC'’s Program A Blending Project allows for
combined with | incremental expansion of the nitrate facility and can be
GSWC considered a first phase in Program B.
Program A

2017 Annual Monitoring Report - FINAL
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Project Name Parties Involved Funding Capital Cost Status
Status
Program C
Expansion Well No. 1 (Los Olivos) GSWC Completed
Expansion Well No. 2 GSWC/LOCSD | Cooperative BMP: Property acquisition phase is on-going through efforts of
Funding $2.0 mil LOCSD. Four sites are currently being reviewed, and
all appear to be potentially viable for new east side
Lower Aquifer wells, Environmental studies were
initiated in December 2016 for expansion well #2.
Expansion Well 3 and LOVR Water | GSWC/LOCSD | Cooperative BMP: Property acquisition phase is on-going through efforts of
Main Upgrade Funding $1.6 mil LOCSD. The BMC is also evaluating the need for
Expansion Well 3 for the current population given the
decline in water demands.
LOVR Water Main Upgrade GSWC May be BMP: Project may not be required, depending on the pumping
deferred $1.53 mil capacity of the drilled Program C wells. It may be
deferred to Program D.
S&T/GSWC Interconnection S&T/ Pending BMP: $30,000 | Conceptual design
GSwC
Program M
New Zone C/D/E Lower Aquifer All Parties Funded Cleath-Harris scope was approved in September 2017
monitoring well in Cuesta by the through $115,000 meeting, and staff is currently working through right of
Sea BMC (2018 BMC | way and permitting issues for the selected site.
Budget Budget Item 9) | Construction is expected in late 2018, or early 2019,

2017 Annual Monitoring Report - FINAL
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1. INTRODUCTION

The Los Osos groundwater basin was adjudicated in October 2015 (Los Osos Community Services
District v. Southern California Water Company [Golden State Water Company] et al. (San Luis
Obispo County Superior Court Case No. CV 040126) and is managed by the Los Osos
Groundwater Basin Management Committee (BMC), consisting of representatives from Los Osos
Community Services District (LOCSD), Golden State Water Company (GSWC), S&T Mutual
Water Company (S&T), and the County of San Luis Obispo (County). This is the third Annual
Report for the basin.

The 2017 Annual Report describes basin activities related to the Los Osos Basin Plan (LOBP)
Groundwater Monitoring Program, and provides results and interpretation of these activities. The
LOBP Groundwater Monitoring Program is necessary to accomplish the following continuing
goals set forth in Section 2.4 of the LOBP (1SJ Group, 2015):

1. Provide for a continuously updated hydrologic assessment of the Basin, its water
resources and sustainable yield.

2. Create a water resource accounting which is able to meet the information needs for
planning, monitoring, trading, environmental management, utility operations, land
development and agricultural operations.

The LOBP Groundwater Monitoring Program is also necessary to support other LOBP goals,
including prevention of seawater intrusion, establishing a long-term environmentally and
economically sustainable and beneficial use of the basin, and the equitable allocation of costs
associated with basin management (ISJ Group, 2015). The program will provide significant
overlap with several regulatory requirements, including:

e Senate Bill 1168, Senate Bill 1319, and Assembly Bill 1739 which collectively establish the
Sustainable Groundwater Management Act (SGMA)

e California Statewide Groundwater Elevation Monitoring (CASGEM) Program

e State Water Resource Control Board’s (SWRCB) salt and nutrient monitoring guidelines as
adopted in the state Recycled Water Policy

e Recycled Water Management Plan requirements for the Los Osos Water Recycling Facility
(LOWRF)

This report was prepared by Cleath-Harris Geologists (CHG). Wallace Group contributed to the

Executive Summary and produced Chapter 10 (Adaptive Management). BMC member agency
staff provided assistance during field monitoring activities and with Annual Report review.

2017 Annual Monitoring Report - FINAL 6 June 2018
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2. BACKGROUND

In August 2008, the Superior Court of the State of California for the County of San Luis Obispo
(Court) approved an Interlocutory Stipulated Judgment (ISJ) between LOCSD, GSWC, S&T, and
the County. Under the ISJ, these Parties formed a working group, undertaking technical studies
and management discussions that produced the LOBP in January 2015. The LOBP presents a
comprehensive groundwater management strategy and serves as the cornerstone of a physical
solution to address the significant problems facing the basin, including seawater intrusion and
elevated nitrate concentrations, and for restoration of basin water resources, while respecting
existing water rights. The LOBP Groundwater Monitoring Program is a key component of the
LOBP, providing water level and water quality data that serve as measures of effectiveness for
LOBP programs and activities with respect to the restoration of basin water resources. A final
Stipulated Judgment was approved by the Court on October 14, 2015.

The Sustainable Groundwater Management Act (SGMA) took effect on January 1, 2015, and
requires that certain actions be taken in groundwater basins designated as either high or medium
priority by the California Department of Water Resources (DWR), including the Los Osos Basin.
DWR identified the Los Osos Basin as a high priority basin subject to critical conditions of
overdraft due to seawater intrusion and nitrate impairment (DWR, 2014, 2016). SGMA does not
apply to the LOBP plan areas covered by the Stipulated Judgment, which are shown in Figure 1.
In order to comply with SGMA, the County formed the Groundwater Sustainability Agency (GSA)
to cover groundwater basin areas between the Bulletin 118 Basin boundaries (Basin 3-8) and the
LOBP area boundary, which are designated as "fringe areas". Hydrogeologic characterization of
the fringe areas in support of a Basin Boundary Modification Request was initiated in 2017 (see
Section 2.2.4).

2.1  Groundwater Monitoring History

Groundwater monitoring has been performed by public agencies, water purveyors, and consultants
for various basin studies and programs over several decades. A list of historical investigations,
monitoring reports, and monitoring programs with a major focus on basin water levels and water
quality through 2017 is included in Appendix A.

2.2 Groundwater Monitoring Program Design

The purpose of the LOBP Groundwater Monitoring Program is to collect and organize groundwater
data on a regular basis for use in management of the basin. Design of the LOBP Groundwater
Monitoring Program is detailed in Chapter 7 of the LOBP. The basic elements of the program are
as follows:

= Monitor long-term groundwater level trends in a network of wells for three monitoring
groups within the basin: First Water (FW), Upper Aquifer (UA), and Lower Aquifer (LA).

2017 Annual Monitoring Report - FINAL 7 June 2018
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= Monitor seasonal fluctuations and long-term water quality trends at selected wells in each of
the three monitoring groups.

= Compile hydrologic data pertinent to basin management, including groundwater production
from the two principal water supply aquifers (Upper Aquifer and Lower Aquifer),
wastewater disposal and recycled water use, local precipitation data and County stream
gage records for Los Osos Creek.

= QOrganize historical and ongoing water production, water level and water quality monitoring
data into three comprehensive databases, facilitating access and analysis.

= Collect data sufficient to evaluate the effectiveness of basin management strategies adopted
in the LOBP via established metrics.

There were a total of 85 wells in the LOBP Groundwater Monitoring Program in 2016, including 37
BMC member agency monitoring wells, 17 municipal wells (active and inactive) and 31 private
wells (CHG, 2017a). Two private wells and one agency monitoring well have been added to the
monitoring program, for a total of 88 network wells in 2017. Private well participation in the
monitoring program during 2017 was 82 percent (27 out of 33 wells).

