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Glenn County CASGEM Monitoring Plan  

 
Glenn County has applied to be a monitoring and reporting entity for the geographic 
area within the boundaries of the county where alluvial groundwater basins identified in 
Bulletin 118 are located.  In 2000, Glenn County adopted a Groundwater Management 
Plan in where 17 groundwater management sub-areas were identified. For CASGEM, 
not all sub-basins qualify for monitoring as described in the legislation. Monitoring and 
reporting will be accomplished through cooperative agreements with all groundwater 
subareas throughout the County.  The cooperating agencies that conduct monitoring will 
submit the data to Glenn County.  The County will submit the monitoring data to 
Department of Water Resources (DWR).  Information on the monitoring plan will be 
available to the public at www.glenncountywater.org 
 
 
Monitoring Plan Overview  
 
Groundwater monitoring in Glenn County is currently performed by the DWR.  They 
collect data from 156 groundwater data points, 82 of those are discreet zones from the 
network of 26 dedicated monitoring wells.  For the purposes of CASGEM, monitoring 
will be from selected zones in the dedicated network and irrigation wells where needed 
to fill in a monitoring gap. The wells (zones) selected should adequately characterize 
the basin. 
 
The valley portion of the County is mostly in the Colusa Basin (5-21.52), a small portion 
in the north is in the Corning Basin (5-21.51) and a small portion in the east is in the 
West Butte Basin (5-21.58).  These areas will be adequately represented in the 
monitoring network.  The western portion of the Colusa Basin has limited water 
resources development and is considered low priority at this time.  There are very few 
wells in the area and a small population base.  No monitoring will occur in this area at 
this time, but will be reassessed on an as needed basis. 
 
The groundwater sub-basins outside of the valley consist of shallow wells constructed in 
shale and rock formations and are not considered alluvial, although the basins are listed 
in Bulletin 118, and will not be included in the monitoring network.  There are limited 
water resources development with minimal yield per well (typically averaging less than 5 
gallons per minute), and are considered low priority.  These areas include Chrome 
Town Area (5-61), Elk Creek Area (5-62), Stony Gorge Reservoir (5-88), Squaw Flat (5-
89), Stonyford Town Area (5-63), and Funks Creek (5-90). 
 
Cooperating entities with the County consist of:  

• Glenn Colusa Irrigation District 
• Orland Unit Water Users Association 
• Orland/Artois Water District 
• Kanawha Water District 
• Glide Water District 
• Provident Irrigation District 

http://www.glenncountywater.org/


 
 

• Princeton-Codora-Glenn Irrigation District 
• Western Canal Water District 
• Reclamation District 2106 
• Reclamation District 1004 
• Willow Creek Mutual Water Company 

 
Groundwater elevations in Glenn County fluctuate greatly from north to south and east 
to west.  With the introduction of the Tehama Colusa Canal (TC), land and water use 
has changed dramatically.  The TC service areas, north central and the west side of the 
County, has shifted from flood irrigation on row crops from surface supplies to micro 
sprinkler irrigation from groundwater on tree crops.  The south and eastern portions of 
the County continue to be flood irrigated with surface water for rice production, the north 
eastern and central portion of the County is tree and row crops solely dependent on 
groundwater.  In general, there is approximately 1,000,000 acre feet of water with a 70-
30% split of surface water to groundwater applied to 265,000 acres for agricultural 
purposes in the County. 
 
In 2001, the County and irrigation districts started to install a series of dedicated 
monitoring wells in areas identified as economically sensitive to groundwater use.  
Since that time other dedicated monitoring wells have been installed to provide 
information for aquifer interaction and potential conjunctive use programs. 
 
The dedicated monitoring zones range from shallow (under 100 feet) to deep (over 
1000 feet) and well zones selected for CASGEM will take into consideration land and 
water use in the general area as well as agricultural, municipal, industrial, and domestic 
demand.  In reviewing the data it appears that it makes the most sense to select a 
dedicated monitoring well from an area of the County and monitor and report all zones 
available. Having a dedicated monitoring network with a high level of sophistication, 
should not place an undo burden on the County to over monitor aquifer zones that do 
not provide for the overall protection of the majority of water users.  
 
The major geologic/aquifer systems of Glenn County consist of the Tehama Formation, 
the Upper and Lower Tuscan Formations, and the Stony Creek alluvium.  All of the 
dedicated wells have discreet monitoring zones within one or many of the formations.  
Previous work has indicated a substantial influence of up gradient surface application of 
water for irrigation and stream flow from Stony Creek provides down gradient 
groundwater users with an adequate supply for the irrigation season.     
 
Maps  
 
Figure 1 shows the selected dedicated monitoring wells discussed above that will 
adequately characterize the County’s groundwater resources and provides the most 
comprehensive coverage available. 
 
