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 EXECUTIVE SUMMARY 

As part of compliance with the Central Valley Regional Water Quality Control Board’s (Regional Board or 
CVRWQCB) Order No. R5-2014-0030-R1 Waste Discharge Requirements General Order for Growers in the 
Sacramento River Watershed that are Members of the Third-Party Group, hereafter referred to as the 
WDRs (CVRWQCB, 2014), the Sacramento Valley Water Quality Coalition (Coalition or SVWQC) must 
develop and implement a Groundwater Quality Trend Monitoring (GQTM) Program. The initial Coalition 
GQTM well network sampling event occurred in Fall 2018 during late November and early December 
and included sampling of 21 wells for nitrate and major cations and anions. One well originally included 
in the GQTM network for Fall 2018 could not be sampled because the well owner decided not to 
participate in the program prior to commencement of the sampling event. Five wells previously not 
included in the GQTM Workplan (LSCE, 2017 and 2018a) or the subsequent Addendum (LSCE, 2018b), 
were added the GQTM network prior to the Fall 2018 sampling event and were also sampled. The 
results from all of the wells sampled in Fall 2018 as part of the GQTM program are presented.    

The groundwater quality results from the Fall 2018 sampling included nitrate concentrations above the 
primary drinking water maximum contaminant level (MCL) of 10 milligrams per liter (mg/L) in three 
network wells. Additionally, four sampled wells had concentrations of total dissolved solids (TDS) above 
the recommended secondary drinking water MCLs of 500 mg/L and elevated boron concentrations 
above the State public health goal (PHG) of 1,000 micrograms per liter (µg/L) occurred in five of the 
sampled wells. In accordance with the SVWQC GQTM Workplan documents (LSCE, 2018a-c), evaluation 
of patterns and trends in groundwater quality and any relationships with agricultural practices will be 
conducted at five-year intervals commencing after sufficient GQTM data have been developed for 
evaluating temporal trends in groundwater quality.  

 BACKGROUND AND GQTM OBJECTIVES 

The Central Valley Regional Water Quality Control Board’s (Regional Board or CVRWQCB) Order No. R5-
2014-0030-R1 Waste Discharge Requirements General Order for Growers in the Sacramento River 
Watershed that are Members of the Third-Party Group, hereafter referred to as the WDRs (CVRWQCB, 
2014), requires the Sacramento Valley Water Quality Coalition (Coalition or SVWQC) to develop and 
implement a Groundwater Quality Trend Monitoring (GQTM) Program. The WDRs Attachment B, Section 
IV.C. (p. 1-2) states: 

“1. Objectives. The objectives of Groundwater Quality Trend Monitoring are (1) to determine current water 
quality conditions of groundwater relevant to irrigated agriculture, and (2) to develop long-term groundwater 
quality information that can be used to evaluate the regional effects (i.e., not site-specific effects) of irrigated 
agriculture and its practices. 
 
2. Implementation. To reach the stated objectives for the Groundwater Quality Trend Monitoring program, 
the third-party shall develop a groundwater quality monitoring network that will (1) be implemented over 
both high and low vulnerability areas in the third-party area; and will (2) employ shallow wells, but not 
necessarily wells completed in the uppermost zone of first encountered groundwater. The use of existing 
wells is less costly than installing wells specifically designed for groundwater quality monitoring, while still 
yielding data which can be compared with historical and future data to evaluate long-term groundwater 
quality trends. The third party may also consider using existing monitoring networks such as those used by 
AB 3030 and SB 1938 plans. 
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3. Reporting. The results of trend monitoring are to be included in the third-party’s Monitoring Report and 
shall include a map of the sampled wells, tabulation of the analytical data, and time concentration charts. 
Groundwater quality monitoring data are to be submitted electronically to the State Water Board’s 
GeoTracker Database and to the Central Valley Water Board. 
 
Following collection of sufficient data (sufficiency to be determined by the method of analysis proposed by 
the third-party or Trend Monitoring Group) from each well, the third-party is to evaluate the data for trends. 
The methods to be used to evaluate trends shall be proposed by the third-party or Trend Monitoring Group 
in the Groundwater Quality Trend Monitoring Workplan described in section IV.E below.” 
 

