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Figure 26. Piper Plot for East Side Subarea wells sampled by the CCGC. Arrows indicate the
hypothesized general direction of geochemical evolution along the groundwater fiow.

Well depths posted on the Piper diagrams {Figures 23 — 26} show generally increasing well depths from
south to north. Inthe Upper Valley area, all posted well depths are 100 feet. In the Forebay diagram,
well depths are deeper than inthe Upper Valley Subarea and range from 120 to 410 feet. The well
depths in the Eastside Subarea are generally deeper that the in the Forebay and Upper Valley subareas
and range from 180 to over 660. Inthe Forebay, Eastside and Upper Valley subareas, there is no
apparent relation of water type to well depth. In the Pressure Subarea, wells are generally deeper than
in the Upper Valley and Forebay subareas and range from 176 to 1,010 feet. The deepest wells are
associated with more geochemically evolved groundwater in the calcium/magnesium-
bicarbonate/carbonate sector of the central diamond.

The geochemical evolution of groundwater therefore varies by horizontal position within the Salinas
Valley Groundwater Basin and well depth. Deeper wells in the Eastside and Pressure subareas collect
water that is more geochemically evolved and has lower nitrate concentrations. Shallower well depths
inthe Forebay and Upper Valley subareas are associated with less geochemically evolved water. In all
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subareas, less geochemically evolved groundwater is generally associated with high nitrate
concentrations.

Groundwater Age Dating

Determination of the approximate age of groundwater samples provides additional insight about factors
and processes affecting nitrate concentrations. Figure 27 shows the distribution of groundwater ages
for samples collected by the CCGC and Lawrence Livermore Laboratory. The majority of the samples
collected in the Forebay and Upper Basin subareas indicate groundwater recharge ages less than 30
years old. Two samples indicate recharge ages between 30 and 50 years old. In contrast, the majority
of the sampies in the Pressure and Eastside sub-basins indicate recharge ages greater than 30 years.
Two samples indicate recharge ages within the last 30 years.

Consistent with varying concentrations with depth, groundwater recharge ages are related to well
depth. Recharge vears of or younger than 1980 are associated with wells shallower than 400 feet.
Recharge that occurred before 1970 is associated with wells deeper than 180 feet. Samples collected
from the deepest wells recharged from 1963 to 1967.
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i Wells with groundwater age values determined frfom Noble
Gases analyses are from samples collected by the CCGC and
by LLNE {Moran JE, el al 2011).

Wells with groundwater age values determined from CFC
analysis were collected by the CCGC.
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Figure 27. Distribution of groundwater recharge ages.
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Nitrate concentrations and oxidation-reduction potential and dissolved oxygen concentrations

Figure 28 indicates an oxidation-reduction potential (ORP} influence on nitrate concentrations and
speciation. Higher nitrate concentrations were generally associated with less reducing conditions over
about 75 mV. The line delineating an ORP value of 75 mV indicates the theoretical redox potential
below which nitrate is denitrified®®. Where ORP values below 75 mV were measured, nitrate
concentrations were iower than where ORP values were ahove 75 mV. Dissolved oxygen concentrations
varied from 0.03 to 13.5 mg/L. There was no apparent relation between dissolved oxygen and nitrate

concentrations.
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Figure 28. Relation of groundwater nitrate concentrations to oxidation-reduction potential for CCGC
samples.

¥ Stumm W. and Morgan, J.)., 1981, Aquotic Chemistry, John Wiley and Sons, New York
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Conclusions

Analysis and mapping of groundwater nitrate concentration data for wells that represent the domestic
supply aquifers in the Salinas Valley led us to the following significant conclusions.

Based on the examination of about 6,000 well completion reports for the Salinas Valley, we
identified 1,552 well completion report desighated as demestic wells. Our analysis of the well
completion reports indicated that the large majerity of domestic wells in the Salinas Valley are
screened within 400 feet of land surface,
Additionally, we identified a small portion of the well completion reports provided by DWR (75
reports) designated at public supply wells. These wells are generally completed at deeper
depths than the domestic wells. However, based on the small number of well completion
reports designated as public supply, we surmised that most drinking water supply wells for
which data are available in GeoTracker are designated as domestic wells in the DWR welt
comgpletion reports. _
The coincidence of locations of wells sampled and locations of available well completion reports
demonstrate that the CCGC sampling and inclusion of sampling results from other agencies
generally adequately represents the locations where domastic wells have been installed.
Two hundred and twenty-one wells on CCGC properties were sampled in the following subareas:
Langely - 2;
Pressure — 65;
Eastside - 35
Forebay —93;
¢ UpperVvalley - 26,
Depths for all the CCGC wells sampled ranged from 60 to 1010 feet. Domestic well depths
ranged from 60 to 660 feet.
For 939 wells for which we determined or oktalned average nitrate concentrations in the Salinas
Valley, 26% had concentrations over the maximum contaminant level (MCL),
Within the five subareas, the percentage of wells exceeding the MCL varied from 9% In the
Langley Subarea to 51% in the Eastside Subarea.
Within the Salinas Valley, 28% of the area was mapped as having nltrate concentratmns over the
MCL.
Within the five subareas, the percentage of the area mapped as having high nitrate
concentrations varied from 0.6 % in the Langley Subarea to 11%, 54%, 49% and 10% in the
Pressure, East Side, Forebay and Upper Valley subareas, respectively.
For the domestic wells sampled on CCGC properties, 55 % had concentrations exceeding the
MCL. All available wells on CCGC properties were sampled,
We estimated the uncertainty in the mapped areas by determining the standard deviation of the
kriged concentrations. Standard deviation values varied from less than 5 to 10 mg/L.
The distribution of nitrate concentrations with depth demonstrate that In general,
concentrations above the MCL prevail within 400 feet of land surface and concentrations
decrease with depth below about 400 feet. Specifically:
o Inthe Langley Subarea, only one point, from a depth interval of 251-300 feet, exceeded
the MCL;
o Inthe East Side subarea, median nitrate concentrations above the MCL were ohserved
in depth ranges 151-200, 401-450, and 451-500;
© Inthe Pressure Subarea, median nitrate concentrations exceed the MCL in the shallow
depths from 0 to 100 feet and the median nitrate concentrations from greater depths

o o 0
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were all less than the MCL; however there are sample points that exceed the MCL at
most depth intervals;

o Inthe Forebay Subarea, median nitrate concentrations exceeded the MCL in depth
ranges from 101 to 350 feet;

o Inthe Upper Valley Subarea, nitrate concentrations exceeded the MCL at depths
shallower than 200 feet and the six sample points greater than 200 feet were all well
befow the MCL

Maps depicting locations of nitrate concentrations generally indicate concentrations below the
MCL in the northern Pressure Subarea and in most of the Upper Valley Subarea. Conéentrations
above the MCL prevail throughout most of the Pressure and Eastside subareas.

We incorporated the standard deviations into the mapped nitrate concentrations to provide
maps that show delineations of concentration ranges at the 66% and 95% confidence intervals.
The density of wells associated with the distribution of standard deviation varied by subarea.
Areas where the standard deviation values are less than 5.0 mg/L correspond to areas where
there are wells. Areas without wells correspond to standard deviation values greater than 5.0
mg/L.

o Inthe Pressure and Eastside subareas, the spatial density of wells where the standard
deviation was less than 5.0 mg/L was 1 well per 25 acres.

o Inthe Forebay and Upper Valley subareas, the denssty was 1 well per 65 and 14 acres,
respectively.

o These well density values appear generally sufficient for mapping of areas where
groundwater is likely to be over the MCL.

As per Regional Board approval of the CCGC workplan, contour maps were initially intended to
~ provide guidance for sampling of additional wells. Also, the contour maps were to he verified
using additional samples. Since all wells were sampled, the maps were not used for this purpose
or verified with additional samples. We did verify the validity of the maps using posted data
from GeoTracker.
The Regional Board approval of the CCGC workplan also specifies the achievement of a 95%
confidence interval for the kriged maps. We have provided a map of the entire Salinas Valley
that provides contour intervals at the 95% confidence leve! (Figure 20) that takes into account
all available data.
The kriged maps provide good estimates of the distribution of the ranges of nitrate
concentrations. Most of the area mapped as over the MCL, is mapped at the 95% confidence
level. Almost all the area mapped as over the MCL, is mapped at the 66% confidence interval.
Our maps generally agree well with GeoTracker results. Apparent discrepancies are primarily
due to obfuscation and clustering in GeoTracker mapping and the resolution of the maps
presented here.
There are several areas where additional data will be benefidial for the characterization of A
groundwater quality. These include areas where there are large data gaps such as the Upper
- Valley Subarea and smaller areas without data points primarily in the Pressure and Eastside
subareas and less so in the Forebay Subarea. _
Future inclusion of data collected by the USGS and Monterrey County Health Department will
improve the characterization of groundwater quality for human consumption. Additionally,
further analysis of additional constituents {e.g. isotopes) will provide additional insight into
processes affecting nitrate concentrations in groundwater.
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Appendix A— Nitrate Map with Posted
Concentrations and Comparison of
GeoTracker Sites with Nitrate Mapping

Nitrate Map with Posted Concentrations

To facilitate comparison of kriged nitrate values shown in Figure 12, we included a map of the posted
values overlain on the kriged values (Figure Al). Zero values on Figure Al represent values that were
less than the reporting limit.