Existing groundwater monitoring wells were chosen for their specific characteristics and to
achieve, to the degree possible, horizontal and vertical coverage throughout the basin. The LOBP
Groundwater Monitoring Program coverage within the basin is shown in Figures 2, 3, and 4.
Correlation between LOBP Groundwater Monitoring Program well numbers and state well
numbers, along with well construction information and monitoring tasks are included in Appendix
B. Construction of a nested Upper Aquifer and Lower Aquifer monitoring wells near the bay was
recommended in the LOBP and approved in 2017 (budgeted for 2018).

2.2.1 Water Level Monitoring

Groundwater elevations in wells are measures of hydraulic head at certain locations in an aquifer.
Groundwater moves in the direction of declining head, and groundwater elevation contours can be
used to show the general direction of, and hydraulic gradient associated with, groundwater
movement. Changes to the amount of groundwater in storage within an aquifer can also be
estimated by using changes in the hydraulic head with other parameters. Water level monitoring is
a fundamental tool in characterizing basin hydrology, and is performed at LOBP Groundwater
Monitoring Program locations. Equipping of eight monitoring locations with water level
transducers was planned to provide an efficient and high level of resolution for tracking dynamic
changes in Basin groundwater levels. Seven of the eight locations have been equipped with
transducers (see Section 7.2).

Of the 88 wells currently in the groundwater monitoring network, 32 are representative of First
Water, 18 are representative of the Upper Aquifer, and 38 are representative of the Lower Aquifer.
Spatially, 5 water level monitoring wells are located in the Dunes and Bay Area, 25 wells are
located in the Western Area, 38 are located in the Central Area, and 20 are located in the Eastern
Area.

2017 Annual Monitoring Report - FINAL 9 June 2018
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First Water

The First Water group refers to wells screened within the first 50 feet of saturated sediments across
the basin, regardless of the aquifer (Figure 5). First Water is the interface where percolating
waters, including precipitation and return flows from irrigation and wastewater, mix with basin
waters. This 50-foot thick interface occurs within unconfined sediments and would rise and fall
seasonally with water level fluctuations. Where First Water is close to ground surface, it also
impacts drainage and is associated with flooding issues in low-lying areas. First Water extends
across the basin, and may be present in dune sands, Paso Robles Formation deposits, or Los Osos
Creek alluvium (Figure 5). Selected First Water wells, including those in downtown Los Osos are
used to represent the perched aquifer (Zones A and B) and Alluvial Aquifer for water level
contouring.

Upper Aquifer

The Upper Aquifer (Zone C) refers to the non-perched aquifer above the regional aquitard (Figure
5). As noted above, a portion of the Upper Aquifer may also be considered first water in certain
basin areas. Historically, the Upper Aquifer was developed as the main water supply for the
community, and is still the main source of water for rural residential parcels. A significant
increase in Upper Aquifer production is planned under infrastructure program B . Monitoring the
Upper Aquifer in the urban area, those properties contained within the Urban Reserve Line as
shown in Figure 10 of the LOBP, is important to both local purveyors and rural residential parcels.

Lower Aquifer

The Lower Aquifer refers to water bearing sediments below the regional aquitard. There are both
Paso Robles Formation and Careaga Formation deposits in the Lower Aquifer. The base of the
Lower Aquifer is claystone and sandstone bedrock, although the effective base of fresh water lies
above bedrock at the western edge of the basin. There are two generalized aquifer zones within the
Lower Aquifer. Zone D lies between the regional aquitard (AT2 clay) and a deeper aquitard (AT3
clay). Zone E is below the AT3 clay (Figure 5).

Lower Aquifer Zone D is currently the main water supply source for the community. The seawater
intrusion front has been advancing inland at increasing rates over time, and a significant reduction
in Lower Aquifer production, together with other LOBP programs, is necessary to halt, slow and/or
reverse intrusion.

2.2.2 Groundwater Quality Monitoring

Groundwater quality monitoring refers to the periodic collection and analysis of groundwater from
wells. The analytical requirements are highly variable, depending on the purpose of monitoring.
General minerals and nitrate are common water quality constituents of analysis for groundwater
basin investigations. There are many other classes of water quality constituents of concern,
however, such as volatile organic compounds, inorganic compounds (metals), petroleum

2017 Annual Monitoring Report - FINAL 1 3 June 2018
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hydrocarbons or emerging contaminants. Hexavalent Chromium has also been a concern in
several shallow wells as described in the 2015 Annual Groundwater Monitoring Report (CHG,
2015). Many of these constituents are regulated and have drinking water standards. The purveyors
monitor many of these constituents and data from those monitoring efforts will be incorporated into
the LOBP Groundwater Monitoring Program, as described below.

Monitoring Constituents

Constituents of analysis for the LOBP Groundwater Monitoring Program have been selected to
evaluate salt loading and associated nitrate impacts, seawater intrusion and wastewater disposal.
Table 1 lists the general mineral constituents, including nitrate, which will be monitored as part of
the program, although additional constituents are quantified in the general minerals suite performed
by the analytical laboratory (See Appendix C). Total Dissolved Solids (TDS) and specific
conductance are standard measures for groundwater mineralization and salinity. Temperature and
pH are parameters that are routinely measured during sampling to confirm that the groundwater
samples represent the aquifer. Table 1 presents constituents to be tested in the wells designated for
water quality monitoring, which are distributed laterally and vertically across the basin (Figures 2, 3
and 4). Sampling at private wells will be pending private well owner participation in the LOBP
Groundwater Monitoring Program.

Table 1. Water Quality Monitoring Constituents®

Constituent Reporting Limit Units
Specific Conductance 1.0 uS/cm
pH (field) 0.01 pH units
Temperature (field) 0.1 °F
TDS 20 mg/L
Carbonate Alkalinity 10 mg/L
Bicarbonate Alkalinity 10 mg/L
Total Alkalinity as CaCO; 10 mg/L
Chloride 1.0 mg/L
Nitrate - Nitrogen 0.1 mg/L
Sulfate 2.0 mg/L
Boron 0.1 mg/L
Calcium 1.0 mg/L
Magnesium 1.0 mg/L
Potassium 1.0 mg/L
Sodium 1.0 mg/L

'From LOBP (ISJ Group, 2015)
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The Lower Aquifer (via Well LA4 and Well LA14) will also be monitored using down hole
geophysics once every three years (natural gamma and induction logs) to provide a unique measure
of seawater intrusion over time in one location within the basin. Vertical movement of the
freshwater-seawater interface has historically averaged 2-3 feet per year between 1985 and 2015
(CHG, 2015). The practical resolution of the methodology for measuring vertical interface
movement is close to 5 feet, so a three-year monitoring frequency provides sufficient time to
identify movement, based on the historical data. LAA4 is located near the Sea Pines Golf Course in
the Western Area, and LA14 is located at the north end of Palisades Avenue. Seawater is highly
conductive, compared to fresh water, and an induction log performed in a borehole penetrating the
fresh water/seawater interface shows the vertical transition from fresh water to seawater. The next
scheduled geophysical logging is for October 2018.

Constituents of Emerging Concern

Monitoring Constituents of Emerging Concern (CECs) is a requirement of salt and nutrient
management plans adopted pursuant to the State Water Resources Control Board Recycled Water
Policy (SWRCB, 2009). Such monitoring can measure potential dilution and soil-aquifer
treatment of recycled water constituents, and travel time and movement of recycled water. As part
of LOWRF operation, the County is also required by the Regional Water Quality Control Board
Monitoring and Reporting Program (MRP) Order No. R3-2011-0001 to monitor recycled water for
CECs on an annual basis.