Between September 2017 and May 2018, the Coalition submitted two phases of the Sacramento Valley 
Water Quality Coalition Groundwater Quality Trend Monitoring Workplan (LSCE, 2017 and 2018a) to 
address the requirements for the GQTM Program as outlined in the WDRs Attachment B, Sections III.C 
and III.E. A subsequent Addendum to the Workplan was also submitted in July 2018 (LSCE, 2018b) to 
address comments on the Workplan provided by the Regional Board. The Addendum to the Workplan 
presented an initial proposed GQTM well network considered the beginning of an evolving network, not 
a static end result. The Regional Board issued a Conditional Approval letter on September 24, 2018 
(CVRWQCB, 2018) indicating the GQTM sampling should commence in Fall 2018.  
 
The Coalition’s boundary coincides with the boundary of the Sacramento River watershed and 
encompasses more than 18.2 million acres, including about 1.3 million acres of irrigated agricultural 
land. The Groundwater Quality Assessment Report (CH2M, 2016) prepared for the Coalition region 
provides an overview of hydrogeologic and groundwater quality conditions in the Coalition region.   

 GROUNDWATER QUALITY TREND MONITORING 

The first sampling event of the GQTM Program occurred in Fall 2018 and the results from this sampling 
event are presented in this report. The initial Fall 2018 GQTM sampling was conducted utilizing network 
wells selected to accomplish the GQTM Program objectives of monitoring regional and long-term trends 
in groundwater quality in relation to agricultural practices as outlined in the GQTM Workplan (LSCE, 
2017 and 2018a) and subsequent Addendum (LSCE, 2018b) with the expectation that the network would 
evolve and expand in future years. The July 2018 Addendum to the GQTM Workplan identified 17 wells 
for inclusion in the GQTM network and for which verbal participation agreements had been obtained. 
Subsequent to the submittal of the Workplan Addendum, five additional network wells were identified 
and included in the Fall 2018 GQTM sampling event. Three of the original GQTM network wells 
presented in the Addendum were replaced with other nearby wells due to lack of agreement or 
cooperation by the well owners prior to the Fall 2018 sampling event or because more suitable wells 
were identified in the area. Information and results from all of the GQTM network wells sampled in Fall 
2018 are presented below. 

3.1 Groundwater Quality Sampling Sites 
Information related to the Fall 2018 GQTM network wells are summarized in Table 1 and their locations 
are displayed on Figure 1. A spreadsheet file containing information on the GQTM network wells is also 
provided in the accompanying electronic data submittal package. Land uses mapped in 2016 based on 
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USDA Cropscape1 data are shown in Figure 1 in relation to the GQTM network wells sampled in Fall 
2018. The fraction of land use types within one mile of GQTM network wells is illustrated in Figure 2. As 
discussed in the GQTM Workplan and Addendum, the wells provide representation of groundwater 
quality conditions and trends across the Coalition region and are located to evaluate groundwater 
trends in areas associated with a variety of different land use activities. The approach taken in 
prioritizing areas for more targeted monitoring under the GQTM is discussed in the Workplan.  

 

Figure 2: 2016 Land Use Types within One Mile of 2018 GQTM Network Wells 

                                                            
1 https://nassgeodata.gmu.edu/CropScape/ 
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Table 1: 2018 GQTM Network Wells 

GQTM 
Well ID 

State Well 
Number 

WCR 
Number 

Well 
Use 

Well Construction Information 

Latitude 
(NAD83) 

Longitude 
(NAD83) 

Depth 
Bottom 

of Upper 
Zone 
(feet)1 

Percent 
Screens 

in 
Upper 
Zone 

Explanation of Monitored Depth Seal 
Depth 
(feet) 

Seal 
Mat. 