Comparison of GeoTracker Sites with Nitrate Mapping

We compared nitrate concentrations displayed on GeoTracker with estimated concentrations shown on
the groundwater nitrate map (Figure 12}. Figure A2 shows the sites displayed on GeoTracker overlaid on
the estimated nitrate concentration map (Figure 12). In general, for those areas where there are
member parcels (Figure 2 and A3} GeoTracker results are consistent with the estimated nitrate
concentrations. There are two primary reasons why the concentrations reported on the GeoTracker
sites may appear to disagree with the estimated nitrate concentrations at some locations. At some of
these sites, the GeoTracker concentrations do agree with the estimated concentrations, but at the scale
at which the maps are drawn, the agreement between the GeoTracker concentrations and the
estimated concentrations is not visible. At the other GeoTracker sites, the disagreement is due to the
obfuscation and clustering of well locations that occurs when viewing the sites on GeoTracker. We
identified the locations (Figure A2} where there is apparent disagreement between high reported
GeoTracker concentrations and the estimated concentrations. The reasons for the apparent
disagreement are described below from south to north by subarea.
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Upper Valley Subarea

Location 1
The maximum nitrate concentration reported on GeoTracker at this location is 135 mg/L. The

GeoTracker concentration and the estimated concentration agree at this location when viewed at a
larger scale.
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Location 2

There are results for 12 CDPH wells at this location south of King City where there are no CCGC member
parcels. All samples for three wells were collected before 2000, so these data were excluded from our
analysis. The nine remaining wells have concentrations ranging from 4.4 mg/L to 143 mg/L. Due to
GeoTracker obfuscation and clustering, the location shown on GeoTracker is not accurate compared to
the actual well locations used to estimate concentrations. Therefore the GeoTracker concentration and
the estimated concentration do not agree at this location, The well with a reported nitrate
concentration of 143 mg/Lis actually located approximately 2 miles north of the location shown on
GeoTracker and the estimated concentration agrees with the reported concentration at the mapped
well location.




Location 3

There are three CDPH supply wells at this location with a maximum concentration of 46 mg/L. The
GeoTracker concentration and the estimated concentration agree at this location when viewed at a
larger scale,
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Upper Valley Subarea Summary

Of the five GeoTracker locations shown in the Upper Valley Subarea with concentrations over the MCL
{Figure A2), four plot in an area we estimated the concentration to be above the MCL. One location plots
within the area estimated to be below the MCL, however the GeoTracker location is inaccurate due to
obfuscation and clustering.
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Forebay Subarea

Location 4

The maximum concentration reported on GeoTracker at this location is 31 mg/L. The GeoTracker
concentration and the estimated concentration agree at this location when viewed at a larger scale.
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Forebay Subarea Summary

Of the six GeoTracker locations shown in the Forebay Subarea with concentrations over the MCL {Figure
A2), all six plot in an area we estimated the concentration to be above the MCL.



East Side Subarea

Location 5

There are results for 12 environmental monitoring wells at this regulated site east of Gonzales where
there are no CCGC member parcels. The maximum concentration reported on GeoTracker at this

location is 112.5 mg/L. The GeoTracker concentration and the estimated concentration agree at this
location when viewed at a larger scaie.
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Location 6

There are two environmental monitoring wells located at this cluster site, which are associated with the
Western Farm Services clean-up site that has possible nitrate contamination. Both these wells record
exceedingly high nitrate values dues to this contamination. These wells were excluded from our kriging
dataset (see Appendix B). Therefore, the estimated nitrate concentration does not match the maximum
concentration report on GeoTracker.
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Location 7
The maximum concentration reported on GeaTracker at this lacation is 70 mg/L. The GeoTracker
concentration and the estiated concentration agree at this location when viewed at a larger scale.
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East Side Subarea Summary

Of the 15 GeoTracker locations shown in the East Side Subarea with concentrations over the MCL
(Figure A2), fourteen plot in an area where we estimated the concentration to be above the MCL. The
one GeoTracker location that plots were the estimated nitrate concentration is less than the MCL is the
location where data were excluded from the kriging because the data came from wells at a groundwater
nitrate clean-up site.

Pressure Subarea

Location 8

The maximum concentration reported on GeoTracker at this location is 132 mg/L. Due to GeoTracker
obfuscation and clustering, the location shown on GeoTracker is not accurate compared to the actual
well locations used to estimate concentrations. Therefore the GeoTracker concentration and the
estimated concentration do not agree at this Jocation. The well with a reported nitrate concentration of
132 mg/Lis actually located approximately 1.1 miles east of the location shown on GeoTracker and the
estimated concentration agrees with the reported concentration at the mapped well location.

Location 9

The maximum concentration reported on GeoTracker at this location is 52 mg/L. However, the well
depth is greater than 400 feet and the point was excluded from the kriging. Therefore the estimated
nitrate concentration shown on the map is less than the maximum value reported on GeoTracker,
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Location 10
The maximum concentration reported on GeoTracker at this location is 92.6 mg/L. The GeoTracker
concentration and the estimated concentration agree at this location when viewed at a larger scale.
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Location 11

The maximum concentration reported on GeoTracker at this location is 84 mg/L. Due to GeoTracker
obfuscation and clustering, the location shown on GeoTracker is not accurate compared to the actual
well locations used to estimate concentrations. Therefore the GeoTracker concentration and the
estimated concentration do not agree at this location. The well with a reported nitrate concentration of
84 mg/L is actually located over 2 miles east of the location shown on GeoTracker and the estimated
concentration agrees with the reported concentration at the mapped well location.

Location 12

There are five environmental monitoring wells located at this cluster site. Two of these wells are found
at the Western Farm Services site which has possible nitrate contamination. Both of these wells have
very high reported nitrate values due to this contamination. These wells were excluded from our kriging
dataset (see Appendix B). The three other wells all have non-detect values of nitrate.

Location 13

There are numerous wells located at this cluster site, some of which are associated with a fertilizer
contamination site. Wells that are associated with this site and have very high reported nitrate
concentrations were excluded from our kriging dataset (see Appendix B). The maximum value used in
the kriging dataset was 100 mg/L and the maximum value in the estimate concentration map is 90 mg/L.
The discrepancy is due to the close proximity of the well with the maximum concentration to wells with
non-detectable nitrate concentrations. The high estimated concentration areas can be seen when
viewed at a larger scale.

A-12



EXPLANATION

GeoTracker Site
With Nitrate Results
€ Non-Datect
Q <225meill
©  >22.5mg/L but < 45 mafL.
o =45mgl
G Groundwater Basin
Estimated Nitrate Concentration
mg/L
- <225
225.36
[ )=e-45
[ 45-20
TR

9 0 1,000 2,000
| I | EE—
Feet

Location 14
The maximum concentration reported on GeoTracker at this location is 50 mg/L but the sample was
collected prior to the year 2000. Therefore, the value was excluded from our kriging dataset.

Location 15
The maximum concentration reported on GeoTracker at this location is 42 mg/L. The GeoTracker
concentration and the estimated concentration agree at this location when viewed at a larger scale.

EXPLANATION

GeoTracker Site
With Nitrate Resuits
©  Non-Detect
O <225mal
© >225mg/Lbut <45 mgiL
@ =>45mgl
[:j Groundwater Basin
Estimated Nitrate Concentration
mg/L
- <226
[zs-%
[ )%-4
[ 45-90
-

6 0 1,000 2,000
| |
Feet

A-13



Location 16

The maximum nitrate concentration reported on GeoTracker at this location is 33 mg/L, but the sample
was collected prior to year 2000 and was therefore excluded from our dataset. The maximum nitrate
concentration in the timeframe of our dataset is 15.4 mg/L. This maximum concentration and the
estimated concentration agree at this location.

Location 17

The maximum nitrate concentration from the four wells reported on GeoTracker at this location is 110
mg/L. The GeoTracker concentration and the estimated concentration agree at this location when
viewed at a larger scale.

EXPLANATION
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Location 18

There are six environmental monitoring wells clustered at this location. The maximum nitrate
concentration reported on GeoTracker is 72 mg/L. The GeoTracker concentration and the estimated
concentration agree at this location when viewed at a larger scale.

A-14



EXPLANATION
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Location 19
There are nine environmental monitoring wells located at this location with a maximum nitrate

concentration of 48,15 mg/L. The GeoTracker concentration and the estimated concentration agree at
this location when viewed at a larger scale.

EXPLANATION
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Location 20

There are 11 CDPH supply weils at this location with a maximum concentration of 110 mg/L. However,
due to GeoTracker obfuscation and clustering, the iocation shown on GeoTracker is not accurate
compared to the actual well locations used to estimate concentrations. The high value of 110 mg/L is
actuaily located at Location 17. The maximum nitrate concentration from a well that is actually located
at Location 20 is 46 mg/L, which agrees with our estimated concentration when viewed at a larger scale,
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Location 21

The maximum nitrate concentration from the 29 wells reported on GeoTracker at this location is 62
mg/L. The GeoTracker concentration and the estimated concentration agree at this location when
viewed at a larger scale.
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Pressure Subarea Summary

Of the 16 GeoTracker site shown in the Pressure Subarea with concentrations over the MCL {Figure A2),
11 plot in an area where the estimated the concentration is shown to be above the MCL. There are five
sites where GeoTracker shows a concentration greater than the MCL, but the estimated concentration is
less than the MCL. At two of the sites the discrepancy is due to obfuscation clustering of wells in
GeoTracker. At three of the sites the discrepancy is because data were excluded from the kriging dataset
due to very high concentrations from a localized contamination site or data collected prior to the year
2000,
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Langley Subarea

Location 22
The maximum nitrate concentration from the 19 wells reported on GeoTracker at this location is 73

mg/L. The GeoTracker concentration and the estimated concentration agree at this location when
viewed at a larger scale.
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Location 23
There are 26 CDPH supply wells at this location with a maximum concentration of 68 mg/L. The
GeoTracker concentration and the estimated concentration agree at this location when viewed at a

larger scale.

