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MEMORANDUM

SUBJECT: Evaluation of Groundwater Level Trends in Northern Triangle Area, Stanislaus County, California

TO: Walter Ward, Water Resources Manager, Stanislaus County Department 0 Environmental Resources

FROM: Juliet Hutchins and Mike Tietze, CHG, JJ A
DATE: October 27,.2017

In this memorandum, Jacobson James Associates (JJ A) presents an evaluation of available groundwater level trend data in the northeastern area of Stanislaus County north of the Stanislaus River (the Northern Triangle) to assess whether existing groundwater level trends constitute chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply if continued over the planning and implementation horizon as defined in Section 9.37.030(9)a) of the Stanislaus County Groundwater Ordinance and the Sustainable Groundwater Management Act (SGMA):

Background:

The guidelines developed for implementation of discretionary well permitting under Stanislaus County’s groundwater ordinance (Chapter 9.37 of the County Code; hereinafter the Ordinance) define Groundwater Level Management Zone as an area where installation of new wells would contribute to, or, in the absence of direct data can be reasonably inferred to contribute a condition of Critical Overdraft, which is when present water management practices would probably result in significant adverse overdraft-related environmental, social, or economic impacts’ (DWR, 1980). This would include any area where Undesirable Results, as defined in the Ordinance are occurring or can be reasonably anticipated that lie within the unincorporated portions of the County and outside the jurisdiction of any water agency in compliance with a groundwater management plan: In such areas, an applicant proposing installation of new well that is not exempt from the Ordinance is required to submit a Groundwater Extraction Offset Plan that describes how groundwater extraction from the well will be offset, resulting in no net additional groundwater demand: Alternatively, the applicant must conduct a Groundwater Resources Investigation and implement a Groundwater Level Monitoring Program that demonstrates the proposed extraction will not result in, or contribute Undesirable Results. to, to,

Groundwater development in the Northern Triangle has occurred primarily to support irrigated agriculture, which remains relatively sparse, except in the southwestern portion of the area and near the Stanislaus River. The principal aquifers underlying the Northern Triangle occur within semiconsolidated to consolidated sediments and rocks of the Miocene Mehrten Formation, the Pliocene Laguna Formation and the Pleistocene Turlock Lake Formation, and are, on average, approximately 500 feet thick or more: The aquifer formations comprise proximal alluvial fan and volcano-fluvial facies, and contain paleosols and fine grained layers that impede vertical flow and result in semi-confined to confined conditions in the lower portions of the aquifer system The aquifer matrix is not generally very compressible, and subsidence has not been reported in the Northern Triangle (DWR, 2017). The region consists of a rolling upland that is deeply incised by the major rivers that drain the Sierra Nevada, including the Stanislaus River on the south side and the Calaveras River to the north: Both of these rivers are hydraulically connected to the regional groundwater aquifers (Brush, et al, 2013). Other drainages and surface water bodies that occur in the upland areas are locally connected to perched groundwater, but are not known to be connected to regional aquifers. The upland areas are relatively old surfaces that are underlain by well developed duripan soils that limit areal recharge.

























 

STANISLAUS COUNTY, CALIFORNIA

FIGURE 1

Hydrograph Analysis Location Index Map
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 2A

Hydrographs for Wells Located Near Grid Element 568

PROJECT NO
StanCo-001-7.4.

DATE

5/26/2017
DRAWN BY

JH
APPR. BY

MT

CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 2B HYDROGRAPHS WITH PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 568
FIGURE 2B

HYDROGRAPHS WITH PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 568
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FIGURE 2C HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 568
FIGURE 2C

HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 568
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FIGURE 2D HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 568
FIGURE 2D

HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 568
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 3A

Hydrographs for Wells Located Near Grid Element 587

PROJECT NO.
StanCo-001-7.4

DATE

5/25/2017
DRAWN BY

JH
APPR. BY

MT

CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 3B HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 587
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HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 587
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FIGURE 3C HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 587
FIGURE 3C

HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 587
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FIGURE 3D HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 587
FIGURE 3D

HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 587
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 4A

Hydrographs for Wells Located in and Near Grid Element 597
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StanCo-001-7.4
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APPR. BY
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CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 4B HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 597
FIGURE 4B

HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 597
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FIGURE 4C HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 597
FIGURE 4C

HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 597
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FIGURE 4D HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 597
FIGURE 4D

HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 597
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 5A

Hydrographs for Wells Located in Grid Element 601

PROJECT NO.

StanCo-001-7.4
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5/25/2017
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APPR. BY
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CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 5B HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 601
FIGURE 5B

HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 601
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FIGURE 5C HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 601
FIGURE 5C

HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 601
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FIGURE 5D HYDROGRAPHS TREND ANALYSIS FOR GRID ELEMENT 601
FIGURE 5D

HYDROGRAPHS TREND ANALYSIS FOR GRID ELEMENT 601
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 6A

Hydrograph for Well Located in Grid Element 602

PROJECT NO.

StanCo-001-7.4
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5/26/2017
DRAWN BY
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APPR. BY

MT

CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 6B HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 602
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HYDROGRAPHS AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 602
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FIGURE 6C HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 602
FIGURE 6C

HYDROGRAPHS AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 602
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FIGURE 6D HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 602
FIGURE 6D

HYDROGRAPH TREND ANALYSIS FOR GRID ELEMENT 602
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STANISLAUS COUNTY, CALIFORNIA

FIGURE 7A

Hydrograph for Well Located in Grid Element 603

PROJECT NO.

StanCo-001-7.4
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5/26/2017
DRAWN BY

JH
APPR. BY
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CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 

 



FIGURE 7B HYDROGRAPH AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 603
FIGURE 7B

HYDROGRAPH AND PRECIPITATION CUMULATIVE DEPARTURE FOR GRID ELEMENT 603
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FIGURE 7C HYDROGRAPH AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 603
FIGURE 7C

HYDROGRAPH AND IRRIGATED AGRICULTURE FOR GRID ELEMENT 603
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STANISLAUS COUNTY, CALIFORNIA
FIGURE 8A

Hydrographs for Wells Located in Grid Element 614
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CASGEM information obtained from website: 
http://www.water.ca.gov/groundwater/casgem/ 
Satellite image from Google Earth. 
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