Total 
Well 

Depth 
(feet) 

Depth 
Top of 
Screen 
(feet) 

Depth 
Bottom 

of 
Screen 
(feet) 

SVWQC00001 17N/03E-18 0935397 PWS 20 Bent 110 96 open 
hole 39.32260 -121.67860 113 100% Screens entirely in Upper Zone 

SVWQC00002 11N/03E-20 178763 Dom 20   48 135 150 38.78590 -121.65650 182 100% Screens entirely in Upper Zone 

SVWQC00003 18N/02E-35 139863 Irrig 24 Bent 105 63 85 39.36560 -121.70920 117 100% Screens entirely in Upper Zone 

SVWQC00004 18N/01W-16   PWS 50   120     39.41960 -121.96700 137 100% Screens entirely in Upper Zone 

SVWQC00005 22N/02W-32 369971 PWS 80 Bent 225 145 225 39.71070 -122.10610 139 0% 

Older very shallow domestic wells skew Upper 
Zone depth from CV-SALTS; more recent wells 
typically deeper (average depth of domestic wells 
built since 1970 is 153 feet). Well also has gravel 
envelope below 80 feet and likely reflects 
groundwater characteristics from 80 to 225 feet.  

SVWQC00006 13N/01W-19 702875 PWS 60 Cem 260 180 260 38.96060 -122.01810 234 68% 
Mostly in Upper Zone; bottom of screens similar 
depth to average domestic well depth in area 
(260 feet) 

SVWQC00007 13N/09W-10 916600 PWS 50 Cem 121 55 105 38.98350 -122.84660 105* 100% Screens entirely above average domestic well 
depth in area (105 feet) 

SVWQC00008 13N/05E-13   Irrig     111 70 110 38.97400 -121.36060 98 70% Mostly in Upper Zone; screens above average 
domestic well depth in area (140 feet) 

SVWQC00009 42N/09E-25 138832 PWS 120   400 120 open 
hole 41.44680 -120.87940 191* 25% 

Upper Zone not determined by CV-SALTS for area 
outside the CV Floor; well is open hole below 120 
feet, intake partially in zone above average 
domestic well depth in area (191 feet). Well 
depths are 75 to 640 feet in the area.   

SVWQC00010 21N/15E-12   Dom     159     39.69030 -120.25010 144 100% Screens entirely in Upper Zone 

SVWQC00011 06N/01E-17 116111 Dom 20 Cem 105 70 80 38.36600 -121.89610 302 100% Screens entirely in Upper Zone 

SVWQC00012 07N/02E-17 51591 Irrig 20   165 115 165 38.44920 -121.77670 196 100% Screens entirely in Upper Zone 
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GQTM 
Well ID 

State Well 
Number 

WCR 
Number 

Well 
Use 

Well Construction Information 

Latitude 
(NAD83) 

Longitude 
(NAD83) 

Depth 
Bottom 

of Upper 
Zone 
(feet)1 

Percent 
Screens 

in 
Upper 
Zone 

Explanation of Monitored Depth Seal 
Depth 
(feet) 

Seal 
Mat. 

Total 
Well 

Depth 
(feet) 

Depth 
Top of 
Screen 
(feet) 

Depth 
Bottom 

of 
Screen 
(feet) 

SVWQC00013 23N/15E-30 e016556 Stock 95 Cem 193 115 130 39.81700 -120.34780 146* 100% Screens entirely above average domestic well 
depth in area (146 feet) 

SVWQC00014   214018 PWS 50 Cem 170 40 140 40.14094 -120.86948 152* 100% Screens entirely above average domestic well 
depth in area (152 feet) 

SVWQC00015 10N/02E-08 36076 PWS 65 Cem 226 145 212 38.72670 -121.76940 226 100% Screens entirely in Upper Zone 

SVWQC00016 09N/02E-09 72206 PWS 80 Cem 181 134 157 38.64050 -121.76380 272 100% Screens entirely in Upper Zone 

SVWQC00017 10N/01W-18 428830 Irrig 60 Cem 144 80 210 38.70900 -122.01270 184 80% Screens mostly in Upper Zone 

SVWQC00018 20N/02E-26 95228 Dom 20   82 60 open 
hole 39.56190 -121.70780 142 100% Screens entirely in Upper Zone 