EXPLANATION
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Location 24
Due to GeoTracker obfuscation and clustering, the location shown on GeoTracker is not accurate

compared to the actual well locations used to estimate concentrations. The clustered well focation plots
outside of the groundwater basin boundary, however these points are associated with the Langley Area

groundwater basin according to GeoTracker.
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Location 25
There are 35 CDPH supply wells clustered at this location. The maximum nitrate concentration reported
on GeoTracker is 67 mg/L. The GeoTracker concentration and the estimated concentration agree at this
location when viewed at a larger scale.
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Location 26

There are many environmental monitoring wells at this location, with nitrate concentrations ranging
from non-detect to 283.5 mg/L. When this location is viewed at a larger scale, the individual sites can be
seen. For almost all sites, the GeoTracker concentration and the estimated concentration agree at these
locations. The maximum concentration at Point 1 is 45 mg/L and the estimated nitrate concentration is
44.6 mg/L here. All other GeoTracker sites which exceed the MCL have nitrate concentrations that agree
with our estimated concentrations. Due to GeoTracker obfuscation, some of the sites are not accurately

located at the well site.
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Location 27
There are 12 CDPH supply wells at this location with a maximum nitrate concentration of 52 mg/L. The
GeoTracker concentration and the estimated concentration agree at this location when viewed at a
larger scale,
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Langley Subarea Summary

Of the ten GeoTracker locations shown in the Langley Subarea with concentrations over the MCL (Figure
A2), eight plot in an area we estimated the concentration to be above the MCL. There are two sites
where the GeoTracker site reports a concentration greater than the MCL and the estimated
concentration is shown as |ess than the MCL. At one location the maximum concentration in GeoTracker
45 mg/L and the estimated concentration is 44.6 mg/L. At the other location the actual well location falls
outside the groundwater basin boundary because the GeoTracker location is inaccurate due to
obfuscation and clustering.
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Appendix B — Excluded Wells

Wells Excluded from Nitrate Mapping

We excluded 299 wells from the kriging dataset for estimation of nitrate concentrations for various
reasons. We assumed the shallow aquifer extends to 400 feet deep, and we therefore excluded 54 wells
with known well depths greater than 400 feet. We assumed that any irrigation well with unknown depth
had the potential to be greater than 400 feet deep, and therefore 195 irrigation wells were excluded,
Additionally, 27 domestic/irrigation wells with unknown depth were also excluded. Finally, 23
observation wells from regulated clean-up sites located in the urban, downtown Salinas area were
excluded from analysis due to extremely high nitrate values due to fertilizer and/or nitrate
contamination.

Additionally, some data were excluded from our nitrate dataset. From selected wells, nitrate data from
GeoTracker had less than gualifiers with unusually large nitrate values or had greater than qualifiers, i.e.
<16 mg/L; »63.9 mg/L. Instead of using the numerical given value, we excluded 12 points from our
dataset. Eight of these points were from excluded wells from regulated clean-up sites mentioned above.
Table B3 summarizes these values.

Summary statistics for time-averaged nitrate concentrations from excluded wells are shown in Table B1.
The mean concentration was 41.1 mg/L. The median was 12.0 mg/L. Values ranged from 0.09 mg/L to
2,535 mg/L. 121 weils {19 %) had time-averaged concentrations over the MCL of 45 mg/L.

Figure B1' shows the excluded well locations and Table B2 lists the welis excluded.

Table B1. Summary Statistics for Average Groundwater Nitrate Concentrations from Excluded Wells

Excluded Wells
Mean N 69.9
Median 17.3
Standard Error 119
Minirum ) 0.09
Maximum 2,535
Number of wells 299
Number of wells {percentage) with concentrations 103 (34 %)
over the MCL

! The iocations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC member
welis shown on Figure B1 were randomly adjusted up to 0.5 miles in both the east-west and north-south
directions. The wells are plotted within a 1 mi* block centered over the actual well iocation,
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Appendix C — Quality Assurance and
Quality Control
Field Blanks

Field blanks detect possible constituent sources contributed from sampling methods and equipment.
Examples include, but are not limited to, improperly cleaned sampling equipment, persistent airborne
constituents in the sampling environment, and constituent sources in the sample containers. Fourteen
field blanks were collected.”

Potassium, altkalinity, calcium, sodium, nitrate as NOs, nitrate as N, nitrate + nitrite as N, nitrite as N,
bicarbonate, and sulfate were detected in the field blanks. Detected concentrations were less than or
equal to the PQL in 11 samples and above the PQL in three samples. Calcium was detected ata
concentration of 2 mg/l. in one field blank, which is above the PQL of 1 mg/L. NO3+NO; as N was
detected at concentrations of 0.2 and 0.3 mg/L, which are both above the PQL of 0.1 mg/L. NO; as N
was detected at a concentration of 0.2 mg/L, which is above the PQL of 0.1 mg/L.

The table below summarizes detected values of nitrate species in the field blanks. Only three detected
concentrations exceed the PAL.

2Field blanks were collected by pumping deionized water through a length of clean tubing. Sample
bottles were filled, preserved, stored, and transported using the same procedures as used for the well
water samples.

c41



Table C1. Concentrations of NO;, NO; as N, NO;+NO, as N, and NO; as N in the field blanks.

NO: NOzasN NO;+NO,as N NO;as N

ST E 1D , o5t {mg/L) (mg/L) {mg/L) (mg/L)

PQL i 0.1 0.1 0.1
CCGC_0035 10/21/2013 ND ND ND ND
CCGC_0043 10/22/2013  ND ND ND ND
CCGC_0055 1p/23/2013 ND ND ND ND
CCGC_0028 10/24/2013 ND ND ND ND
CCGC_0013 10/25/2013 ND ND ND ND
CCGC_0107 3/10/2014 ND ND 0.1 ND
CCGC_0158 3/11/2014 ND ND ND ND
CCGC_0121  3/12/2014  ND ND 0.1 ND
CCGC_0169  3/13/2014 ND ND 0.1 0.1
CCGC_ 0136 3/14/2014 ND ND 0.1 0.1
CCGC_0194  3/19/2014  ND ND 0.2 ND
Penny_irr 7/15/2014 ND ND ND ND
Clausen D 7/17/2014  ND ND ND ND
CCGC_0178 8/27/2014 1 0.2 0.3 ND

Fieid Duplicates

Duplicates monitor matrix consistency or heterogeneity. Fourteen field duplicates were collected. Most
duplicate sample results {99 percent) agreed, had differences within 10-percent, or had differences within
the PQL (Practical Quantitation Limit) of the constituents analyzed. Of the remaining sample duplicate
results, variations could be attributed to lab analytical variability or constituent sources introduced in the
laboratory, field, or sampling equipment. The following table lists the sample duplicates and the percent
differences for nitrate species. The differences in NO, as N concentrations for the RIVERR1 sample and
duplicate exceed 10-percent, but have differences within the PQL of 0.1 mg/L. All other nitrate species
concentration differences were less than 10-percent.

Table C2. Sample and duplicate NO;, NO; as N, NOy+NO; as N, and NO, as N concentratlons and percent

differences.

NOs  NOjas N NOytNO;asN NO,as N

Sample ID Date (mg/L)  (mg/L) {mg/L) (mg/L)
CCGC_0035 10/21/2013 65 14.6 15 0.4
CCGC_0035 10/21/2013 65 14.6 15 0.4
Percent Difference 0.0% 0.0% 0.0% 0.0%
CCGC_0043 10/22/2013 142 321 32.4 0.3
CCGC_0043 10/22/2013 145 32.7 33 0.3
Percent Difference 2.1% 1.9% 1.8% 0.0%
CCGC_0045 10/23/2013 4 0.8 1.1 0.3
CCGC_0045 10/23/2013 4 0.8 o], 0.3
Percent Difference 0.0% 0.0% 0.0% 0.0%
CCGC_0028 10/24/2013 106 239 24.2 0.3
CCGC_0028 10/24/2013 106 24 244 0.3
Percent Difference 0.0% 0.4% 0.8% 0.0%




NO; NO;asN  NO;+NO,as N NO,as N

Sample ID Date {mg/L)  (mg/L) {mg/L) {mg/L)
CCGC_0013 10/25/2013 2 0.5 0.8 0.3
CCGC_0013 10/25/2013 2 0.5 0.8 0.3
Percent Difference 0.0% 0.0% 0.0% 0.0%
CCGC_0107 3/10/2014 186 110 110 ND
CCGC_0107 3/10/2014 486 110 110 ND
Percent Difference 0.0% 0.0% 0.0% 0.0%
CCGC_0158 3/11/2014 62 14.1 14.3 0.2
CCGC 0158 3/11/2014 63 14.1 144 0.2
Percent Difference 1.6% 0.0% 0.7% 0.0%
CCGC 0121 3/12/2014 209 47.2 47.3 01
CCGC_0121 3/12/2014 214 48.3 48.4 0.1
Percent Difference 2.4% 2.3% 2.3% 0.0%
CCGC_0169 3/13/2014 20 4.6 5 0.4
CCGC_0169 3/13/2014 20 4.6 5 0.4
Percent Difference 0.0% 0.0% 00% = 00%
CCGC_0136 3/14/2014 10 2.3 26 0.4
CCGC_0136 3/14/2014 10 253 2.6 0.3
Percent Difference 0.0% 0.0% 0.0% 28.6%
CCGC_0194 3/19/2014 454 100.5 102.6 ND
CCGC_0194 3/19/2014 454 100.8 102.5 ND
Percent Difference 0.0% 0.3% 0.1% 0.0%