 
 



 
 

Schedule  
 
The major groundwater use in the County is for agricultural purposes and follows 
traditional seasonal trends of spring highs to fall lows over a long period of time.  
Therefore measurements will be taken from all selected wells in the end of March and in 
mid-October to coincide with typical pre and post irrigation seasons.  
 
Field Methods 
 
Field methods for the collection and documentation of groundwater elevation data in the 
County will be standardized and meet all CASGEM basic requirements:  
 

• Reference Point has been established by DWR staff previously 
• Measurements will be recorded in a field data book and transferred to an 

electronic spread sheet and submitted to DWR with the following information: 
 

1. State Well Number 
2. Date of Measurement 
3. Reference Point Elevation 
4. Land Surface Elevation 
5. Reference Point to Water Surface 
6. Method of Measurement 
7. No measurement and Questionable Measurement Codes (same as 

DWR Water Data Library) 
8. Agency ID 
9. Comments 

Table 1 is a template of the field data recording form. 
 

• A visual assessment of possible groundwater pumping in surrounding areas will 
confirm static groundwater conditions 

• An electronic well sounder will be the measurement instrument, typically lowered 
two times at the water surface and compared for consistency  

   
 
Well Information  
 
Table 2 contains all of the data listed below:  
 

• Map Location Number 
• State Well Number  
• Use 
• Well Completion Type 
• Top Perforation 
• Bottom Perforation 
• Total Depth 
• Ground Surface Elevation 



 
 

• Method of Determining Elevation 
• Accuracy of Elevation Method 
• Reference Point Elevation 
• Reference Point Description (Reference Point is top of casing)  
• Well coordinates (decimal lat/long, NAD83)  
• Method of determining coordinates  
• Accuracy of coordinate method  
• Entity Responsible for Monitoring  
• Groundwater basin  
• Well Completion Report number  
• Geologic Formation if known 
• Written Description of Well Location 
• Additional Comments (if needed) 

 
 
 
Written Descriptions of Well Locations Included in Table 2 are as follows: 
(numbers correspond to map locations) 
 
1 – Approximately 2 miles south of Highway 162 and ½ mile east of Road Z 

2 - Approximately ½ mile north of Road 68 and east of Sac Refuge Boundary 

3 - Approximately 2 miles north of Highway 162 and 200 feet east of Road Y 

4 - Approximately 1 mile south of Highway 162 and ¼ mile east of Road R 

5 - Approximately ¼ mile south of Road 61 at Road SS 

6 - Approximately 1 mile south of Road 44 at Road TT 

7 - Approximately at the SE intersection of Road 35 and W 

8 - Approximately ¼ mile north of Highway 162 and west of Road Pat GCID Canal 

9 - Approximately 200 feet north of Road 44 and ¼  mile east of Road WW 

10 - Approximately ½  mile south of Road 35 and 50 feet east of Road D 

11 - Approximately ½  mile south of Road 24 and 1.5 miles west of Highway 45 

12 - Approximately ¼  mile north of Road 25 and ¼ mile west of Road U 

13 - Approximately ¼ mile northeast of the intersection of Road 25 and QQ 

14 - Approximately ¼ mile north of Road 32 and east of Road WW at the GCID Canal 

15 - Approximately ¼ mile north of Road 33 and 500 feet east of Road S 

16 - Approximately 1 mile north of Road 30 and 200 feet east of Road M 

17 - Approximately 1 mile east of Highway 99 and 50 feet north of Road 33  

18 - At the southwest corner of the intersection of Road 25 and Road D 



 
 

19 - Approximately ¾ mile north of Road 23 on the east side of Highway 45 

20 - Approximately 200 feet southeast of the intersection of Capay and 1st Avenues 

21 - Approximately ¼ mile south of Road 9 and east of 4th Avenue 

22 - Approximately 500 feet east of Road P south of Road 9 

23 - Approximately ½  mile east of  Road P and 50 feet north of Road 18 

24 - Approximately ¼ mile west of Road P and 25 feet south of Road 6 

25 - Approximately 1/10 mile east of Road N and 50 feet north of Highway 32 

26 - Approximately ¼ mile north of Road 20 and east of Road HH 

27 - Approximately ¼ mile north of Highway 162 and 180 feet east of Road D 
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Table 1.

Glenn County

CASGEM Recording Form

SWN Date

RP Elev 

(ft)

Land 

Surface 

Elev (ft) RPWS Method NM Code QM Code Agency ID Comments



Table 2.