SVWQC00019 13N/02W-03 2734 Dom     126     39.01040 -122.06760 228 100% Screens entirely in Upper Zone 

SVWQC00020 24N/03W-08 486342 Dom 21 Bent 161 134 161 39.94540 -122.22980 163 100% Screens entirely in Upper Zone 

SVWQC00021 18N/01W-30   Dom     120 90 120 39.37720 -122.01330 142 100% Screens entirely in Upper Zone 

SVWQC00022 12N/01E-13 E067697 Dom 80 Bent 160 110 150 38.88300 -121.81910 247 100% Screens entirely in Upper Zone 
              

1 Depth of bottom of Upper Zone is defined by CV-SALTS (LSCE and LWA, 2016) based on typical domestic well depths and other hydrogeologic characteristics. The depth of 
bottom of Upper Zone from CV-SALTS ranges from about 100 feet to 300 feet in most places within the Central Valley Floor of the Coalition; average nearby domestic well 
depths are presented where Upper Zone depth was not determined by CV-SALTS. 
* Wells are located in areas peripheral to the Central Valley Floor; average domestic well depth in the vicinity is presented for consideration of the target depth zone because no 
value for depth to Upper Zone bottom was determined by CV-SALTS.  
PWS = public water supply; Dom = domestic; Irrig = irrigation; Bent = bentonite; Cem = cement 
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3.2 Fall 2018 Groundwater Quality Sampling Activities 
Fall 2018 groundwater quality sampling for the SVWQC GQTM Program took place between November 
13 and December 14, 2018. The sampling of several network wells was delayed due to inaccessibility 
resulting from weather and air-quality-related conditions caused by precipitation and regional wildfire 
activity presenting safety concerns for conducting sampling activities. Fifteen wells were sampled during 
November 2018 and six wells were sampled during early December 2018.  

Aside from the delays and access challenges noted above, the Fall 2018 well sampling was conducted at 
each well without notable issues. Wells were measured for depth to water (if access to water level 
measurements was available) upon arrival at each site and prior to conducting any well purging. All wells 
were purged and sampled in accordance with the standard operation procedures (SOP) for sampling 
activities using existing pumping equipment or installed sampling pumping equipment. All sampled wells 
were monitored for field parameters including pH, temperature, electrical conductivity (EC), dissolved 
oxygen (DO), oxidation-reduction potential (ORP), and turbidity during the well purging and sampling 
event. In all wells sampled, the pumped water had achieved stabilization of field parameters prior to 
sample collection and no remarkable occurrences during the sampling process were noted. All water 
samples were stored on ice after collection and delivered to California Laboratory Services in 
Sacramento for analysis of nitrate and major cations and anions, in accordance with the GQTM 
requirements. Field forms from the sampling activities are provided as part of the electronic data 
submittal package submitted together with this document.   

3.3 Groundwater Quality Sampling Results 
The results from the Fall 2018 GQTM sampling event are presented in Table 2. Water quality results 
exceeding applicable drinking water standards are highlighted in bold in Table 2. For the purpose of 
comparing results with water quality objectives, the results are discussed below relative to drinking 
water standards. Some of the more notable water quality results from the sampling are discussed 
below. 

In the Fall 2018 sampling, analytical water quality results for three of the sampled wells, SVWQC00012, 
SVWQC00016, and SVWQC00020, exceeded the primary drinking water MCL of 10 mg/L for nitrate (as 
nitrogen) and one well (SVWQC00019) had a nitrate concentration just below the MCL. About half of the 
sampled wells had undetectable nitrate concentrations. Four of the sampled wells exceeded the 
secondary recommended drinking water MCLs of 500 mg/L for total dissolved solids (TDS) 
concentrations although most wells had relatively low TDS concentrations less than 300 or 400 mg/L. 
The wells exceeding the recommended MCL for TDS were SVWQC00012, 00013, 00015, and 000016. 
One well (SVWQC00011) also had elevated concentrations of sulfate exceeding the secondary 
recommended drinking water MCL of 250 mg/L, although all other wells sampled had much lower 
concentrations below 100 mg/L. Five wells had somewhat low pH values, below the suggested lower 
limit of 6.5 for drinking water.  