Penny_Irr 7/15/2014 6 1.3 1.6 03

Penny_Irr  7/15/2014 6 1.3 16 03
Percent Difference 0.0%  0.0% 0.0% 0.0%
Clausen_ D  7/17/2014 25 56 5.9 0.3
Clausen_ D  7/17/2014 25 5.6 59 0.3
Percent Difference 0.0% 0.0% 0.0% 0.0%
CCGC_0178 8/27/2014 45 10.2 10.6 0.4
CCGC_0178 8/27/2014 45 10.2 10.6 0.4
Percent Difference 0.0% 0.0% 0.0% 0.0%

Anion-Cation Charge Balance

Anion-cation charge balance was calculated using concentrations of the major anions and cations in
milliequivalents per liter {meg/L). The difference between the two sums was calculated as a percentage:

Anions — Cations
Anions + Cations

We use +/- 5 percent as a guide for an acceptable percent difference. The cation/anion balance difference
exceeded 5 percent for 66 of 247 samples (27 %). The results are summarized in the following table. We
have inquired with the laboratory to look into samples that exceed 10 percent. We are awaiting the
laboratory’s response.

-3



Tabie €3, Sum cations and anions and cation/anion balance.

s

C-4

Sum Catiens Sum Anions Anion/Cation balance
Sample ID Date {meqg/L) {meg/L} (% difference) Use  Basin
CCGC_Doos 10/21/2013 12.43 12,19 1.0% D East Side
CCGC_poo7 10/21/2013 6.61 6.47 1.1% Y] East Side
CCGC o009 10/21/2013 5.89 5.72 1.4% D East Side
CCGC_0010 10/21/2013 26.00 25.24 1.5% D Pressure
CCGC_00n12 10/21/2013 9.85 9.73 0.6% D Pressure
CCGC_Do17 10/21/2013 22.78 21.90 2.0% D tast Side
CCGC_po18 10/21/2013 11.71 11.55 0.7% D East Side
CCGC_0020 10/21/2013 10.96 10.75 1.0% D Pressure
CCGC 0023 10/21/2013 7.30 7.34 -0.2% D/l Pressure
CCGC_0035 10/21/2013 19.24 18.59 1.7% D - Pressure
CCGC_DO035 10/21/2013 19.16 18.57 1.5% D Pressure
CCGC_DD54 10/21/2013 22.67 2175 2.1% D Pressure
CCGC_DD6D 10/21/2013 6.77 6.61 1.2% D Pressure
CCGC_0069 10/21/2013 12.47 12.17 1.2% D/ Pressure
CCGC_oo70 10/21/2013 10.95 10.93 0.1% B Pressure
CCGC_Doo4 10/22/2013 7.29 6.83 3.2% D East Side
CCGC_po08 10/22/2013 2171 19.53 5.3% D Forebay
CCGC_0016 10/22/2013 11.44 10.97 2.1% D Upper Valley
CCGC_0031 10/22/2013 17.48 16.31 3.5% o/l Pressure
CCGC_0033 10/22/2013 11.79 11.09 3.1% D East Side
CCGC_0034 -10/22/2013 8.24 7.85 2.5% D/l East Slde
CCGC_0036 10/22/2013 7.79 7.44 2.3% D Pressure
CCGC_0037 10/22/2013 30.89 29.71 1.9% D Pressure
CCGC_0038 10/22/2013 8.12 8.00 0.8% pA Pressure
CCGC_00n43 10/22/2013 18,25 16.39 5.4% D/ Forebay
CCGC_0043 10/22/2013 17.99 16.58 4.1% DA Forebay
CCGC_o0n44 10/22/2013 39.91 37.11 3.6% o/l Forebay
CCGC_0064 10/22/2013 5.51 5,30 2.0% D/l Forebay
CCGC_0065 10/22/2013 26.60 24.75 3.6% o/l Upper V_'aliey
CCGC_D066 10/22/2013 11.96 1134 2.6% D/i  Upper valley
CCGC_Q068 10/22/2013 20.40 19.45 2.4% D Pressure
CCGC_0014 10/23/2013 18.71 18.01 4.5% D Ferebay
CCGC_0045 10/23/2013 6.49 5.92 4.6% D/| Pressure
CCGC_0045 10/23/2013 6.49 5.94 4.4% D/l Pressure
CCGC_0046 10/23/2013 6.49 6.00 3.9% D Pressurg
CCGC_0047 10/23/2013 6.74 6.36 2.9% D Pressure
CCGC_0048 10/23/2013 7.58 7.07 - 3.3% D/l Pressure
CCGC_DD49 10/23/2013 15.43 14.19 4.2% o/l Forebay
CCGC_0052 10/23/2013 19.71 18.60 2.9% D Forebay
CCGC_0053 10/23/2013 54.86 50.65 4.0% D Forebay
CCGC_DOSS 10/23/2013 22.23 20.23 4.7% ¥ East Side
CCGC_DO5S6 10/23/2013 20.60 18.73 4.7% D Pressure
CCGC_DO57 10/23/2013 14,42 '13.43 3.6% D Pressuie
CCGC_D059 10/23/20_13 14.13 12.96 4,3% D Pressure
‘ CCGC 0061 10/23/2013 23.94 22.51 3.1% DA Forebay
CCGC_0062 10/23/2013 5.26 4.86 4.0% D Upper Valley
CCGC_0063 10/23/2013 18.88 17.38 4.2% D Forehay
CCGC_pbon72 10/23/2013 4.28 4,11 2.0% D/t Forebay
CCGC_0074 10/23/2013 16.31 15.16 3.7% D/} Forebay
CCGC_0075 10/23/2013 18.93 17.49 4.0% D/l Forebay
CCGC_ooo1 10/24/2013 11.97 16.74 5.4% D Pressure
CCGC_0002 10/24/2013 16.55 15.00 4,9% D Forebay