CASGEM Well Information

Map 

Location 

Number SWN Use Status

Well Comp 

Type Top Perf

Bottom 

Perf

Total 

Depth GSE

Method Det 

Elev

Accuracy 

Elev (ft) RPE RP Desc Datum Easting Northing Units Zone

Method Det 

Coordinates

Accuracy 

Coordinates Entity Basin WCR# Formation Written Desc

Additional 

Comments

1 18N01W02E001M Observation active

multi-

completion 719 729 760 78.5

surveyed to 

a benchmark 0.01 80.9

top of 

casing NAD83 590918 4366345 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 726833 Tuscan C

Approximately 2 miles south of Highway 162 

and ½ mile east of Road Z

1 18N01W02E002M Observation active

multi-

completion 450 460 470 78.5

surveyed to 

a benchmark 0.01 81.3

top of 

casing NAD83 590918 4366346 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 726833 Tehama

Approximately 2 miles south of Highway 162 

and ½ mile east of Road Z

1 18N01W02E003M Observation active

multi-

completion 100 110 120 78.5

surveyed to 

a benchmark 0.01 81.4

top of 

casing NAD83 590918 4366347 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 726833

Approximately 2 miles south of Highway 162 

and ½ mile east of Road Z

2 18N02W18D001M Observation active

multi-

completion 975 985 1000 80

surveyed to 

a benchmark 0.01 80.6

top of 

casing NAD83 573529 4363826 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa E045412 Tuscan A

Approximately ½ mile north of Road 68 and 

east of Sac Refuge Boundary

2 18N02W18D002M Observation active

multi-

completion 620 680 700 80

surveyed to 

a benchmark 0.01 81

top of 

casing NAD83 573529 4363826 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa E045412 Tuscan C

Approximately ½ mile north of Road 68 and 

east of Sac Refuge Boundary

2 18N02W18D003M Observation active

multi-

completion 510 520 530 80

surveyed to 

a benchmark 0.01 81.6

top of 

casing NAD83 573529 4363826 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa E045412 Tehama

Approximately ½ mile north of Road 68 and 

east of Sac Refuge Boundary

2 18N02W18D004M Observation active

multi-

completion 246 256 266 80

surveyed to 

a benchmark 0.01 82

top of 

casing NAD83 573529 4363826 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa E045412 Tehama

Approximately ½ mile north of Road 68 and 

east of Sac Refuge Boundary

3 19N01W22D004M Observation active

multi-

completion 780 790 820 85

surveyed to 

a benchmark 0.01 87.3

top of 

casing NAD83 589015 4371966 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 816274 Tuscan C

Approximately 2 miles north of Highway 162 

and 200 feet east of Road Y

3 19N01W22D005M Observation active

multi-

completion 520 530 555 85

surveyed to 

a benchmark 0.01 87.5

top of 

casing NAD83 589015 4371966 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 816274 Tuscan C

Approximately 2 miles north of Highway 162 

and 200 feet east of Road Y

3 19N01W22D006M Observation active

multi-

completion 340 350 380 85

surveyed to 

a benchmark 0.01 87.8

top of 

casing NAD83 589015 4371966 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 816274 Tuscan

Approximately 2 miles north of Highway 162 

and 200 feet east of Road Y

3 19N01W22D007M Observation active

multi-

completion 80 90 120 85

surveyed to 

a benchmark 0.01 88

top of 

casing NAD83 589015 4371966 meters 10

surveyed to a 

benchmark 0.01 Glenn Co

West 

Butte 816274

Approximately 2 miles north of Highway 162 

and 200 feet east of Road Y

4 19N02W08Q001M Observation active

multi-

completion 857 877 940 99

surveyed to 

a benchmark 0.01 103.4

top of 

casing NAD83 576381 4374412 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 726952 Tehama

Approximately 1 mile south of Highway 162 

and ¼ mile east of Road R

4 19N02W08Q002M Observation active

multi-

completion 208 218 228 99

surveyed to 

a benchmark 0.01 99.8

top of 

casing NAD83 576381 4374413 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 726952 Tehama

Approximately 1 mile south of Highway 162 

and ¼ mile east of Road R

4 19N02W08Q003M Observation active

multi-

completion 77 87 97 99

surveyed to 

a benchmark 0.01 100.2

top of 

casing NAD83 576381 4374414 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 726952 Tehama

Approximately 1 mile south of Highway 162 

and ¼ mile east of Road R

5 19N02W33K001M Observation active

single 

completion 160 260 260 85

surveyed to 

a benchmark 0.01 85.3

top of 

casing NAD83 578711 4367831 meters 10

surveyed to a 

benchmark 0.01 Provident Colusa 581475

Approximately ¼ mile south of Road 61 at 

Road SS

6 20N02W33B001M Observation active

single 

completion 100 320 320 103

surveyed to 

a benchmark 0.01 104.6

top of 

casing NAD83 578687 4378239 meters 10

surveyed to a 

benchmark 0.01 Provident Colusa 3686

Approximately 1 mile south of Road 44 at 

Road TT

7 20N02W11A001M Observation active

multi-

completion 70 90 90 123

surveyed to 

a benchmark 0.01 123

top of 

casing NAD83 581990 4384821 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 3669 Tehama