Letters summarizing the Fall 2018 sampling results for individual wells and noting any identified water 
quality exceedances have been transmitted to all GQTM network well owners. Additional 
communication with owners of network wells exhibiting nitrate exceedances is also in process to make 
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well owners aware of management practices contained in the Coalition’s Groundwater Quality 
Management Plan or other management practices intended to protect groundwater quality. These 
practices may include actions related to wellhead protection as well as agricultural management 
practices.    

A spreadsheet with tabulated results for the Fall 2018 sampling is included with the accompanying 
electronic data submittal package. All laboratory analytical report files and chain of custody forms 
associated the sampling and analytical testing are also provided in the electronic data submittal 
package.  
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Table 3: Fall 2018 GQTM Sampling Results 

Site ID Date 
Sampled 

  

N
itrate (as nitrogen) 

Total Dissolved Solids 
(TDS) 

Boron 

Calcium
 

M
agnesium

 

Potassium
 

Sodium
 

Chloride 

Sulfate 

Bicarbonate  
(as CaCO

3) 

Carbonate 
(as CaCO

3) 

pH
 

Specific Conductance 
(EC) 

Tem
perature 

Dissolved O
xygen 

(DO
) 

O
xidation-Reduction 
Potential (O

RP) 

Turbidity 

Depth to W
ater 

UNITS: mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 
pH 

Units uS/cm °C  mg/L mV NTU ft, bgs 
MDL: 0.4 10 20 1 1 1 1 0.5 0.5 5 5 NA             

MCL: 10 1 
500/ 

1,000 2 1,000 4         
250/ 
5002 

250/ 
5002   

 6.5/ 
8.5 3             

SVWQC00001 11/13/2018   3.5 290 26 30 27 0 15 11 39 190 0 6.34 548 16.7 2.6 573 0.29 N/A 

SVWQC00002 11/16/2018   0 390 960 24 20 3.4 56 57 27 240 0 7.95 527 16.5 6.7 -38 0.2 15.2 

SVWQC00003 11/13/2018   1.1 230 24 20 20 1.2 15 5.4 6 170 0 6.71 427 17.2 1.55 561.4 0.04 13.9 

SVWQC00004 11/13/2018   2.9 480 150 61 39 2.6 51 28 40 410 0 6.57 955 16.2 3.59 548 0.32 21.8 

SVWQC00005 11/15/2018   3.8 330 190 46 19 1.2 18 22 28 210 0 7.23 434 16.1 10.9 24.4 2.42 On 

SVWQC00006 11/26/2018   4.3 310 250 35 27 1.3 34 40 9.2 210 0 7.89 518 17.6 72.51 -102.3 0.39 On 

SVWQC00007 12/7/2018   0 160 100 17 26 1.5 7 3.7 4 150 0 7.12 408 16.5 3.8 609.9 0.1 On 

SVWQC00008 12/14/2018   1.9 290 200 16 8.3 1.8 48 46 40 73 0 6.7 522 16.7 4.99 636 0 60.6 

SVWQC00009 11/14/2018   0 310 460 8.5 4.1 14 64 14 31 180 0 6.09 544 21.7 2.63 575.2 5.77 74.3 

SVWQC00010 12/13/2018   0 150 34 15 10 4.7 13 1.8 2.5 110 0 6.39 321 16.6 1.09 648 0 34.5 

SVWQC00011 11/20/2018   6.6 980 140 140 56 1.6 83 140 270 300 0 7.43 1,298 16.7 2.06 -131 0.62 13.6 

SVWQC00012 11/20/2018   11 690 1,000 64 78 2 53 22 66 620 0 7.82 1,088 17.3 8.08 -120 0.44 N/A 

SVWQC00013 12/13/2018   0 630 1,700 35 16 4.1 150 210 0 270 0 6.31 1,332 16.9 1.1 637 1.52 17.0 

SVWQC00015 12/7/2018   5.4 450 2,300 65 51 2.9 64 74 51 320 0 6.4 1,064 16.9 3.44 595 0.38 36.3 



MAY 2019 2018 ANNUAL GROUNDWATER MONITORING RESULTS 
 SACRAMENTO VALLEY WATER QUALITY COALITION 
 

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS                                             9 