Sum Cations Sum Aniens Anion/Cation balance
Sampie ID Date {meq/L) {meg/L) {% difference) tUse  Basin
CCGC_DO03 10/24/2013 25.12 22.54 5.4% D Forebay
CCGC_0019 10/24/2013 6.15 5.74 3.5% D Forebay
CCGC_0024 10/24/2013 6.07 5.60 4.0% D Forebay
CCGC_0025 106/24/2013 9.62 8.82 4.3% D Forebay
CCGC_0026 10/24/2013 5.18 4,77 4.2% D Forebay
CCGC_0027 10/24/2013 8.45 7.86 3.6% D/l Forebay
CCGC_0028 10/24/2013 10.29 9.45 4.2% D Forebay
CCGC_0028 10/24/2013 10.34 9.42 4.6% D Forebay
CCGC_0029 10/24/2013 4.67 4.29 4.2% D Forebay
CCGC_0030 10/24/2013 4.00 371 3.7% D Forebay
CCGC_0040 10/24/2013 12.61 11.42 5.0% o/ Forebay
CCGC_0041 10/24/2013 8.31 7.62 4.3% D/I Forebay
CCGC_0042 10/24/2013 5.27 4,98 2.9% o/l Forebay
CCGC_0050 10/24/2013 7.47 802 -3.5% D/l Forebay
CCGC 0051 10/24/2013 4.91 471 2.1% ) Forebay
CCGC_D0006 10/25/2013 17.62 15.95 5.0% 3] Forebay
CCGC_0011 10/25/2013 9.58 8.84 4.0% [y Forebay
CCGC_0013 10/25/2013 10.49 9.73 3.7% ] tUpper Valley
CCGC_ 0013 10/25/2013 10.53 9.71 4.1% o Upper Valley
CCGC_oo15 10/25/2013 30.11 27.32 4.9% D Forebay
CCGC_oD21 10/25/2013 7.03 6.53 3.7% D/l EastSide
CCGC_0022 10/25/2013 27.17 24.73 4.7% 1 East Side
CCGC_0032 10/25/2013 25.11 23.01 4.4% D/l Pressure
CCGC_0039 10/25/2013 10.32 9.41 4.6% D Pressure
CCGC_0058 10/25/2013 8.05 7.55 3.2% D Upper Valley
CCGC_0067 10/25/2013 8.06 7.43 4.1% 8] Forebay
CCGC_0071 10/25/2013 6.16 5.61 4.7% DA Pressure
CCGC_0073 10/25/2013 4,98 4.90 0.9% D/t Forebay
Well21_lIrr 1/10/2014 6.46 6.66 -1.5% | East Side
0489 D/ 1/22/2014 2.42 2.50 -1.6% D/t langley
Penny_lIrr 1/23/2014 6.41 6.76 -2.6% I East Side
Ctauseni_| 1/23/2014 5,72 6.04 -2.8% | Upper Valley
Clausen_D 1/23/2014 6.33 6.77 -3.4% D Upper Valley
CCGC_0109 3/10/2014 5.11 5.04 0.7% D Pressure
CCGC_D146 3/10/2014 10.82 10.15 3.2% D Pressure
CCGC 0142 3/10/2014 16.94 15.65 3.9% D Forebay
CCGC_0143 3/10/2014 8.82 8.04 4.7% D Forebay
CCGC_pi4a 3/10/2014 12.38 11.86 2.1% D  Forebay
CCGC_0145 3/10/2014 9.90 9.50 2.1% 2} Pressure
CCGC_0107 3/10/2014 23.84 22.55 2.8% [a) East Side
CCGC_0107 3/10/2014 23.80 21.00 6.3% D East Side
CCGC_0112 3/10/2014 18.18 16.60 4.5% D Pressure
CCGC_0111 3/10/2014 9.06 8.74 1.8% D Pressure
CCGC_0110 3/10/2014 20.41 18.82 4.0% D/l Pressure
CCGC 0150 3/11/2014 7.86 6.76 7.6% 3] Forebay
C{GC 0113 3/11/2014 14.67 14.12 1.5% D/l Pressure
CCGC_0118 3/11/2014 18.27 15.64 7.7% D Pressure
CCGC_0155 3/11/2014 12.83 11.19 6.8% D  Forebay
CCaC_0163 3/11/2014 61.01 53.98 6.1% D Upper Valley
CCGC_0152 3/11/2014 8.34 7.42 5.9% 3] Forebay
CCGC 0153 3/11/2014 60.58 52.11 7.5% 3} Upper Valley
CCGC_0162 3/11/2014 8.88 7.54 5.6% D Forebay
cCaC 0164 3/11/2014 19.64 17.32 6.3% 3] Forebay
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Sum Cations Sum Anions Anion/Cation balance
Sample Ip Date {meqg/L) (meg/L) (% difference) Use  Basin
CCGC_0157 3/11/2014 21.83 18.93 7.1% D Forebay
CCGC_0158 3/11/2014 16.01 14.00 6.7% D Forebay
CCGC_0158 3/11/2014 16.00 14.06 6.4% D Forebay
CCGC 0156 3/11/2014 21.28 18.09 8.1% D Forebay
CCGC 0114 3/11/2014 14.85 13.96 3.1% D Pressure
CCGC_0115 3/11/2014 11.52 10.16 6.3% D/ East Side
CCGC_0118 3/11/2014 11.48 10.21 5.9% D/l East Side
CCGC 0117 3/11/2014 7.42 6.56 6.2% D/l Pressure
CCGC_0120 3/11/2014 15.57 13.52 7.1% DA Pressure
CCGC 0178 3/12/2014 8.97 7.69 7.7% D East Side
CCGC 0121 3/12/2014 14.31 12.43 7.0% D East Side
CCGC 0121 3/12/2014 14.36 12.66 6.3% D East Side
CCGC_0165 3/12/2014 17.88 15.78 6.2% D Forebay
CCGC_0159 3/12/2014 6.45 5.68 6.4% D/ Pressure
CCGC_0161 3/122014 9.82 8.95 4.7% D Forebay
CcGC 0160 3/12/2014 10.44 9,20 6.3% D Forebay
CCGC 0127 3/12/2014 5.67 4,92 7.1% DA Pressure
CCGC_0128 3/12/2014 5.50 4.69 7.9% D/t Pressure
CCGC_0126 3/12/2014 5.48 4,78 6.8% D/l Pressure
CCGC_0122 3/12/2014 19.44 17.25 6.0% D Pressure
CCGC 0125 3/12/2014 10.56 8.99 B.0% D East Side
CCGC_0179 3/12/2014 18.71 16,25 7.0% D/l Forebay
CCGC_0180 3/12/2014 7.75 6.71 7.1% D Upper Vailey
CCGC 0181 3/12/2014 8.35 7.32 6.6% D Upper Valley
CCGC_0123 3/12/2014 28.51 24.65 7.3% D Pressure
CCGC_0129 3/12/2014 871 7.65 6.5% D Langley
CCGC_0151 3/12/2014 9.46 8.40 5.9% D Forebay
CCGC_0124 3/12/2014 11.41 9.96 6.8% D East Side
CCGC_0135 3/13/2014 9.42 8.65 4.2% D Pressure
CCGC_0134 3/13/2014 14.23 12.65 5.9% D Pressure
CCGC_0133 3/13/2014 871 8.27 2.6% D Pressure
CCGC_0184 3/13/2014 3.34 7.31 6.6% D Pressure
CCGC_0185 3/13/2014 10.84 9.60 6.1% 2] Pressure
CCGC_0182 3/13/2014 543 4,58 8.8% D/ Pressure
CCGC 0168 3/13/2014 1153 10.31 5.6% D Upper Valiey
CCGC_0166 3/13/2014 6.41 5.96 3.7% C Upper Valley
CCGC_0170 3/13/2014 43.91 38.48 6.6% L Upper Valley
CCGC_0169 3/13/2014 6.04 5.14 8.0% p Upper valley
CCGC_D169 3/13/2014 571 5.16 5.0% D Upper Vailey
CCGC_0167 3/13/2014 15.44 13.76 5.8% D Upper Valley
CCGC_0183 3/13/2014 16.41 13.82 8.6% b/t Pressure
CCGC_0131 3/13/2014 19.66 17.48 5.9% b Pressure
CCGC_0171 3/13/2014 51.17 45.13 6.3% D Upper valley
CCGC_Q172 3/13/2014 28.43 25.80 4.9% D Upper Valiey
CCGC_p187 3/14/2014 26.77 21.84 10.1% D Forebay
CCGC_0174 3/14/2014 15.75 14.46 4.3% D/l Forebay
CCGC_0173 3/14/2014 30.44 25.18 9.5% D/l Forebay
CCGC 0175 3/14/2014 24.07 18.12 14.1% D Forebay
CCGC_0177 3/14/2014 19.18 15.81 9.6% D Forebay
CCGC_0176 3/14/2014 20.89 18.32 6.6% D Forebay
CCGC_0186 3/14/2014 14.46 11.85 9.5% D Forebay
CCGC_0140 3/14/2014 6,52 5.53 B.2% D East Side
CCGC_0136 3/14/2014 10.92 9.26 8.2% D Pressure
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Sum Cations Sum Anions Anion/Cation balance

Sample ID Date {meg/L) {meg/L) (% difference) Use  Basin
CCGC_0136 3/14/2014 10.87 9.23 7.6% D Pressure
CCGC 0137 3/14/2014 5.07 8.17 5.2% D Pressure
CCGC 0141 3/14/2014 4.90 4.28 6.7% D East Side
CCGC_0138 3/14/2014 33.40 29.89 5.5% | East Side
CCGC_0139 3/14/2014 11.19 10.01 5.6% D/l East Side
CCGC_0191 3/19/2014 12.65 11.70 3.9% D Forebay
CCGC_0193 3/19/2014 26.30 24,25 4.0% D Pressure
CCGC_0197 3/19/2014 4.70 6.28 -14.4% D Forebay
CCGC D188 3/19/2014 10.63 9.91 3.5% D Forebay
CCGC_0207 3/19/2014 8.79 8.26 3.2% D Forebay
CCGC_0195 3/19/2014 2071 19.24 3.7% D  Forebay
CCGC_0206 3/19/2014 12.50 11.68 3.4% D/ Forebay
CCGC_0154 3/19/2014 18.67 18.51 0.4% D East Side
CCGC_0194 3/19/2014 19.69 18.53 3.0% D East Side
CCGC_0189 3/19/2014 4,70 4.34 4.0% D Forebay
CCGC_0198 3/159/2014 8.49 8.02 2.8% D East Side
CCGC 0196 3/19/2014 5.91 574 1.5% D Forebay
CCGC_0150 3/19/2014 4.70 4.32 4.2% D Forebay
CCGC 0201 3/20/2014 36.90 35.08 2.6% D Upper Valley
CCaC_0203 3/20/2014 45.01 42,15 3.3% D Upper Valley
CCGC 0204 3/20/2014 18.86 18.36 1.3% D Upper Valley
CCGC_ 0200 3/20/2014 26.50 25.60 1.7% o] Upper Valley
CCGC_0365 4/29/2014 777 741 2.3% o] East Side
CCGC_0378 5/1/2014 3.88 3.54 4.6% D Pressure
Penny_lrr 7/15/2014 6.49 6.15 2.8% | East Side
Penny_lrr 7/15/2014 6.36 6.12 1.9% ! East Side
well21_lrr 7/15/2014 6.90 6.75 1.1% [ East Side
0489 _D/| 7/16/2014 2.54 2.44 2.2% D/l Langley
Clausenl_| 7/17/2014 5.90 6.31 -3.4% | Upper Valley
Clausen_D 7/17/2014 8.27 8.78 -3.0% D Upper Valley
Clausen_D 7/17/2014 8.31 8.76 -2.6% D Upper Valley
€CGC_0390 8/6/2014 9.14 9,35 -1.1% D Upper Valley
CCGC_0391 8/6/2014 36.46 37.93 -2.0% D Upper Valley
CCGC_0392 8/6/2014 21.67 22.33 -1.5% D Forebay
CCGC_0393 8/6/2014 14.57 14.71 -0.5% D/l Forebay
CCGC_0396 8/6/2014 37.36 36.65 1.0% D Forebay
CCGC_0395 8/6/2014 52.84 51.89 0.9% D  Forebay
CCGC_0394 8/6/2014 44,25 44.33 0.1% D Forebay
CCGC_0397 8/7/2014 10.60 10.32 1.4% D East Side
CCGC_D399 8/7/2014 9.11 8.43 3.9% D Pressure
CCGC_0398 8/7/2014 12.24 11.65 2.5% D Pressure
CCGC D400 8/7/2014 12.51 11.80 2.9% D East Side
CCGC_0401 8/7/2014 841 7.76 4.0% D East Side
CCGC_p403 8/7/2014 8.95 2.60 2.0% D/t East Side
CCGC_0402 8/7/2014 10.84 10.38 2.2% D East Side
CCGC_0404 8/7/2014 15.07 14.58 1.6% D Pressure
CCGC_0406 8/7/2014 8.54 819 2.1% (7] Pressure
CCGC_0405 8/7/2014 892 842 2.8% D Pressure
CCGC_0431 8/8/2014 12.48 12.19 1.2% D Forebay
CCGC 0432 8/8/2014 27.74 26.76 1.8% D Forebay
CCGC_0433 8/8/2014 25.77 25.63 0.3% D East Side
CCGC_0430 8/8/2014 5.05 4.84 2.1% D  Forebay
CCGC 0444 8/14/2014 4.74 452 2.4% D/l Pressure
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Sum Cations Sum Anfons Anion/Cation balance

