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1. Introduction

In 2014, Placer Countyeceived grant funding from the California Department of Water
Resources (/R) though the Proposition 1, Sustainable Groundwater Plain@munties
with Stressed Basins Grant Agreement, DWRnGENo. 4600011504, for the Western Placer
County Groundwater Assessment Proj€ebject) The Project Work Plan included four
tasks:

1. Develop a summary of land use authorities and forecast of future demand
2. Develop a Groundwater Sustainability Agency oigation structure

3. Develop a well extraction facilities inventory database and website

4. Perform water quality sampling at six selected wells

This report summarizes the water quality sampling results. Sampling for this task was
performed quarterly starting in the fourth quarter (Q4, Oct@mrember) of 2016 and
concluded the third quarter (Q3, k8gptember) of 2017Six wells were chosefor

sampling based oresultsof a regional assessment of water qudl@l 2014) performed

in 2015which indicated that these wells had elevated concentratisatsfSalt

concentrations, measurad total dissolved solids (TDS3re an indicator ahegeneral

suitability of water for various beneficial uses, including drinking water and agricultural uses
Quarterly sampling was performéam Fall 2016 to Summer 2013 asseswhetherTDS
concentrations at these wells are stable, decreasing, orsimgead whether gumdwateiin

the areas being degraded

Degradation of water quality is one of the sndesirableesults (also known as
Asustainability indicatorso) that need to
Groundwater ManagementcfAof 2014 (SGMA)The information from this water quality

trend analysis will be used during the development of a Groundwater Sustainability Plan
(GSP) for the North American Subbasin (NASb) by helping to characterize if water quality is
beingdegradeand will help determinef groundwater managemeattionsare needed to
addresghis sustainability indicator

2. Background

As part of theNestern Placer CountgroundwatetManagemenPlan (WPC GMP)Year 8
implementationthe City of Roseville, City oLincoln, Placer County Water Agency, and
California American WatefWWPC Partnersauthorized GEConsultants (GERo sample
monitoringwells to characterizevater quality throughoutVPCand provide a regional
assessment of groundwater quality conditi@®EIl 2017a) Placer County also collected
samples from monitoring wellsThis sampling was performed prior to the creation of the
West Placer Groundwater Sustainability Agency (WPGSA) and before the involvement of
Nevada Irrigation District (NID) in formi&zedgroundwater planning activities in WPThe
baseline vater qualitysamples were collected fiall 2015 following four years oktatewide
droughtwhenabove normal pumping of groundwateay have affected groundwater quality
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due to upwelling or migration of brackish water from underlymayinesediments Placer
County collected samples a couple of months later, during the winter 2015.

The2015baselinewvater qualityresults(GEI 2017ashowed thamost of the groundwaten i
theWPCarea is of good qualifynowever, wells were observed wilevated concentrations
of TDS and other constituents, such as Hexavalent Chroif@uit) and Trihalomethanes
(THMs). Sampling for trends of these other constituents'f@Rd THMs) wergerformed

by the WPC Partners in a separate studigled by the Partnefer Year 9 GMP
implementation (GEI 2017bYhe six wells sampled in this study were analyzed f@$ and
general minerals (major dissolved constitupniis study assessesly TDStrends as a
measure of general water quality. TDS haseondaryrinking water maximum
contaminant level (MCLdf 500 mg/Land a primary MCL of 1000 mg/IBoth Primary and
Secondary MCLs are enforcealdlienking waterstandards in Californi&uitability of water
for agricultural uses also goes down significantly when the concentrations are above the
drinking water MCLs.The presence of salts in groundwater can either be naturally occurring
or a result of human activities.

Five of thewells observed uth elevated levels of TDS wegenerallyscreened in the Lower
Mehrten Aquifer with onescreened in the Shallow Aquifdraguna/Turlock

Lake/Riverbank Formations)rhe Lower Mehrten Aquifer, and in some areas the Shallow
Aquifer, is underlairand in direct contact witthe lone Formation The lone Formation was
deposited in a mareenvironment and contains both fresh and brackish witisrbelieved

that the source of salts in the sampled wslisam the brackish water in the underlyioge
Formation However, both th&ower Mehrten and Laguna/Turlock/Riverbank Formations
are exposed at the ground surface and can receive recharge directly through precipitation.
The nonitoring wells are located just west of these exposufaghermore TDS

concentrations could also change due to chemical reactions when low TDS water encounters
sediments and salts are leached from the sediments. Eventually, the salts contained in the
sediments are depleted and TDS levels stabilize.