Site ID Date 
Sampled 

  

N
itrate (as nitrogen) 

Total Dissolved Solids 
(TDS) 

Boron 

Calcium
 

M
agnesium

 

Potassium
 

Sodium
 

Chloride 

Sulfate 

Bicarbonate  
(as CaCO

3) 

Carbonate 
(as CaCO

3) 

pH
 

Specific Conductance 
(EC) 

Tem
perature 

Dissolved O
xygen 

(DO
) 

O
xidation-Reduction 
Potential (O

RP) 

Turbidity 

Depth to W
ater 

UNITS: mg/L mg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 
pH 

Units uS/cm °C  mg/L mV NTU ft, bgs 
MDL: 0.4 10 20 1 1 1 1 0.5 0.5 5 5 NA             

MCL: 10 1 
500/ 

1,000 2 1,000 4         
250/ 
5002 

250/ 
5002   

 6.5/ 
8.5 3             

SVWQC00016 11/16/2018   19 880 3,200 75 68 3.7 94 130 62 550 0 7.39 1,288 17.5 4.92 29.9 1.88 39.4 

SVWQC00017 12/14/2018   0.57 330 1,600 39 27 3.4 39 64 32 200 0 6.88 771 17.1 4.76 633 0 45.2 

SVWQC00018 11/13/2018   6 340 0 39 25 1.5 20 4.7 49 200 0 6.56 614 16.2 3.1 580 0.5 N/A 

SVWQC00019 11/20/2018   9.8 380 590 33 28 1.7 50 56 23 200 0 7.14 602 18.1 7.05 -125 1.18 81.8 

SVWQC00020 11/15/2018   12 240 0 38 14 1.1 7.1 9.4 20 130 0 7.22 342 17.1 8.45 38.5 2.49 98.38 

SVWQC00021 11/13/2018   0 320 130 37 22 2.5 40 7.7 33 260 0 6.99 645 17.6 2.81 332 0.75 16 

SVWQC00022 11/19/2018   0 380 970 42 26 4.6 63 10 33 340 0 7.86 618 16.4 45 -153 0.41 21.78 
 1 Primary Maximum Contaminant Level (MCL) for drinking water 
 2 Secondary MCL (recommended/upper range) for drinking water 
 3 Suggested lower/upper acceptable range for drinking water 
 

4 State Notification (Action) level - A health-based notification level established by the State of California for some constituents lacking MCLs; if a public water system detects a 
constituent at concentrations above the action level, local governing bodies must be notified.  

 ND = Not detected above laboratory report limit (MDL) shown; N/A = no access for water level measurements; On = well running  
 Bold values indicate results above an MCL or action level 
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3.4 Evaluation of Groundwater Quality Trends and Patterns 
Maps of TDS and nitrate concentrations from the Fall 2018 GQTM sampling event are presented as 
Figures 3 and 4. As discussed above and illustrated in Figure 3, nitrate concentrations in wells sampled 
in Fall 2018 were generally, low although three nitrate MCL exceedances (>10 mg/L) did occur. The wells 
exceeding the nitrate MCL are symbolized in red in Figure 3. All three nitrate exceedances occurred in 
wells located within the Central Valley Floor area of the Coalition region. No detectable nitrate 
concentrations occurred in samples collected from wells located in the groundwater basins outside of 
the Central Valley. Otherwise no notable spatial patterns in nitrate concentrations are apparent from 
the Fall 2018 GQTM sampling results. TDS concentrations in sampled wells shown in Figure 4 indicate 
overall low TDS concentrations in most wells with three wells of relatively higher TDS concentrations 
located in the southwestern part of the Coalition region. One additional well with TDS concentrations 
above the secondary recommended MCL of 500 mg/L is located in Sierra Valley, a groundwater basin 
outside of the Central Valley floor.  