The initial CECs to be monitored are listed in Table 2, and were selected based on the Recycled
Water Policy. There are three types of CECs, each of which has a different function.
Health-based indicators directly monitor the presence of classes of constituents in groundwater,
while performance-based and surrogate indicators measure the effectiveness of the wastewater
treatment process. The list of CECs is not intended to be comprehensive, but meant to be
representative. CECs may be added to (or removed from) the monitoring list once data has been
collected and analyzed, subject to approval by the BMC.
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Table 2. CEC Monitoring Constituents
Constituent or Parameter Type of Constituent Type of Reporting

Indicator | Limit (ug/L)
17B-estradiol Steroid Hormones 0.001
Triclosan Antimicrobial 0.050

Health
Caffeine Stimulant 0.050
NDMA (Nitroso-dimethylamine) Disinfection Byproduct 0.002
Gemfibrozil Pharmaceutical Residue 0.010
DEET (Diethyl-meta-toluamide) Personal Care Product 0.050
Performance

lopromide Pharmaceutical Residue 0.050
Sucralose Food additive 0.100
Ammonia N/A N/A
Nitrate-Nitrogen N/A N/A
Total Organic Carbon N/A Surrogate N/A
UV Light Absorption N/A N/A
Specific Conductance N/A N/A

'From LOBP (ISJ Group, 2015)
2.2.3 Monitoring Frequency

Monitoring frequency is the time interval between data collection. Seasonal fluctuations relating
to groundwater levels or quality are typically on quarterly or semi-annual cycles, correlating with
seasonal precipitation, recharge, water levels, and often well production. The monitoring schedule
for groundwater levels collected under the LOBP Groundwater Monitoring Program will coincide
with seasonal water level fluctuations, with higher levels (i.e. elevations) in April (Spring) and
lower levels in October (Fall). Spring water levels collected under the LOWRF Baseline
Groundwater Monitoring Program (First Water and Upper Aquifer groups) may extend beyond
April into June, and Fall water levels may extend beyond October into December. A semi-annual
monitoring frequency provides a measure of these seasonal cycles, which can then be
distinguishable from the long-term trends. At the transducer-monitored locations, water level
measurements will be recorded automatically on a daily basis and downloaded during the regular
semi-annual water level monitoring events.

The monitoring frequency for water quality sampling and analyses performed under the LOBP
Groundwater Monitoring Program will generally be once per year in October (Fall), when
groundwater levels (i.e. elevations) are seasonally low and many water quality constituents have
historically been at a higher concentrations than their corresponding Spring measurement. Lower
Aquifer groundwater monitoring will also be performed in April (Spring) as a means of tracking
seawater intrusion in greater detail. The schedule for Fall water quality testing performed under
the LOWRF Groundwater Monitoring Program (First Water and Upper Aquifer) has been moved
by San Luis Obispo County from October to December.
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2.2.4 SGMA Activities

In June 2017, San Luis Obispo County authorized a basin characterization study for the Basin
fringe areas with Basin Boundary Modification Request (BBMR) preparations. These fringe
areas, which lie outside of the Basin Plan Areas but within the DWR Bulletin 118 basin boundary,
were the subject of a BBMR in 2016 that was denied by the DWR due to lack of supporting
scientific evidence. A new BBMR is planned for 2018 that includes scientific evidence from the
fringe area characterization study.

2.2.5 Additional Basin Studies

CHG delivered a Technical Memorandum to the BMC and Morro Bay National Estuary Program in
March 2017 on the Basin Yield Metric response to reduced long-term precipitation in the Los Osos
Groundwater Basin (CHG, 2017b). The purpose of the study was to understand how reduced
precipitation would affect estimated basin sustainable yield, and what the corresponding level of
groundwater production would be at 80 percent of the Basin Yield Metric, which is the target for
safe operation of the basin, as recommended in the LOBP. A link to the Technical Memorandum
is included in the References section.

3. CONDUCT OF WORK

This Groundwater Monitoring Program Annual Report covers monitoring activities performed
during the 2017 calendar year. While information from prior years is included in data presentation
and interpretation, the conduct of work and detailed groundwater monitoring results are reported
for 2017.

3.1 Services Provided

All 2017 groundwater monitoring data compiled for this report, unless described otherwise, comes
from the following monitoring programs:

= San Luis Obispo County Public Works, Semi-Annual Water Level Monitoring Program:
water level data.

= Purveyor water supply well monitoring: water level, water quality and production data.

= LOWRF Waste Discharge Order R3-2011-0001 Groundwater Monitoring Program
(CCRWQCB, 2011): water level and water quality data.

= LOBP Groundwater Monitoring Program: water level and water quality data.
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3.2 Field Methods

Groundwater level measurement and groundwater sampling are the primary field activities
performed for the LOBP Groundwater Monitoring Program. Field activities include measuring
and recording water levels in wells and collecting groundwater samples for laboratory analytical
testing. The field methods approved for use in the LOBP Groundwater Monitoring Program are
presented in Appendix D. These methods are recommended for services performed directly for
the BMC and for other monitoring programs that contribute data to the LOBP Groundwater
Monitoring Program.

3.2.1 Elevation Datum

The original survey for wells in the County's Semi-Annual Water Level Monitoring Program was
likely based on the National Geodetic Vertical Datum of 1929 (NGVD 29), which has been
replaced in land surveying practice by the North American Vertical Datum of 1988 (NAVD 88).
Several wells were re-surveyed in 2003 and 2005 using NAVD 88, but there are still wells with
elevations based on NGVD 29, along with wells with no known elevation survey. For the 2017
Annual Report, wellhead elevations reported in tables are from the latest available survey or
estimated from topographic maps (with datum given). For water level contouring and storage
calculations, the NGVD 29 reference point elevation have been adjusted to NAVD 88 datum using
a 2.8 feet upward shift, based on North American Vertical Datum Conversion (VERTCON) data
reviewed for the Los Osos area, as published by the National Geodetic Society. A review of all
reference points by a licensed surveyor is recommended, after which all data may be expressed in
the current NAVD 88 standard, including the Water Level Metric.

3.2.2 Water Level Monitoring Procedures

Groundwater level monitoring typically uses an electric sounder or steel tape. If the well is
equipped and active, monitoring would take place when the pump is off and the water level is
relatively static. Seven monitoring network wells are currently equipped with a pressure
transducer, allowing for automatic water level data collection between regular (manual) monitoring
events. These devices are placed below water in a well and record changes in pressure that occur
in response to changes in the height of the water column above the transducer. Detailed water
level monitoring procedures are included in Appendix D.

3.2.3 Groundwater Sampling Procedures

Groundwater sampling procedures ensure collection of a representative groundwater sample from
an aquifer for water quality analysis. Unused or unequipped wells are purged of standing or
stagnant water prior to sampling. Stabilization of field measurements for conductivity, pH, and
temperature, along with minimum purge volumes, are included in the approved methods.
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Sampling procedures for general mineral and nitrate sampling (with additional procedures for
wastewater indicator compounds) are presented in Appendix D.