In general, monitang wells located in the southwestern portion of Western Placer County,
in the Lower Mehrten Formatignollect water from hundreds of feet below ground surface
andare in a confined aquifer thousands of feet from where water could enter the aquifers.
Wate from recent rains would take several hundreds of years to reach the monitoring wells.
In contrast, the wells located in the central eastern portion of the basin, near Lincoln, are
relatively shallow and in or near potential recharge areas where tlity gfitthe water could

be affected by recharge a much shorter timeframén both areas the aquifers are underlain
by the lone Formation which could contribute brackish water and affect water quality.

3. Monitoring Wells

Thewells sampledre listed inTable 1 which indicatesvell depth, screened intervals, and
aquifer monitored Figure 1 shows thdocation of the monitoring well§ he tops of all wells
are protected by aboyground security vaults whigbrevent rain water from accumulating in
the vaultsand potentially seeping into the wells and affecting water quality.
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Table 1. Monitoring Well Details

Depth Screen
Well ID Owner/ Purveyor Interval Aquifer
(ft) (ft bgs

MW 3-2 City of Lincoln 75 6575 Shallow
MW-4 City of Lincoln 25 1525 Lower Mehrten
WPMW-3A City of Lincoln 53 4853 Lower Mehrten
WPMW-5B | California American Water 650 630-650 Lower Mehrten
W77-B City of Roseville 604 584594 Lower Mehrten
SVMW-2C City of Roseville 670 655665 Lower Mehrten

ft. bgs= feet kelowgroundsurface

4. Sampling Procedures

Groundwatemonitoring was performed by GEI employees experienced with groundwater
sampling. This section describes the protocol used during sample collection. All wells were
sampled after purging each well with a submersible pump, excepgMMch was purged
usinga new disposable bailer.

GEI personnel measured the depth to groundwater at the monitoring wells using an electric
water level sounder accurate to 0.01 foot. The sounder was cleaned and decontaminated
prior to the first monitoring well measurement andasetn each well site. Depth to water
measurements were used to determine the volume of water within the well casing and
subsequently the purge volume and time for each well. After the depth to groundwater was
measured the monitoring wells were purged uiregtemporary submersible pump or bailer.

The temporary pump and vinyl tubing were cleaned and decontaminated between each well
by submersing the pump and bottom of tube that had been submersed in the groundwater at
the wells in a solution of Liquinox amdnning the pump for several minutes. The pump was
then submersed in tap water and pumped for three to five minutes.

Each well was purged by pumping at least three well casing volumes of water to obtain
representative water samples from the aquifers.plinge water was discharged to the land
surface near the monitoring wells. Field parameters, including temperature, pH, electrical
conductivity, dissolved oxygen, and turbidity were also measured during pumping to confirm
stabilization prior to sample dettion. These measurements, along with pumping rates and
volumes, are documented on the field purge logs contain&tiaohment A.

Once each monitoring well was purged, GEI personnel collected water samples directly into
laboratoryprepared bottles. Nite gloves were worn while collecting samples. A new set

of gloves was used at each monitoring well. The samples were placed in an ice chest, cooled
below 4 degrees Celsius, and delivered to BSK Laboratories (BSK) of Rancho Cordova,
California under stadard chairof-custody procedures. BSK Laboratories is a Califernia
certified laboratory.Attachment B contains the laboratory data sheets and ebaoustody

forms.
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5. Sampling Conditions

Conditions during ltie four quarterly (Q4 2016 to Q3 2017) groundwater quality sagpl

events varied depending on the season and each event had diféeditionsprior to

sampling. No samples were collected during rain evebtg conditions prior teampling

may affect water quality results (e.g. events may have been preceded by dry conditions, rain
events, or pumping seasonjlo water was present inside of the security vaalisdicate

thatrain water entered the monitoring well casifrgen the sirface

Significant rains in the area beganOetober2016 and continued through February, 2017

with occasional showers in March, April, May, and July as shoviiguare 2. Sampling

events in Q4 2016, Q1 2017, and Q2 2017 were preceded by signifaramtesentg >. 2 5 0)
by at least 30 days or less. These storm events may have contributed to significant
groundwater recharge from the rains which could reduce salinity, assist in the migration of
high salinity water or potentially leach salts from thessoll

Groundwater levelshanged between sampling evesgsshown imables 2 and 3 From

Q4 2016 to Q1 201groundwater levels rose by 1 to 4 feet, except at wells M2\ABd
WPMW-3A which changed less than 0.6 feet. The change was likely due to estioang
the rains but also could be related to decreased pumiriogeases in groundwater levels
could change the pressure on the underlying aquifers and limit upwelling or migration of
water from the underlying lone Formation.
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Figure 2: Precipitation and Sampling Events
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Table 2: Southwestern Area Sample Results