The primary objective of the GQTM Program is to evaluate regional temporal trends in groundwater 
quality as they relate to agricultural practices. As discussed in the GQTM Workplan, more extensive 
evaluation of groundwater quality data and identification of any trends and associated relationships 
with agricultural practices will be conducted and summarized at five-year intervals and once a sufficient 
period of record of groundwater quality data has been developed for assessing such trends.  

Although the groundwater quality results from the Fall 2018 sampling event represent the first 
groundwater quality datapoint collected through sampling conducted as part of GQTM program, several 
network wells have historical water quality data from monitoring conducted by other entities. Charts of 
time-series data for TDS and nitrate concentrations in network wells with a historical time-series record 
are contained in Appendix A. Most of the charts show relatively stable to decreasing trends in nitrate 
and TDS concentrations based on available historical groundwater quality data for GQTM network wells. 
As network wells develop a time-series record of multiple datapoints, similar charts will be developed 
and maintained for all network wells to inform the analysis and evaluation of groundwater quality 
trends in GQTM network wells as implementation of the Program continues.   

3.5 Summary of Quality Assurance Evaluation for Fall 2018 Sampling Event  
Consistent with the QAPP, field measurements of electrical conductivity (EC) at 25oC, pH, dissolved 
oxygen (DO), and temperature were obtained during the sample retrieval and the laboratory performed 
analysis for nitrate as nitrogen, boron, sodium, potassium, calcium, magnesium, chloride, sulfate, 
carbonate and bicarbonate alkalinity, and total dissolved solids (TDS). 

3.5.1 Purging, sample handling, and custody  

Wells were generally purged according to the SOP. However, several wells were not purged of three 
casing volumes prior to sample collection (SVWQC00004, 00016, 00022, 00013, and 00010). In two 
cases, it is not clear from the field sheets if three casing volumes were purged prior to sample collection 
(SVWQC00018 and 00002). In all cases, samples were retrieved upon stabilization of indicator 
parameters (i.e., EC and pH) and after the turbidity of the discharging water dropped below 10 NTUs. 
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Purging and sampling activities were documented on field sheets provided in the QAPP. Samples were 
collected in laboratory-supplied bottles and transported under prescribed chain of custody to the 
laboratory according to the QAPP. 

3.5.2 Field duplicates and field blanks 

The QAPP prescribes the analysis of one duplicate sample and one field blank sample for every 20 
samples retrieved. Therefore, two duplicates and two blanks were required. Three duplicates and three 
blanks were retrieved. 

3.5.3 Laboratory QA/QC 

The laboratory performed all QA/QC as specified in the QAPP including lab blanks, lab duplicates, matrix 
spikes, and lab control spikes. Results of this testing were within the QAPP acceptance criteria for 
precision and accuracy with rare exceptions. Laboratory internal QA/QC includes redundancy. In all 
cases, sample analytical results were accepted based on the totality of QA/QC results. 

In two cases (lab report 18K1053; Wells SVWQC00016 and 00020), nitrate was reanalyzed out of hold 
time after initial analysis indicated that the sample needed dilution. Results were 19 and 12 mg/L, 
respectively for these samples. Based on previous conversations with laboratory staff, this is not 
expected to have a significant effect on the analytical results.    

3.5.4 Quality Assurance Evaluation Conclusions 

All groundwater quality data are considered acceptable based on the stabilization of indicator 
parameters during purging and the review of QA/QC procedures and results. Care will be taken in the 
future to purge a minimum of three casing volumes even if indicators have stabilized prior to that, 
unless exceptions apply as described in the QAPP.  