An induction electric log, which is used periodically at Wells LA4 and LA14, measures formation
specific conductance using high frequency alternating currents that are induced into the formation.
The technique may be used in open boreholes or wells cased with PVC, but not in steel-cased wells.
Seawater is highly conductive, compared to fresh water, and an induction log performed in a
borehole penetrating the fresh water/seawater interface will show the vertical transition from fresh
water to seawater. By convention, conductivity measurements from the induction tool are put
through an electrical reciprocator and converted to a resistivity curve on the log. The gamma ray
log, which is also performed periodically at Wells LA4 and LA14, measures naturally occurring
gamma emissions from the formation surrounding the borehole. These emissions can penetrate
both PVC and steel-cased wells, and are typically used to measure clay content when gamma active
clays are present (Welenco, 1996). Since natural gamma emissions are not affected by changes in
water quality, the gamma ray log can be used as a depth calibration tool when comparing induction
logs from different monitoring events.

3.3 Monitoring Staff Affiliations

Monitoring services that contributed data to the 2017 Annual Report were performed by staff or
consultants affiliated with the following agencies:

= San Luis Obispo County Department of Public Works, Water Resources Division. County
staff performed semi-annual water level monitoring, collected and maintained precipitation
and stream gage records. Rincon Consultants performed semi-annual (June and
December) water level monitoring and water quality sampling at selected private wells and
monitoring wells for the LOWRF Groundwater Monitoring Program.

= Los Osos Water Purveyors (LOCSD, GSWC, S&T). Water agency staff performed
semi-annual water level monitoring and water quality sampling at municipal water supply
wells.

= Los Osos BMC (LOCSD, GSWC, S&T, and County). CHG performed semi-annual (April
and October) water level monitoring, water quality sampling at private wells, monitoring
wells, and municipal supply wells for the LOBP Groundwater Monitoring Program.

4. MONITORING RESULTS

The results of groundwater monitoring activities performed in 2017 for the various basin
monitoring programs are summarized below. Overlap between the LOBP Groundwater
Monitoring Program and other ongoing monitoring programs are shown in Appendix B.
Laboratory analytical reports of groundwater samples collected for the LOWRF Groundwater
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Monitoring Program are contained in their respective June and December 2017 monitoring
program reports (Rincon Consultants, 2017b, 2018).

4.1  Water Level Monitoring Results

Tables 3 through 8 present the results of groundwater level measurements at LOBP Groundwater
Monitoring Program wells, as reported by the various monitoring programs. Available water
levels for wells labeled "Private™ are not reported herein, but those listed as measured have been
used for aggregated water level contour maps. "Private” wells refer to domestic wells, agricultural
irrigation wells, and monitoring wells that are not controlled by BMC member agencies.

Spring water levels were measured in April 2017 for the County Semi-Annual Water Level
Monitoring Program and the Lower Aquifer Monitoring Program, and in April and May for the
LOWRF Groundwater Monitoring Program. Fall water levels were measured in October 2017 for
the County Semi-Annual Water Level Monitoring Program and the LOBP Groundwater
Monitoring Program. The LOWRF Groundwater Monitoring Program schedule moved from
October to December beginning in Fall 2016. For consistency with the LOBP and County
programs, however, CHG also monitored water levels at selected LOWRF monitoring program
wells in October 2017, rather than using the December 2017 LOWRF monitoring event values.
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Table 3. Spring 2017 Water Levels - First Water

R. P. Elevation and Water Level (Feet

Well ID State Well Number Datum (feet) Date ( _ )
Depth | Elevation
FW1 30S/10E-13A7 PRIVATE (not measured)
FW2 30S/10E-13L8 32.631 4/11/2017 21.49 11.14
FW3 30S/10E-13G 50.95° 4/10/2017 42.3 8.65
FW4 30S/10E-13H 49.331 4/11/2017 23.46 25.87
FW5 30S/10E-13Q2 101.271 4/10/2017 86.72 14.55
FW6 30S/10E-24A 193.04 1 4/10/2017 162.29 30.75
FW7 30S/10E-24Ab Not measured (damaged)
FWS8 30S/11E-7L4 45,761 4/11/2017 35.6 10.16
FW9 30S/11E-7K3 90.711 4/17/2017 51.63 39.08
FW10 30S/11E-7Q1 25.291 4/10/2017 6.94 18.35
FW11 30S/11E-7R2 61.931 4/13/2017 20.92 41.01
FW12 30S/11E-18C2 34,551 4/13/2017 18.29 16.26
FW13 30S/11E-18B2 79.891 4/13/2017 18.26 61.63
FW14 30S/11E-18E1 PRIVATE (measured)
FW15 30S/11E-18N2 125.53 1 4/10/2017 83.94 41.59
FW16 30S/11E-18L11 88.02° 4/13/2017 46.31 41.71
FW17 30S/11E-18L12 103.85* 4/13/2017 17.9 85.95
FW18 | 30S/11E-18P 150° not measured
FW19 30S/11E-18)7 125.741 4/12/2017 19.53 106.21
FW20 30S/11E-8Mb 95 2 4/13/2017 42.4 52.6
FW21 30S/11E-8N4 95.99* 4/13/2017 36.2 59.79
FW22 30S/11E-17F4 PRIVATE (measured)
FW23 30S/11E-17N4 PRIVATE (measured)
FW24 30S/11E-17J2 PRIVATE (measured)
FW25 30S/11E-17R1 PRIVATE (not measured)
FW26 30S/11E-20A2 PRIVATE (not measured)
FW27 | 30S/11E-20L1 134.07° | 4/20/2017 | 32.2 | 101.9
FW28 30S/11E-20M2 PRIVATE (measured)
FW29 30S/11E-20A1 PRIVATE (measured)
FW30 30S/11E-18R1 PRIVATE (not measured)
FW31 | 30S/11E-19A 2132 | 4/20/2017 | 316| 1814
FW32+ 30S/11E-21D14 PRIVATE (measured)
NOTES: 1 NAVDSS elevation as reported by licensed land surveyor

2 estimated elevation (NAVD88)

3 elevation as reported by County (datum unknown, likely NGVD29)

+ added for current reporting year
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Table 4. Spring 2017 Water Levels - Upper Aquifer

Well ID State Well Number R, IB;Lequa(t;:;)and Date Water Level (Fee-zt)
Depth | Elevation

UA1 30S/10E-11A1 16.01" | 5/24/2017 12.39 3.6
UA2 30S/10E-14B1 19.48" 5/24/2017 15.9 3.6
UA3 30S/10E-13F4 192 4/4/2017 10 9.0
UA4 30S/10E-13L1 38.68° | 4/11/2017 31.6 7.1
UAS 30S/11E-7N1 9.133 4/13/2017 3.5 7.5
UA6 30S/11E-18L8 79.18' | 4/17/2017 56.9 22.3
UA7 30S/11E-18L7 79.16 * 4/17/2017 64.5 14.7
UAS8 30S/11E-18K7 135.65° 4/12/2017 118.7 17.0
UA9 30S/11E-18K3 121.18% | 4/17/2017 108 13.2
UA10 30S/11E-18H1 107.10° 4/10/2017 93 14.1
UA11 30S/11E-17D PRIVATE (not measured)
UA12 30S/11E-17E9 105.85 % | 4/13/2017 88.17 17.7
UA13 30S/11E-17E10 106° 4/13/2017 92.1 139
UA14 30S/11E-17P4 PRIVATE (not measured)
UA15 30S/11E-20B7 PRIVATE (not measured)
UA16 30S/11E-17L4 PRIVATE (measured)
UA17 30S/11E-17E1 PRIVATE (measured)
UA18 30S/11E-17F2 PRIVATE (measured)