Southwestern Area Wells
TDS* Groundwater
Well Name Date Sampled (mg/L) Levels
(Ft BTOC)
7/13/2017 840 115.27
WPMW-5B 4/27/2017 830 111.08
1/16/2017 820 113.75
(Lower 11/2/2016 860 116.38
Mehrten) -
11/12/2015 880
2/23/2015 890
7/13/2017 950 110.90
W77-B 4/27/2017 960 109.48
(Lower 1/16/2017 880 111.76
Mehrten) 10/31/2016 990 114.13
9/23/2015 970
7/13/2017 1400 133.99
131.94
SYMW-2C 4/26/2017 1300
1/16/2017 NS NS
(Lower
Mehrten) 11/4/2016 1400 135.97
9/15/2015 1400
6/7/2011 1200
Notes: * Secondary MCL of 500 mg/L
Above MCL
NS Not Sampled
mg/L milligram per liter

Ft BTOC Feet Below Top of Casing

Table 3: Lincoln Area Sampling Results

Lincoln Area Wells
TDS * Groundwater
Well Name Date Sampled (mg/L) Levels
(Ft BTOC)
711212017 440 57.83
4/25/2017 550 54.51
MW 3-2 1/17/2017 690 57.21
(Shallow) 10/28/2016 460 57.85
9/29/2015 510
1/3/2005 380
7/12/2017 1500 22.30
i 4/28/2017 1200 20.30
) 1/17/2017 420 19.54
{Lenger 10/28/2016
Mehrten) 2000 22.26
9/28/2015 1400
12/21/2004 1100
7/12/2017 1800 2.94
WPMW-3A 4/28/2017 1900 2.60
1/17/2017 1200 4.57
(Lower
10/28/2016 2200 4.74
Mehrten)
9/24/2015 2000
4/13/2011 2100
Notes: *Secondary MCL of 900 mg/L
Above MCL
NS Not Sampled
mg/L milligram per liter

Ft BTOC Feet Below Top of Casing
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6. Results

For analysis purposes, the wells were separated into two geographic areas, the Southwestern
Area (WPMW5B, W77-B, and SVMW2C) and the City of Lincoln Area (MW-3, MW-4,

and WPMWS5B). Laboratory sample results for TDS were plotted with any available

previous water quality results, to identify trends in TDS levels over tilahles 2 and 3

show available historic data and the four recent sampling results obtained during this study.
Samples were not collected from well SVMRC during the Q1 2017 as mudahad

conditions prevented access to the well locatiéigures 3 and 4show plots of the water

quality results for each well in these two areas.

Sample results for the Southwestern Area monitoring wells, all in the Lower Mehrten,
showed:

o TDS in all wellswere above the secondary MCL of 500 mgfd exhibit a
flat to slightly downward trend.

o0 There was a slight diim TDS of less than 100 mg/l in two of the monitoring
wells (WPMWSB and W77) during the winter monthbut thereafter
returned to about these concentration prior to sampling.

Sample results for monitoring wells in the Lincoln Area showed more highly variable
conditions:

o The TDS concentrations were not always above the secondary MCL of 500
mg/L.

o0 Inthe Lower Mehrten Aquifer (WPMVBA and MW4), TDS concentrations
showed significant fluctuations, with a dip of about 0600 mg/L in
Winter 2017, both of which occurred at about the same timing as slight
declines in TDS in the Southwest Area. Due to the wide variability of the
results an ovetitrend cannot be determined with any confidence at this time.

o The Shallow Aquifer (MW 2), had an inverse trend to the other monitoring
wells and had increased concentrations in Winter 2017. A slight overall
increase trend may be occurring.

In all of the wells, except MW -2, the TDS values decreased in the Q1 2017 after the first
rains reached the area and correlates well with rising groundwater levels. Therefore, an
initial increase in groundwater levels (pressure) in the Lower Mehrten Aquifergitially
affect TDS, potentially reducing upwelling from the underlying lone Formation. Thereatfter,
the TDS does not appear to have a direct correlation with groundwater bextétss may be
due to mixing of groundwater. MW-Z3is the only Shallow 4uifer monitoring well and

may explain why it did not respond in a similar manner as the other wells. TDS
concentrations initially rose during Q1 2017 and then in Q2 2017 began to dddime.

initial increase may be due to flushing of salts from this $ollowedwith subsequent

declines due toain water reachinghe aquifers.
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Figure 3: TDS Trends in the Southwest Area
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Figure 4: TDS Trends in the Lincoln Area
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