Sample ID ) Date (meqg/L) (meq/L) (% difference) Use  Basin _
CCGC_0A42 8/14/2014 5.45 5.19 2.5% D/l Pressure
CCGC_0443 8/14/2014 8.18 7.75 2.7% D Pressure
CCGC_0441 8/14/2014 9.14 9.04 05% D/l Pressure
CCGC_0512 8/26/2014 11.55 10.59 4.3% D Forebay
CCGC_0487 8/26/2014 9.33 8.89 2.4% D Forebay
CCGC_0178 B/27/2014 8.52 8.14 2.3% D East Side
CCGC_D178 B/27/2014 8.29 8.18 0.7% O East Side
CCGC_0471 8/27/2014 13.59 13.17 1.6% D East Side
CCGC_0484 8/27/2014 31.93 28.55 5.6% D/l Forebay
CCGC_0483 8/27/2014 7.77 7.26 3.4% | Forebay
CCGC_0493 8/27/2014 36.24 34.08 3.1% D Forebay
CCGC 0491 8/27/2014 31.08 29.31 2.9% D Forebay
CCGC_0492 8/27/2014 17.36 16.84 1.5% D Forebay
CCGC_0513 8/27/2014 15.99 15.00 3.2% ] Forebay
CCGC_0a8g8 8/27/2014 12.60 11.64 4.0% D Forebay
CCGC_0ags 8/27/2014 26.22 24.89 2.6% ] Forebay
CCGC_0450 8/27/2014 9.54 9.15 2.1% D Forebay
CCGC_0474 B/27/2014 11.82 11.49 1.4% ] East Side
CCGC_0473 8/27/2014 9.99 9.62 1.9% D East Side
CCGC_0511 8/27/2014 33.44 31.40 3.1% D Forebay
CCGC_0475 8/28/2014 11.35 11.54 -0.8% D Pressure
CCGC_0502 8/28/2014 47,51 44.45 3.3% D Forebay
CCGC_0500 8/28/2014 22.38 21.37 2.3% D Forebay
CCGC_0s508 8/28/2014 6.10 5.67 3.6% D Forebay
CCGC_0509 8/28/2014 16.69 15.25 4.5% D Forebay
CCGC_0510 8/28/2014 4.90 4.46 4.6% D Upper valley
CCGC_0503 8/28/2014 18.44 17.73 1.9% o] Forebay
CCGC_0505 8/28/2014 15,56 14.83 2.4% Bfl Forebay
CCGC_0514 8/28/2014 22.96 21.50 33% D Forebay
CCGC_0507 8/28/2014 34,98 3297 3.0% D Forebay
CCGC_0056 8/28/2014 19.47 18.73 1.9% D Pressure
CCGC_0059 8/28/2014 15.08 14.64 1.5% D Pressuse
CCGC 0476 8/28/2014 19.04 19,59 -1.4% D East Side
CCGC_0a77 8/28/2014 13.34 13.71 -1.4% D East Side
CCGC_0496 8/28/2014 7.93 7.64 1.9% D/ East Side
CCGC_0498 8/28/2014 22,54 22.51 0.0% D Forebay

Ratio of Calculated Sum of Dissolved Solids to Specific Conductance

The ratio of the calculated sum of dissolved sotids (mg/L) to specific conductance was calculated. The ratio
was calculated as follows:

Sum of dissolved solids inmg/L
Specific conductance

The sum of dissolved solids divided by the specific conductance shouid fall within the range 0.55 to 0.81. 55
of the 247 samples (22 percent} do not fall within this range.
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Ratio of the Sum of Reacting Constituents to Specific Conductance

The ratio of the sum of reacting cations {meq/L) to 0.01 times specific conductance, as well as the sum of
reacting anions {meq/L} to 0.01 times specific conductance, should be within the range 0.92 to 1.242. This
ratio was calculated as follows:

Sum of reacting cations (or anions)inmeq/L
0.01 % Specific Conductance

Of the 247 samples, 26 {11 percent) do not fall within the range for cations and 15 (6.1 percent) do not fall
within the range for anions.

Laboratory Flags
Two wells have associated laboratory flags that deal with nitrate, summarized in the following table.

WellCode  SampleDate SampleTypeCode LabSamplelD Replicate LabReplicate QACode

CCGC_0163 3/11/2014 MS1 AB12790+LFM 1 1 BC LM
AB12790+LFMD 1 2 BC LM

CCGC_0492  8/27/2014 MS1 AB19923+MS 1 1 BC LM
AB19923+MSD 1 2 BC LM

QA Code Description

BC Matrix spike out of control, lab control sample within limits

LM MS$ and/or MSD above acceptance limits, See Blank Spike{LCS).

An extensive review of the laboratory QA/QC data wilt be available in the Groundwater Characterization
Report.



Appendix D — CCGC Sampled Well
Information and Results

Analytical results for all wells sampled in the Salinas Valley under Characterization Monitoring can he
found in the following tables.

Any data excluded from the analysis can be found in Appendix B.
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*ery Low “H alone predicts pre-modern

HT-1211 110527 | 10/22/13 1/13/14 CCGC_0004 05 | +/-| 0.2 >55% pre-modern | age without nohle gas data presuming the
absence of massive dead water dlutich
. Large component of terrigenic helium
HT-1212 110528 | 10/25/13 1/13/14 COGEC_0013 58 [+/-i 04 o6 [+~ 289 mixed causes "Hf He age uncertainty. "He
predicted age of old component: 5800 yrs
Hra213 - | 110528 | 1025443 | 143014 ccec onid | 45 |+/-| 07 m‘:‘;::‘m submitted for 3T/3He only
" Hr-1214 110530 | 10/24/1a 1/13/14 CCGC_poi9 51 |+/-| 06 89 [+-] 19 modern submlited for 37/2He only
Large component of terrigenic hellum
HT-1215 110531 | 10/24/13 1f13/14 CCBC_0026 4.2 [+/-] 03 500 |+/-| 117 mixed causes *H/ He age uncertalnty. *He
: predicted age of old compenent: 30000 yrs
Samples shows signs of hellum loss causing
HT-1216 110532 | 10/24/13 1/13/14 £CBEC_0029 59 |+/-] 09 0.0 |4/~ 144 modern B
H{*He age uncertainty,
Wrazz. | a0sss | ao/2ai3 | 14374 ccacooso | 40 [+ 201 180 |er] 2o mixed | HIER 3H error and terriganic hélium cause
high age uncertainty.
HT-d218 | 210524 | 10/24/13 | 141344 coge_oos | 1s "“;:i:;“’ 'submitted for 3T/3He anly
HT-1229 | 1dosas | 10/21/13 | 1/13/14 ccGC_003s | 67 m‘;’r:’:;“r submitted for 8T/3He only
WT-1220 | 110536 { 10/21/13 | /1314 | cosc_ooss | 65 "“r’r:::;“' subitted for 37/3He only
Large component of terrigenic helium
HT-1221 110837 | 10/25fiz | 1/13414 CCGC_0058 59 {+/-] 04| 8527 [4+/-] 64 mixed causes *Hf He age uncertainty. *He
predicted age of old : : 30000 yrs
HT-1222 110538 | 10/23/13 1/13/14 CCGC_ 0062 66 |+/-| o8 0.0 +-] 17 modern
HT-1223 110538 | 109/21/18 118/14 €CGC_007/0 10 [+/-| 05 modern submitted for 3T/3He only