NOTES: 1NAVDS8S8 elevation as reported by licensed land surveyor

2 estimated elevation (assume NAVDS88)
3 elevation as reported by County (datum unknown, likely NGVD 29)
All NGVD 29 elevations are converted to NAVD 88 prior to contouring
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Table 5. Spring 2017 Water Levels - Lower Aquifer
R. P. Elevation Water Level
Well ID State Well Number and Datum Date (Feet)

(feet) Depth | Elevation
LAl 30S/10E-2A1 23.13' | 5/24/2017 15.83 7.3
LA2 30S/10E-11A2 16.07 ' | 5/24/2017 11.49 4.6
LA3 30S/10E-14B2 19.47* 5/24/2017 17.54 1.9
LA4 30S/10E-13M1 41.20° 4/17/2017 44,53 -3.3
LAS 30S/10E-13L7 37° 4/11/2017 33 4.0
LA6 30S/10E-13L4 682 5/17/2017 63.5 4.5
LA7 30S/10E-13P2 PRIVATE (not measured)
LA8 30S/10E-13N 138.50° 4/11/2017 134 4.5
LA9 30S/10E-24C1 178.32° | 4/17/2017 176 2.3
LA10 30S/10E-13J1 95.313% | 4/17/2017 79 16.3
LA11 30S/10E-12J1 8.43' | 4/11/2017 5.26 3.2
LA12 30S/11E-7Q3 24.303% | 4/13/2017 35.3 -11.0
LA13 30S/11E-18F2 1003 4/11/2017 | 104.47 -4.5
LA14 30S/11E-18L6 79.36 ' | 4/17/2017 78.1 1.3
LA15 30S/11E-18L2 85 ? 4/13/2017 106.2 -21.2
LAl6 30S/11E-18M1 106.82 3 4/17/2017 99.01 7.8
LA17 30S/11E-24A2 210.40° not measured
LA18 30S/11E-18K8 135.74° | 4/12/2017 | 137.83 -2.1
LA19 30S/11E-19H2 256.20° | 4/18/2017 | 271.31 -15.1
LA20 30S/11E-17N10 140° 4/17/2017 164 -24.0
LA21 30S/11E-17E7 105.85°3 4/18/2017 | 111.14 -5.3
LA22 30S/11E-17ES8 105.85° 4/18/2017 124.9 -19.1
LA23 to LA30 PRIVATE (measured LA24, LA26, LA27, LA29)
LA31 30S/10E-13M2 (Mixed aquifer - used for water quality only)
LA32 30S/11E-18K9 (Mixed aquifer - used for water quality only)
LA33 30S/11E-17A1 PRIVATE (measured)
LA34 30S/11E-8F 26.151 4/27/2017 3.5 22.7
LA35 30S/11E-21Bb 96° 4/4/2017 64 32
LA36 30S/11E-21Ja PRIVATE (not measured)
LA37+ | 30S/11E-21B1 81.4° [ 4/17/2017 | 59.92 | 21.08
LA38+ | 30S/11E-21E PRIVATE (not measured)
NOTES: 1NAVDS8S8 elevation as reported by licensed land surveyor

2 estimated elevation (assume NAVD 88)
3 elevation as reported by County (datum unknown, likely NGVD 29)

+ added for current reporting year
All NGVD 29 elevations are converted to the NAVD 88 datum prior to contouring
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Table 6. Fall 2017 Water Levels - First Water
R. P. Elevation Water Level
V:/S“ State Well Number and Datum Date (Feet)

(feet) Depth | Elevation
FW1 30S/10E-13A7 PRIVATE (not measured)
FW2 30S/10E-13L8 32.63'| 10/2/2017 23.34 9.3
FW3 30S/10E-13G 50.951 10/2/2017 41.46 9.5
FW4 30S/10E-13H 49.331 10/2/2017 25.9 23.4
FW5 30S/10E-13Q2 101.271 10/10/2017 86.4 14.9
FW6 30S/10E-24A 193.041 10/5/2017 | 159.16 33.9
FW7 30S/10E-24Ab Not measured (damaged)
FW8 30S/11E-7L4 4576 | 10/3/2017 37.54 8.2
FW9 30S/11E-7K3 90.71% | 10/2/2017 52.86 37.9
FW10 30S/11E-7Q1 25.291 10/5/2017 8.19 17.1
FW11 30S/11E-7R2 61.93' | 10/2/2017 22.96 39.0
FW12 30S/11E-18C2 34,551 10/12/2017 19.61 14.9
FW13 30S/11E-18B2 79.89 1 10/12/2017 21.2 58.7
FW14 30S/11E-18E1 PRIVATE (measured)
FW15 30S/11E-18N2 125.531 10/2/2017 83.38 42.2
FW16 30S/11E-18L11 88.02' | 10/3/2017 45.69 42.3
FW17 30S/11E-18L12 103.85' | 10/4/2017 21.02 82.8
FW18 30S/11E-18P 150° 10/2/2017 24.61 125.4
FW19 30S/11E-18)7 125.741 10/12/2017 24.7 101.0
FW20 30S/11E-8Mb 95 2 10/12/2017 42.99 52.0
FW21 30S/11E-8N4 95991 10/12/2017 36.97 59.0
FW22 30S/11E-17F4 PRIVATE (not measured)
FW23 30S/11E-17N4 PRIVATE (measured)
FW24 30S/11E-17J2 PRIVATE (measured)
FW25 30S/11E-17R1 PRIVATE (not measured)
FW26 30S/11E-20A2 PRIVATE (measured)
FW27 | 30S/11E-20L1 134.07 % | 10/31/2017 | 55.59 | 78.5
FW28 30S/11E-20M2 PRIVATE (measured)
FW29 30S/11E-20A1 PRIVATE (measured)
FW30 30S/11E-18R1 PRIVATE (measured)
FW31 [ 30S/11E-19A 2132 | 10/3/2017 | 30.0 | 183
FW32+ | 30S/11E-21D14 PRIVATE (measured)
NOTES: 1NAVDS8S8 elevation as reported by licensed land surveyor

2 estimated elevation (NAVD 88)

3 elevation as reported by County (datum unknown, likely NGVD 29)

+ added for current reporting year
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Table 7. Fall 2017 Water Levels - Upper Aquifer
R. P. Elevation Water Level
VYB” State Well Number and Datum Date (Feet)

(feet) Depth | Elevation
UA1 30S/10E-11A1 16.01" | 11/2/2017 | 12.03 4.0
UA2 30S/10E-14B1 19.48' | 11/1/2017 15.85 3.6
UA3 30S/10E-13F4 192 10/10/2017 15 4.0
UA4 30S/10E-13L1 38.68° | 10/5/2017 | 31.96 6.7
UAS 30S/11E-7N1 9.132 10/8/2017 4.5 6.5
UA6 30S/11E-18L8 79.18' | 10/25/2017 | 59.2 20.0
UA7 30S/11E-18L7 79.16° 10/25/2017 | 67.81 114
UA8 30S/11E-18K7 135.65° 10/9/2017 | 122.12 13.5
UA9 30S/11E-18K3 121.18% | 10/10/2017 110 11.2
UA10 30S/11E-18H1 107.10°3 10/5/2017 96.06 11.0
UA11 30S/11E-17D PRIVATE (not measured)
UA12 30S/11E-17E9 105.85 3 10/11/2017 | 92.65 13.2
UA13 30S/11E-17E10 1062 10/18/2017 94.4 11.6
UA14 30S/11E-17P4 PRIVATE (not measured)
UA15 30S/11E-20B7 PRIVATE (not measured)
UA16 30S/11E-17L4 PRIVATE (measured)
UA17 30S/11E-17E1 PRIVATE (measured)
UA18 30S/11E-17F2 PRIVATE (measured)