3.6 Electronic Data Submittal and Data Uploaded to Geotracker 
In accordance with the requirements for reporting of annual groundwater monitoring results, an 
electronic data submittal is being provided to accompany this report. Included in the electronic data 
submittal are the following items: 

• Excel worksheet containing export of data uploaded to Geotracker 
• Excel worksheet containing:  

o Summary table of information on 2018 GQTM network wells, including latitude and 
longitude information 

o Summary table of results from Fall 2018 GQTM sampling event in tabular form 
o Summary sheet of laboratory analytical methods 

• GIS shapefile dataset with locations of GQTM network wells sampled 
• Field forms for Fall 2018 GQTM sampling event 
• Laboratory analytical report files including chain of custody forms and laboratory narrative of QC 

failures and identification of any analytical problems and anomalies 
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 CONCLUSIONS AND RECOMMENDATIONS 

The Fall 2018 GQTM sampling event was successfully completed with 21 GQTM wells being sampled. 
The 21 wells sampled included wells originally included in the Workplan Addendum, several wells 
selected to replace wells proposed in the Addendum due to lack of access or decision of well owner not 
to participate, and five additional wells identified subsequent to the Addendum. Water quality results 
from the 2018 sampling indicate three wells with nitrate concentrations above the MCL and four wells 
with TDS concentrations over the recommended MCL. Boron concentrations were high in five wells and 
one well had elevation sulfate concentrations above the recommended MCL. Insufficient data are 
available for evaluating trends and patterns in groundwater quality at this point in the GQTM program 
implementation. In accordance with the GQTM Workplan, such evaluations will be conducted at five-
year intervals starting in reporting on the first five years of GQTM data.  

A few items have been identified in the quality assurance evaluation that can be improved or corrected 
during future GQTM sampling events to better comply with protocols and procedures outlined in the 
QAPP, including greater thoroughness in completing field forms and performance of field blank 
analytical testing. However, neither of these issues have been determined to affect the reliability or 
usability of the data obtained as part of the Fall 2018 sampling event.     
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Appendix A: 
Time-Series Charts of Nitrate and TDS Concentrations 

in GQTM Network Wells 
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Appendix B: 
Electronic Data Submittal 

 
This appendix is submitted separately as an electronic data submittal containing a variety of data 

submittal requirements including tabular summary data sheets of sampling results, original laboratory 
analytical report files, field forms, analytical methods, and GIS files 

 

 


	1 EXECUTIVE SUMMARY
	2 BACKGROUND AND GQTM OBJECTIVES
	3 GROUNDWATER QUALITY TREND MONITORING
	3.1 Groundwater Quality Sampling Sites
	3.2 Fall 2018 Groundwater Quality Sampling Activities
	3.3 Groundwater Quality Sampling Results
	3.4 Evaluation of Groundwater Quality Trends and Patterns
	3.5 Summary of Quality Assurance Evaluation for Fall 2018 Sampling Event
	3.5.1 Purging, sample handling, and custody
	3.5.2 Field duplicates and field blanks
	3.5.3 Laboratory QA/QC
	3.5.4 Quality Assurance Evaluation Conclusions

	3.6 Electronic Data Submittal and Data Uploaded to Geotracker

	4 CONCLUSIONS AND RECOMMENDATIONS
	5 REFERENCES
	SVWQC 2018 GW Results Map Figures 20190429.pdf
	Figure 1 2018 GW Report Network_with_landuse_190429
	Figure 3 2018 GW Report Nitrate with_landuse_190429
	Figure 4 2018 GW Report TDS with_landuse_190429

	Appendix A TDS and Nitrate Charts.pdf
	ChartsTDS4perpage
	ChartsNitrate4perpage

	SVWQC 2018 Annual Groundwater Monitoring Results_TextAndSigPage.pdf
	1 EXECUTIVE SUMMARY
	2 BACKGROUND AND GQTM OBJECTIVES
	3 GROUNDWATER QUALITY TREND MONITORING
	3.1 Groundwater Quality Sampling Sites
	3.2 Fall 2018 Groundwater Quality Sampling Activities
	3.3 Groundwater Quality Sampling Results
	3.4 Evaluation of Groundwater Quality Trends and Patterns
	3.5 Summary of Quality Assurance Evaluation for Fall 2018 Sampling Event
	3.5.1 Purging, sample handling, and custody
	3.5.2 Field duplicates and field blanks
	3.5.3 Laboratory QA/QC
	3.5.4 Quality Assurance Evaluation Conclusions

	3.6 Electronic Data Submittal and Data Uploaded to Geotracker

	4 CONCLUSIONS AND RECOMMENDATIONS
	5 REFERENCES



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