Data Release CFC14-01, Job # CFC0126

Recharge Age
Client ID in years before sampling date

CFC12  error CFCI1  error CFC13  arvor

years years years
CCGC_0002 43 2 45 2 39 2
CCGC_0002 43 2 44 2 40 2
CCGC_0002 43 2 44 2 40 2
CCGC_0004 51 2 52 2 45 2
CCGC_0004 50 2 51 2 44 2
CCGC_0004 50 2 51 2 45 2
CCGC_0013 42 2 53 2 46 2
CCGC_0013 42 2 52 2 44 2
CCGC_0013 42 2 54 2 46 2
CCGC_0019  Supersaturated Supersaturated 30 2
CCGC_0019 Supersaturated Supersaturated 30 2
CCGC_0019  Supersaturated Supersaturated 30 2
CCGC_0023 56 2 56 2 46 2
CCGC_0023 57 2 58 2 49 2
CCGC_0023 5 . 2 55 2 48 2
CCGC_0026 Supersaturated Supersaturated 27 2
CCGC_0026 bSupersaturated Supersaturated 28 2
CCGC_0026 Supersaturated Supersaturated 27 2
CCGC_D029  Supersaturated Supersaturated 27 2
CCGC_0029 Supersaturated Supersaturated 28 2
CCGC_0029 Supersaturated Supersaturated 28 2
CCGC_0030 - Supersaturated Supersaturated 27 2
CCGC_0030 Supersaturated Supersaturated 27 2
CCGC_0030 bSupersaturated Supersaturated 27 2
CCGC_0034 46 2 53 2 46 2
CCGC_0034 45 2 53 2 45 2
CCGC_0034 45 2 53 2 47 2
CCGC_0035 47 2 55 2 a7 2
CCGC_0035 48 2 55 2 43 2
CCGEC_0035 47 2 58 2 48 2
CCGC_0058 28 2 41 2 37 2
CCGC_0058 28 2 40 2 36 2
CCGC_D058 28 2 39 2 35 2
CCGC_0060 39 2 51 2 43 2
CCGC_0080 39 2 51 2 43 2
CCGC_0060 39 2 51 2 43 2
CCGC_0070 59 2 58 2 48 2
CCGC_0070 6l 2 59 2 51 2
CCGC_0070 62 2 60 2 50 2

Supersaturated indicates there are additional non-atmospheric source(s) of

the CFC, making a valid age determination impossible,




Appendix E - Exceedence Notification
Follow-Up Report

The CCGC s currently seeking permission from members to display this information on a well-by-well
basis. This information will be provided in the complete Groundwater Characterization Report.

E-1
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January 26, 2015

Mr. Kenneth A Harris Jr., Executive Officer

Central Coast Regional Water Quality Control Board
895 Aerovista Place, Suite 101

San Luis Obispo, CA 93401-7906

Dear Mr. Harris,

The Central Coast Groundwater Codlition {CCGC) is submitting a response to
the Staff Report for Regutar Meeting of January 29-30, 2015, tem 16. The subject
of this item is “Imgated Lands Regulatory Program — Water Board Review of the
Manner in Which Central Coast Groundwater Coalition Groundwater Testing
Results are Disclosed to the Public”.

The CCGC believes that the Staff Report is incomrect in the characterization of
the CCGC approach to reporting the concentration of nitrate in groundwater in
the Central Coast groundwater basins. To correct the misrepresentations, the
CCGC is submitting comments to be included in the material that is distributed
to the Regional Water Board. In addition, CCGC representatives will discuss the
CCGC responses during a presentation at the upcoming Regional Water Board
meeting.

Thank you for the opportunity to provide comments to the Regional Water
Board.

Thank you,

ok

Parry Kicissen
Executive Director

Central Coast Groundwaier Coalition
512 Pajaro Sireet o Salinas « CA » 93901
(831) 585-1435 « centralcoasigc.org

Iltem 16 Public Comment 2
January 29-30, 2015
Letter Central Coast Groundwater Coalition dated 1/26
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Dear Mr. Harris,

The CCGC appreciates the opportunity to respond to the Staff report for the January 29 - 30th Central
Coast Regional Board meeting. Included in this letter are general comments, specific narrative comments
and responses to Regional Board staff comments specific to thé contour maps (Table 2 of Item 16 in the
Staff Report),

First the CCGC would like to clarify the purpose of the contour maps as described the Northern Counties
Workplan. Regional Board staff imply that characterization across the entire region is inadequate. But as
indicated below, the CCGC is required to characterize groundwater quality in the immediate vicinity of
member parcels. The language from the Order (Attachment A) is provided below.

“In lieu of conducting individual groundwater monitoring, Dischargers may participate in a cooperative
groundwater monitoring effort to help minimize costs and to develop an effective groundwater
monitoring program. Qualifying cooperative groundwater monitoring and reporting programs may
include, but are not limited to, regional or subregional groundwater programs developed for other
purposes as long as the proposed cooperative groundwater monitoring program meets the Central Coast
Water Board’s general purpose of characterizing groundwater quality and ensuring the protection of
drinking water sources. Proposals for cooperative groundwater monitoring efforts, including the use of
other regional or subregional groundwater monitoring programs must be approved by the Executive
Officer. At a minimum, the cooperative groundwater monitoring effort must include sufficient monitoring
to adedquately characterize the groundwater aquifer(s) in the local area of the participating Dischargers,
characterize the groundwater duality of the uppermost aguifer, and identify and evaluate groundwater
used for domestic drinking water purposes. Cooperative groundwater monitoring efforts must comply
with the requirements for sampling protocols and laboratory analytical methods identified in this MRP,
including parameters listed in Table 3, or propose a functional equivalent that meets the same objectives
and purposes as individual groundwater monitoring. The cooperative groundwater monitoring program
must report results consistent with individual groundwater reporting defined in part 2.B, or report results
in a manner that is consistent with that approved by the Executive Officer in his or her approval of the
cooperative groundwater monitoring proposal. Dischargers electing to participate in a cooperative
groundwater monitoring effort must convey this election to the Central Coast Water Board within 90 days
of adoption of this Order, and the individual groundwater monitoring requirements shall not apply as
long as a cooperative groundwater monitoring proposal for that Discharger’s area is submitted within one
(1) year of adoption of this Order. If no cooperative groundwater monitoring proposal for that
Discharger’s area is submitted within one (1) year, then the individual groundwater monitoring provisions
shall apply and the Discharger shall have one (1) year to comply with the provisions identified in Part 2.7

CCGC Response to Staff Report January 26, 2015 Page 2 of 14
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CCGC Response to Staff Report Comments

General Comments

The CCGC has 5 general comments regarding the Staff report. in addition to these overarching
comments, the CCGC is responding to the narrative comments and has inserted a table with the CCGC
responses for each of the Tech Memo staff comments received regarding the contour maps.

1.  The criticisms of the CCGC analysis are premature. Judgments of the contour maps sheuld
appropriately be delayed until after the delivery and staff review of the characterization report.

The staff seems to imply that the CCGC has manipulated or excluded data to obtain a higher level
of compliance with the nitrate MCL. Explanations of why wells were excluded are provided in
both tech memos and no criticism of those explanations were provided by staff for the second
technical memorandum. The two contour maps are a result of the addition of more data to the
analysis and revised methodology described in the tech memo and correspondence with Regional
Board staff.

2. The staff report misrepresents the requirements of the Order by stating that the CCGC needed to
characterize groundwater quality in agricultural areas {p3 of staff report). In fact, the Order
states: As stated in the background section above, “at a minimum, the cooperative Eroundwater
monitoring effort must include sufficient monitoring to adeduately characterize the groundwater
aquifer(s}) in the local area of the participating Dischargers, characterize the groundwater gquality
of the uppermost aquifer, and identify and evaluate groundwater used for domestic drinkin
water purposes.” This means that the CCGC characterization effort does not need to have high
confidence in the contour lines across the entire region, particularly in areas with few members.

3. The staff report misrepresents that the CCGC could have found additional wells to supplement
the data and analyses in the tech memos. During discussions with staff on the morning of
November 17, 2014 at Regional Board Offices in San Luis Obispo John Robertson stated that they
could not find additional wells to sample and they could not therefore request that the CCGC find
additional wells.

4. There appears to be confusion on the part of the staff with respect to the relationship between
the standard deviations and confidence intervals and the interpretation of those terms. There is
clearly a level of confidence that can be assigned based on the calculated standard deviation
estimates. This has been represented in maps presented in the second Technical Memorandum.

It is unclear what criteria staff is using to reject or accept the contour maps. CCGC consultants
opine that the degree to which the mapped concentrations agree with measured concentrations
should be the primary criterion. Appendix A and additional information provide below show the
consistent agreement of predicted concentrations with measured concentrations in samples
collected by multiple entities including the CCGC and in GeoTracker.

5. The CCGC submits that decisions to accept or reject contour maps should be based on the final
maps to be presented in the Characterization Report. The technical memoranda were intended
to provide progress updates.

CCGC Response to Staff Report January 26, 2015 Page 3 of 14

ltem 16 Public Comment 2
January 29-30, 2015
Letter Central Goast Groundwater Coalitior dated 1/26



Narrative Comments

In addition to the above, below are responses to the narrative comments made in the Staff Report.
RB = Regional Board staff comments. CCGC - CCGC response to comments.

RB: Contour maps, because of the decision-making that goes into drawing contours
where data is sparse, are interpretations of the data.

CCGC: Using kriging, there is no subjective decision making that goes into
drawing the contours. The semi-variogram model is selected based on the spatial
distribution of the data and therefore is adjusted to optimize the fit as was done
for this case. The contours were not hand-drawn based on some subjective
interpretation but a grid of values was generated by the kriging program. The
result of the fit for 581 points in the Salinas Valley is shown in Figure 2. For any
mapping method, there is uncertainty associated with areas where there are no
wells. We gquantified this uncertainty by mapping the standard deviation and
creating maps with varying confidence levels.