NOTES: 1NAVDSS elevation as reported by licensed land surveyor

2 estimated elevation (assume NAVDS88)
3 elevation as reported by County (datum unknown, likely NGVD 29)
All NGVD 29 elevations are converted to the NAVD 88 prior to contouring.
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Table 8. Fall 2017 Water Levels - Lower Aquifer
R. P. Elevation Water Level

VYB” State Well Number and Datum Date (Feet)

(feet) Depth Elevation
LAl 30S/10E-2A1 23.13%| 11/1/2017 15.71 7.4
LA2 30S/10E-11A2 16.07 ' | 11/2/2017 11.18 5.2
LA3 30S/10E-14B2 19.47° 11/1/2017 17.8 -1.0
LA4 30S/10E-13M1 41.20° 10/5/2017 45.17 -4.0
LAS 30S/10E-13L7 372 10/4/2017 33.9 3.1
LA6 30S/10E-13L4 682 10/25/2017 77 -9.0
LA7 30S/10E-13P2 PRIVATE (not measured)
LAS8 30S/10E-13N 138.50% | 10/2/2017 135 3.5
LA9 30S/10E-24C1 178.32° | 10/12/2017 174 4.3
LA10 30S/10E-13J1 95.31% | 10/10/2017 87 8.3
LA11 30S/10E-12J1 8.43' | 10/4/2017 6.99 14
LA12 30S/11E-7Q3 24.30° | 10/19/2018 39.3 -15.0
LA13 30S/11E-18F2 1003 | 10/5/2017 | 108.36 -8.4
LA14 30S/11E-18L6 79.36 ' | 10/25/2017 81.52 -2.2
LA15 30S/11E-18L2 852 10/19/2017 96.8 -11.8
LAl6 30S/11E-18M1 106.82 3 10/25/2017 | 101.71 5.1
LA17 30S/11E-24A2 210.40° not measured
LA18 30S/11E-18K8 135.74° | 10/9/2017 | 141.75 -6.0
LA19 30S/11E-19H2 256.20° | 10/26/2017 | 274.21 -18.0
LA20 30S/11E-17N10 1402 | 10/13/2017 168 -28.0
LA21 30S/11E-17E7 105.85° 10/26/2017 118.4 -12.6
LA22 30S/11E-17E8 105.85° 10/11/2017 128.8 -23.0
LA23 to LA30 PRIVATE (measured LA24, LA25, LA29, LA30)
LA31 30S/10E-13M2 (Mixed aquifer - used for water quality only)
LA32 30S/11E-18K9 (Mixed aquifer - used for water quality only)
LA33 30S/11E-17A1 PRIVATE (measured)
LA34 30S/11E-8F 26.15* 10/12/2017 6.64 19.5
LA35 30S/11E-21Bb 96% | 10/3/2017 78 8.8
LA36 30S/11E-21)a PRIVATE
LA37+ | 30S/11E-21B1 81.42 | 10/5/2017 | 66.93 | 14.1
LA38+ 30S/11E-21E PRIVATE (measured)

NOTES: 1NAVDSS8 elevation as reported by licensed land surveyor

2 estimated elevation (assume NAVDS88)

3 elevation as reported by County (datum unknown, likely NGVD 29)

All NGVD 29 elevations are converted to the NAVD 88 prior to contouring.
+ added for current reporting year
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4.2  Water Quality Results

Available Fall 2017 water quality results for First Water and Upper Aquifer monitoring wells designated for
water quality reporting in the LOBP Groundwater Monitoring Program are presented in Table 9. The
LOBP Groundwater Monitoring Program does not include Spring 2017 water quality monitoring at First
Water or Upper Aquifer Wells. Available Spring and Fall 2017 water quality for Lower Aquifer
monitoring wells designated for water quality reporting in the LOBP Groundwater Monitoring Program are
presented in Tables 10 and 11. Groundwater monitoring field logs and laboratory analytical reports for the
2017 LOBP Groundwater Monitoring Program are included in Appendix C.

"Private™ wells refer to domestic wells, agricultural irrigation wells, and monitoring wells that are
not controlled by BMC member agencies. Private well participation in the monitoring program
during 2017 was 82 percent (27 out of 33 wells).

Some of the constituents of analysis that are part of the LOBP Groundwater Monitoring Program
listed in Table 1 are not included in the LOWRF Groundwater Monitoring Program. The missing
constituents include specific conductance, alkalinity (bicarbonate, carbonate, and total), calcium,
magnesium, and potassium.

Lower Aquifer wells LA2 and LA3 were not sampled in 2017. These are Morro Bay sand spit
wells that are scheduled for water quality monitoring every five years to track changes in salinity at
the coast (2015 LOBP). The next scheduled water quality sampling event on the sand spit will be
in 2020.

4.2.3 Nitrate and Chloride Results

Results for First Water wells indicate elevated nitrate concentrations across much of the urban area.
A more extensive compilation of shallow water quality, including nitrate and TDS concentration
maps, are presented for June and December 2017 in the County's LOWRF Groundwater
Monitoring Program reports (Rincon Consultants, 2017b, 2018). Nitrate concentration trends are
tracked using the Nitrate Metric (see Section 7.5.3).

Lower Aquifer water quality results for 2017 show one water supply well (LA31) impacted by
seawater intrusion, based on chloride concentrations over 250 mg/L. The overall trend in chloride
concentration and seawater intrusion is tracked using the Chloride Metric (see Section 7.5.3).

424 CEC Results

CEC sampling was conducted at well FW5 and FW26 in October 2017 (Table 12). Well FW5 is
hydraulically downgradient of the Broderson leach field site. Well FW26 is located in the Los
Osos Creek Valley (Figure 2). CEC results are presented in Table 12, with laboratory reports
included in Appendix C.
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Table 9. Fall 2017 Water Quality Results - First Water and Upper Aquifer
LOBP Alkalinity T
pH Total as (field)
Well SC (field) | TDS | CO3 | HCO3 | CaCO3 Cl NO3-N | SO4 B Ca | Mg K Na
State Well
Number Date uS/cm | pH units mg/L °F
Fw2* 30S/10E-13L8 12/14/17 928? 6.32 650 -- -- -- 120 44 31 0.14 | -- -- -- 150 64.6
Fwe* 30S/10E-24A 12/19/17 550" 7.04 440 -- -- -- 120 10 19 | <0.05| -- -- - 47 58.1
FW10* 305/11E-7Q1 Bi-annual schedule (not sampled in 2017)
FW15* | 30S/11E-18N2 12/14/17 6851 6.43 530 -- -- - 93 27 39 0.24 | -- -- - 62 66.9
FW17* | 30S/11E-18L12 12/14/17 882* 6.53 540 -- -- - 81 48 74 0.17 | -- -- - 58 70.7
FW20* | 30S/11E-8Mb Bi-annual schedule (not sampled in 2017)
Fw22* 30S/11E-17F4 12/14/17 680" 6.94 420 -- -- -- 140 1.3 24 | <0.05 | -- - -- 62 61.5
FW26 | 30S/11E-20A2 10/3/17 673 6.93 370 | <10 210 170 82 <0.5 4121 <0.1 |35 35| <1 | 35 56.7
FW28 | 30S/11E-20M2 10/3/17 836 7.70 490 | <10 240 200 47 <0.5 89.9] <0.1 |63] 48 | <1 | 30 67.3
UA3 30S/10E-13F4 10/12/2017 607 6.5 390 | <10 100 80 73 19.2 295 | <0.1 | 26| 19 2 64 --
UA9 30S/11E-18K3 10/12/2017 319 6.7 220 | <10 60 50 42 9.3 7.6 <0.1 |15 11 | <1 | 27 --
UA13 | 30S/11E-17E10 | 10/12/2017 506 6.88 310 | <10 110 a0 58 14 233 | <0.1 | 24| 23 1 40 65.8
NOTES: "--" = no result available; SC = specific conductance; TDS = total dissolved solids; CO3 = carbonate; HCO3= bicarbonate; CaCO3 = total alkalinity as calcium carbonate; Cl = chloride; NO3-N =

nitrate as nitrogen; SO4 = sulfate; B = boron; Ca = calcium; Mg = magnesium; K = potassium; Na = sodium; T = temperature; uS/cm = microsiemens per centimeter; mg/L = milligrams per liter; °F =
degrees Fahrenheit; < indicates less than Practical Quantitation Limit as listed in laboratory report.
* = readings from LOWRF Groundwater Monitoring Program sampling event in December 2017 (Rincon Consultants, 2018)
! Field measurements
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Table 10. Spring 2017 Water Quality Results - Lower Aquifer
LOBP Alkalinity T
pH Total as (field)
Well SC (field) TDS | CO3 | HCO3 | CaCO3 Cl NO3-N | SO4 B Ca Mg | K| Na
State Well
Number Date uS/cm | pH units mg/L °F
LA8 30S/10E-13N 04/11/17 434 6.45 270 <10 50 40 77 7.3 12.4 | <0.1 17 14 1 38 64.8
LA9 30S/10E24C1 04/10/17 490 7.0 310 <10 70 50 89 5.7 15.9 | <0.1 18 16 1 43 65.6
LA10 30S/10E-13J1 04/10/17 957 7.5 720 <10 80 60 231 2.6 14.7 | <0.1 52 48 2 35 68.5
LA11 30S/10E-12J1 04/11/17 1380 7.29 880 <10 350 280 167 <0.5 186 0.2 75 86 4 81 69.3
LA12 30S10E-7Q3 04/10/17 839 7.78 480 <10 300 240 91 <0.5 4951 0.2 47 43 2 54 70.9
LA15 30S/11E-18L2 WELL OFFLINE
LA18 30S/11E-18K8 04/12/17 616 7.5 450 <10 290 240 31 <0.5 38 <0.1 57 32 2 27 72.0
LA20 30S/11E-17N10 04/10/17 624 7.0 380 <10 280 230 39 0.6 26.7 | 0.1 35 34 2 40 68.7
LA22 30S/11E-17E8 04/13/17 466 7.52 300 <10 150 120 46 6.7 13.2 | <0.1 26 24 1 29 66.7
LA23 PRIVATE (not sampled)
LA28 PRIVATE (not sampled)
LA30 PRIVATE (not sampled
LA31+ 30S/10E-13M2 04/17/17 3380 7.47 2060 | <10 60 50 907 0.6 178 0.2 114 | 109 | 4 | 413 66.6
LA32+ 30S/11E-18K9 04/10/17 461 7.16 270 <10 190 150 35 1.9 19.1 | <0.1 24 23 1 31 72.0
NOTES: "--" = no result available; SC = specific conductance; TDS = total dissolved solids; CO3 = carbonate; HCO3= bicarbonate; CaCO3 = total alkalinity as calcium carbonate; Cl = chloride; NO3-N =

nitrate as nitrogen; SO4 = sulfate; B = boron; Ca = calcium; Mg = magnesium; K = potassium; Na = sodium; T = temperature; uS/cm = microsiemens per centimeter; mg/L = milligrams per liter; °C =
Celsius (some values converted from degrees Fahrenheit as reported on field logs); + indicates proposed addition to monitoring program; < indicates less than Practical Quantitation Limit as listed
in laboratory report.

2017 Annual Monitoring Report - FINAL

30

June 2018




CHG

A4
———
A 4
Table 11. Fall 2017 Water Quality Results - Lower Aquifer
. Alkalinity -
Basin sC P TDS Cl |NO3-N|so4a| B | ca|Mg|K| Nal,.
Plan State Well Number Date (field) cos | Heos | Totlas (field)
CaCo03
Well
puS/cm | pH units mg/L °F
LA8 30S/10E-13N 10/02/17 438 7.94 290 | <10 30 30 78 7.6 13.2 [ <0.1| 15 14 | 1] 36 | 65.3
LA9 30S/10E-24C1 10/12/17 484 6.7 270 | <10 70 60 89 6 16.3 | <0.1 | 19 17 | 2 | 46 --
LA10 30S/10E-13J1 10/12/17 702 6.8 510 | <10 80 60 164 34 12.5 | <0.1 | 39 36 | 2| 33 --
LA11 30S/10E-12J1 10/04/17 1370 7.59 850 | <10 | 300 250 162 <0.5 191 | 0.3 76 | 8 | 5| 90 | 69.6
LA12 30S10E-7Q3 10/04/17 826 7.76 470 | <10 | 220 180 92 <0.5 45 02| 48 | 45 | 2 | 56 | 70.7
LA15 30S/11E-18L2 10/05/17 768 7.75 400 | <10 180 150 102 0.7 27 |<0.1| 50 | 44 | 2 | 40 | 70.2
LA18 30S/11E-18K8 10/09/17 619 7.69 350 | <10 | 220 180 30 <05 [355]|<0.1] 56 | 32| 2] 27 | 70.0
LA20 30S/11E-17N10 10/12/17 583 6.8 320 | <10 | 260 210 41 0.7 2791 0.2 | 37 36 | 2| 43 --
LA22 30S/11E-17E8 10/11/17 476 7.5 260 | <10 150 120 47 7.2 14 | <0.1| 26 | 25 | 1| 29 | 70.3
LA23 PRIVATE (not sampled)
LA28 PRIVATE (not sampled)
LA30 30S/11E-20H1 10/3/17 876 7.69 500 | <10 | 350 280 56 <05 (745 01 | 60 | 52 | 1] 36 | 64.9
LA31 30S/10E-13M2 10/5/2017 3350 7.66 2190 | <10 60 50 960 0.7 160 | 0.2 | 116|109 | 5 | 411 | 66.7
LA32 30S/11E-18K9 10/9/2017 493 7.51 270 | <10 | 200 160 36 1.4 23.1|<0.1| 26 | 25 | 1| 33 | 70.0
NOTES: "--" = no result available; SC = specific conductance; TDS = total dissolved solids; CO3 = carbonate; HCO3= bicarbonate; CaCO3 = total alkalinity as calcium carbonate;