RB: In general, the level of precision and accuracy of such interpretations increases with
the amount of data available. In addition, precision and accuracy of such interpretations
generally decreases when the hydrogeology is complex or highly variable.

CCGC: Agreed.

RB: The CCGC contour maps provided on April 30, 2014 and December 10, 2014
provide two very different interpretations based upon similar data, and in many cases the
contour maps do not coincide with the actual data (see Attachment 3).

CCGC: In the December 10 version, over 100 additional data collected by the
CCGC and individuals were used to map nitrate concentrations. Also, a different
kriging model was used. This resulted in an improved mapping of nitrate
concentrations as demonstrated by Appendix A and Figures 1 and 2 below.
Moreover, in the interest of conservatism, we used the maximum value where
there were multiple concentrations (in samples collected with time) and coincident
points. For the first technical memorandum, we used the average value.

RB: For example, in areas where there are only a few wells with very different nitrate
concentrations and a large distance between wells, the decision regarding how to
interpret the contour interval is very subjective.

CCGC: Subjectivity implies that there is some decision to create a map a certain
way. This is not the case because kriging uses a semi-variogram model based on
the existing data that estimates concentrations between known points. We
attempted to optimize this modef to map nitrate concentrations shown in the
December 10 version and is illustrated in Figure 2.

RB: The difference in interpretation is also evident in the tables describing the statistics.
The version submitted on April 30, 2014, indicates that the percent of the Salinas Valley
map as over the drinking water standard is 58%; while the version submitted on
December 10, 2014, indicates only 28% over the drinking water standard. There are
similar differences for the statistics reported for the subbasins; for example the Eastside

CCGC Response to Staff Report January 26, 2015 Page 4 of 14
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subbasin is reported as 83% and 54%, respectively, over the drinking water standard for
the Aprit 30, 2014 and December 10, 2014, versions.

CCGC: As described above, we refined our methods and used additional data in
the second version of the maps.

RB: While the Revised Tech Memo for Salinas Valley submitted on December 10, 2014,
includes information regarding the probability that wells in certain contours exceed the
drinking water standard, the Revised Tech Memo does not provide any information
regarding the certainty of the contour maps or the probabifity that the interpreted results
are correct. For example, the CCGC contour maps shown in Attachment 3 include a
contour interval of 36 - 45 mg/L Nitrate as NO3. What is the confidence or probability
that a well located in that contour interval actually falls within 36 - 45 mg/L Nitrate as
NO37?

CCGC: This is conveyed in the maps drawn at different confidence levels. At the
95% confidence level, any point within the area encompassing the 36 to 45 mg/L
contour interval will be within the interval at 95% of the locations.

RB: As described above, the groundwater monitoring data reported to the Central Coast
Water Board in compliance with the Agricultural Order may be interpreted and presented
in a number of different ways. In cases where multiple interpretations are possible, it is
important for the public and stakeholders to have access to the underlying data to
evaluate the interpretation provided and to validate their own interpretations. Thus, staff
concludes that the CCGC contour maps are not acceptable for providing reliable
information to the public, ‘

CCGC: As discussed above and as is shown in the report and Figure 2, the
contours do provide useful Information. When Michael Johnson, Parry Klassen
and Steve Deverel met with Angela Shroeter, John Robertson and Hector
Hernandez on November 17, 2014, staff staled that the maps are useful. While
multiple interpretations are possible depending on assumptions about what wells
to use in the mapping, we assert that the CCGC has done an excellent job of using
the available data. Using the same data set and assumptions, mapping of areas of
varying concentrations will not vary significantly

RB: In lieu of the actual groundwater data. In many areas, the CCGC contour maps do
not provide reliable information so that the public can make informed decisions related to
their drinking water quality and potential health exposure to nitrate. Additionally, staff
also concludes that the CCGC contour maps do not provide reliable data for
stakeholders to review characterizations of groundwater quality. Moreover, the contour
maps would make it difficult for the public and other stakeholders to review the Central
Coast Water Board's progress in identifying and prioritizing areas and individual farms
that are at greater risk for pollutant loading and informing those domestic well users who
may be affected by unsafe drinking water quality.

CCGC: The CCGC submits that there are two issues: the value of the contour
maps and release of the data to the public. We have chosen to focus our
responses on the former as this issue should be fully addressed and solidified
prior to deciding on the need to disclose the data.

CCGC Response to Staff Report January 26, 2015 Page 5 of 14
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figure 1. Example comparison between mapped estimated nitrate concentrotions and observed maximun: nitrate concentrations
for the Longley Areq, East Side Aquifer, and Pressure Aquifer subbasins from the December 10 Technical Memorandum.
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Figure 2. Relatian of estimated and measured nitrate concentratians in the Solinas Volley.
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Text of email exchange, Angela Schroeter (Regional Board staff) and Dave
Leighton (Hydrofocus)

From: Schroeter, Angela@Waterboards <Angela.Schroeter(@waterboards.ca.gov>
Date: Mon, Dec 29, 2014 at 12:32 PM

Subject: RE: Pajaro TM nitrate map

To: Dave Leighton <leighton@hydrofocus.com>

Cc: Steve Deverel <sdeverel@hydrofocus.com>, "Robertson, John@ Waterboards™
<John.Robertson@waterboards.ca.gov>, "Hernandez, Hector@W aterboards"
<Hector.Hernandez{@waterboards.ca.gov>

Dave —

Thanks for your email. Our primary concern is related to the intervals >45 mg/L.. When the
maximum can be 300+ mg/L, a top interval of >90 is not informative. The contour intervals
should effectively inform the viewer about where the concentrations are increasing and where
maximum concentrations exist, even above the MCL. If 10 mg/L intervals will not work, please let
us know what you recommend.

Thanks,

Angela

From: |eightonhf@gmail.com [maito:leightonhf@gmail.com] On Behalf Of Dave Leighton
Sent: Tuesday, December 23, 2014 3:10 PM

To: Schroeter, Angela@Waterboards

Cc: Steve Deverel

Subject: Pajaro TM nitrate map

Hi Angela,

We are currently addressing comments on the Pajaro basin report and I have a question for
you regarding the display of estimated nitrate concentrations. Comment 20 requests that
we use a 10 mg/L contour interval below 45 mg/L. and then a variable interval above 45
mg/L, depending on the data. We are concerned that too many colored intervals will make
it difficult for the eye to perceive the differences. For the Salinas report we left the
intervals below 45 mg/L as is and replaced the >45 interval with two intervals (45-90 and
> 90). Is this scheme adequate for the Pajaro report? I've attached an example map for
Pajaro basin with these intervals.

Thanks.

Dave Leighton
HydroFocus, Inc.
530-759-2484
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ATTACHMENT 8



1/27/2015

3 Central Coast

i ' 1.
Groundwater Coalition
g Central Coast Regional Board meeting
l
i January 30, 2015
th
j Parry Klassen
Executive Director :
Membership Status
U
Count Percentage
Total Number of Members 578
‘Total Acreage 201,572.69
E;mimAcreage-Northi 7137,560.87 s _@6_ .
51me of Acreage - Southii 64,011 .827 B ﬁ B
1
fi
E
f ..1\

Item 16 Presentation 2
January 298-30, 2015
CCGC

ATTACHMENT 8



1/27/2015

Sampling and Exceedance Statistics

Total Welt  #of Domestlc  # of DomesEic

f oUrh cater Sub Faslin Counly VEelis Excecdances  Exccg
INAS VALLEY o nam 235 18
e ———t
PAIMRO VALLEY 85 kil 2
LOCKWOOD VALLEY ) 2 ]
BANTA CLARA VALLEY - SANTA CLARA 5 L S— 2
EANTA CRUZ PURISIMA FORMATICN B I | S
[TRES PINOSVALLEY . ¢ 1 0
FANTA MARIA — 308 o a3
BANTA YNEZ RIVER VALLEY 128 85 1
BAN LUIS CMISPQ VALLEY £ 3 2
EARPINTERIA A 3 i
LOS D305 VALLEY 12 5 2
BAN ANTONIO CHEEK VALLEY S B S
Eu ¥AMA VALLEY I R C R
— 3 L]
= i —
i Lo 3
bbe _4 ()
1 o o
- — b &6 — 2
1106 672

Replacement Water Follow Up Statistics

Replacement Water Action Grand Total

Bottled Water 123

Battled Water/Filtration System 1

Bottled Water/lon Exchange 3

Bottled Water/RG Unit k] 4
Filter [ |
Mot Used 41 |
RG Unit [ =
Pending Response 6

Replacement Water Refused by User 4
None Supptied 7
{Grand Total 177
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First Technical Memo for Salinas Valley
submitted April 2014

I+ Initial contouring
= Intention was to share results with Regional Beard and receive feedback
+ 838 wells used

+ Kriging analysis used a method that resulted in conservative estimates of
where nitrate concentrations are over the MCL.

+ Resulted in large uncertainty where there were not samples or where the
spatial variability was large.
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Number of Wells Used in
Analysis; 939

Type of Kriging Analysis
Used: maximum nitrate
values from wells with
multiple values, Ordinary
Kriging using logarithms of
the concentrations
provided greater
agreement and lower and

standard deviation. -~

Comparison maps pravided

in Appendices
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Comparison of map-estimated nitrate concentrations
versus measured nitrate concentrations
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