Cl = chloride; NO3-N = nitrate as nitrogen; SO4 = sulfate; B = boron; Ca = calcium; Mg = magnesium; K = potassium; Na = sodium; T = temperature; uS/cm = microsiemens per
centimeter; mg/L = milligrams per liter; °F = degrees Fahrenheit
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Tablel2. CEC Monitoring Results
QA1 QA2 LOWRF
couaner |y | | T | Ba | S
Parameter
October 18, 2017 Sep. 5, 2017
Health-based
17B-estradiol ng/L ND (<1) ND (<1) ND (<1) ND (<1) ND (<5)
Triclosan ng/L ND (<2) ND (<2) ND (<2) ND (<2) ND (<10)
Caffeine® ng/L 1.6 1 2.5 2.1 ND (<5)
NDMA ng/L ND (<2) ND (<2) - - 4.7
Performance-based
Gemfibrozil ng/L ND (<1) ND (<1) ND (<1) ND (<1) ND(<5)
DEET ng/L 13 1.7 2 1.4 280
lopromide ng/L ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)
Sucralose ng/L 260 16 17 8.2 87,000
Surrogate
Ammonia mg/L ND (<0.10) 0.19 - - -
Nitrate-Nitrogen mg/L 40 ND (<0.2) - - 2*
Total Organic Carbon mg/L 0.57 1.2 -- -- --
UV Light Absorption 1/cm 0.028 0.026 - - -
Specific Conductance | pmhos/cm 960 680 -- -- --

! 2017 LOWRF CEC Blue Ribbon Report and Annual Report (SLO Co.

2017a, 2017b).

2 As 17-alpha Ethinyl Estradiol

Blank Contamination. Analyte also detected in the laboratory method blank.
30-day average for Total Nitrogen

ng/L = nanograms per liter; mg/L = milligrams per liter, umhos/cm = micromhos per
centimeter; : "--" = no result available

ND (<) = indicates less than Method Reporting Limit as listed in laboratory report ("not
detected")

3
4
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Caffeine, one of the health-based class indicators of CEC indicators, was detected in both
groundwater samples (FW5 and FW26), in both field blanks (QA1 and QA2), and in the laboratory
method blank (see page 9 of the laboratory results in Appendix C). The laboratory blank contained
more caffeine than the submitted samples, which indicates that the caffeine reported was likely due
to sample/equipment contamination at the laboratory.

DEET (Diethyl-meta-toluamide), a personal care product used for insect repellent, was also
detected in the groundwater samples and field blanks at concentrations close to the method
reporting limit, but not in the laboratory blank. DEET sample/equipment contamination in the
laboratory blank was reported in the prior October 2016 sampling event (CHG, 2017a).

Sucralose, an artificial sweetener, was detected at 260 nanograms per liter (ng/L) in groundwater
from FWS5, and is an indicator of wastewater influence. FWS5 is hydraulically downgradient of the
Broderson leach field. Sucralose was also detected in groundwater from FW26 (Los Osos Creek
Valley) and in the field blanks at levels close to the method reporting limit, but not in the laboratory
blank. Discussion with Weck Laboratory staff, however, indicates that sucralose is commonly
found in their laboratory method blanks at levels between 10-20 mg/L, which is the range reported
for the field blanks and FW26. Changing the laboratory used for analyzing CEC's in Fall 2018
should be considered. Comparative costs and available information on laboratory blank
contamination should be reviewed for the alternate laboratory prior to making a decision.

Nitrate-nitrogen was reported at 40 mg/L in groundwater from FWS5, and not detected in
groundwater from FW26. Available CEC-constituent quality of recycled water from LOWREF is
also provided in Table 12 for comparison.

Results of the CEC testing indicate a wastewater influence at FW5, but not at FW26. The
sucralose detection at FW5 in October 2017 (260 ng/L) is similar to the prior concentration
measured in October 2016 (280 ng/L), while the nitrate-nitrogen concentration is greater (40 mg/L
in 2017 compared to 26 mg/L in 2016). The wastewater influence at FW5 is interpreted to be a
residual from septic tank discharges, rather than from recycled water discharges at the Broderson
leach field. Groundwater mounding in the Upper Aquifer associated with Broderson discharges
was not observed off-site until mid-2017, based on the hydrograph for FW6.

4.3  Geophysics

Induction and natural gamma logging has been performed at Lower Aquifer monitoring well LA4
(30S/10E-13M1) and LA14 (30S/11E-18L6). Seawater is highly conductive, compared to fresh
water, and an induction log performed in a borehole penetrating the fresh water/seawater interface
will show the vertical transition from fresh water to seawater. Because natural gamma emissions
are not affected by changes in water quality, the gamma ray log can be used as a depth calibration
tool when comparing induction logs from different monitoring events. Geophysical monitoring
events were performed in 1985, 2004, 2009, 2014, and 2015. Results and interpretation are
included in the 2015 Annual Report (CHG, 2016). The next scheduled geophysical logging is in
October 2018.
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5. GROUNDWATER PRODUCTION

Annual basin groundwater production between 1970 and 2013 was reported in the LOBP (I1SJ
Group, 2015. Tables 13 and 14 present municipal and basin production beginning in calendar year
2013.

Table 13. Municipal Groundwater Production (2013-2017)

LOCSD GSWC | s&T | Total
Year

Acre-Feet

2013 730 690 50 1,470
2014 630 560 50 1,240
2015 510 470 30 1,010
2016 520 450 30 1,000
2017 570 450 30 1,050

Note: All figures rounded to the nearest 10 acre-feet

Table 14. Basin Groundwater Production (2013-2017)
Year Purveyors | Domestic | Community | Agriculture | Total
Acre-Feet

2013 1,470 200 140 750 2,560
2014 1,240 220 140 800 2,400
2015 1,010 220 140 800 2,170
2016 1,000 220 140 800 2,160
2017 1,050 220 130 670 2,070

Note: All figures rounded to the nearest 10 acre-feet

Figure 6 shows the historical pumping distribution between basin aquifers since 1970, along with
the pumping distribution in the Western Area. Figure 7 show the historical pumping distribution
for the Central and Eastern areas. There has been a 34 percent reduction in basin production over
the last 10 years, with current production similar to the values reported for the mid-1970s. The
largest reduction in pumping has occurred in the Lower Aquifer Western Area (Figure 6).

Land use and water use areas overlying the basin, including purveyor service areas, agricultural
parcels, domestic parcels, and community facilities are included in Appendix E. Purveyor
municipal production data are based on meter readings. Domestic groundwater production
estimates are based on the last reported water use estimates for 2013 from the LOBP, with minor
adjustments in 2016 for the inclusion of additional residences in the Eastern Area (CHG, 2017).
Production estimates for community facilities and agricultural wells are based on a soil-moisture
budget using local precipitation, land use, and evapotranspiration data (Appendix F). All
groundwater production estimates are reported to closest 10 acre-feet, which is considered within
the accuracy of metered production, but not unmetered production. Unmetered production
estimates account for approximately half of the total production in the basin, of which agricultural
irrigation is the greatest unmetered component. Potential uncertainty in basin production has been
estimated at 5 percent of the Sustainable Yield of the basin (LOBP; 1SJ Group, 2015).
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6.  PRECIPITATION AND STREAMFLOW

Precipitation data are currently available from a County gage located at the former Los Osos
landfill (Station #727). 