Approximately at the SE intersection of 

Road 35 and W

7 20N02W11A002M Observation active

multi-

completion 140 160 160 123

surveyed to 

a benchmark 0.01 123

top of 

casing NAD83 581990 4384821 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 3669 Tehama

Approximately at the SE intersection of 

Road 35 and W

7 20N02W11A003M Observation active

multi-

completion 490 510 510 123

surveyed to 

a benchmark 0.01 123

top of 

casing NAD83 581990 4384821 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 3669 Tehama

Approximately at the SE intersection of 

Road 35 and W

8 20N02W18R005M Observation active

multi-

completion 920 980 1000 131.4

surveyed to 

a benchmark 0.01 132.5

top of 

casing NAD83 575826 4382128 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 801448 Tuscan AB

Approximately ¼ mile north of Highway 162 

and west of Road Pat GCID Canal

8 20N02W18R006M Observation active

multi-

completion 635 655 675 131.4

surveyed to 

a benchmark 0.01 133

top of 

casing NAD83 575826 4382128 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 801448 Tehama

Approximately ¼ mile north of Highway 162 

and west of Road Pat GCID Canal

8 20N02W18R007M Observation active

multi-

completion 450 526 545 131.4

surveyed to 

a benchmark 0.01 133.4

top of 

casing NAD83 575826 4382128 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 801448 Tehama

Approximately ¼ mile north of Highway 162 

and west of Road Pat GCID Canal

8 20N02W18R008M Observation active

multi-

completion 140 180 201 131.4

surveyed to 

a benchmark 0.01 134

top of 

casing NAD83 575826 4382128 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 801448

Approximately ¼ mile north of Highway 162 

and west of Road Pat GCID Canal

9 20N02W25F002M Observation active

multi-

completion 420 470 490 102.2

surveyed to 

a benchmark 0.01 104.1

top of 

casing NAD83 583103 4379315 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 782025 Tehama

Approximately 200 feet north of Road 44 

and ¼  mile east of Road WW

9 20N02W25F003M Observation active

multi-

completion 190 260 280 102.2

surveyed to 

a benchmark 0.01 104.6

top of 

casing NAD83 583103 4379316 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 782025 Tehama

Approximately 200 feet north of Road 44 

and ¼  mile east of Road WW

9 20N02W25F004M Observation active

multi-

completion 55 65 85 102.2

surveyed to 

a benchmark 0.01 105.1

top of 

casing NAD83 583103 4379317 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 782025 Tehama

Approximately 200 feet north of Road 44 

and ¼  mile east of Road WW

10 20N03W07E001M Observation active

multi-

completion 984 1014 1030 179.2

surveyed to 

a benchmark 0.01 180.8

top of 

casing NAD83 564420 4384159 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E057712 Tehama

Approximately ½  mile south of Road 35 and 

50 feet east of Road D

10 20N03W07E002M Observation active

multi-

completion 616 636 656 179.2

surveyed to 

a benchmark 0.01 181.1

top of 

casing NAD83 564420 4384159 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E057712 Tehama

Approximately ½  mile south of Road 35 and 

50 feet east of Road D

10 20N03W07E003M Observation active

multi-

completion 380 485 505 179.2

surveyed to 

a benchmark 0.01 181.5

top of 

casing NAD83 564420 4384159 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E057712 Tehama

Approximately ½  mile south of Road 35 and 

50 feet east of Road D

10 20N03W07E004M Observation active

multi-

completion 118 128 138 179.2

surveyed to 

a benchmark 0.01 181.8

top of 

casing NAD83 564420 4384159 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E057712 Tehama

Approximately ½  mile south of Road 35 and 

50 feet east of Road D

11 21N02W01F001M Observation active

multi-

completion 547 557 578 160.9

surveyed to 

a benchmark 0.01 162.1

top of 

casing NAD83 582444 4395389 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726740 Tuscan C

Approximately ½  mile south of Road 24 and 

1.5 miles west of Highway 45

11 21N02W01F002M Observation active

multi-

completion 297 307 318 160.8

surveyed to 

a benchmark 0.01 162.3

top of 

casing NAD83 582444 4395390 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726740 Tehama

Approximately ½  mile south of Road 24 and 

1.5 miles west of Highway 45



Table 2.

CASGEM Well Information

Map 

Location 

Number SWN Use Status

Well Comp 

Type Top Perf

Bottom 

Perf

Total 

Depth GSE

Method Det 

Elev

Accuracy 

Elev (ft) RPE RP Desc Datum Easting Northing Units Zone

Method Det 

Coordinates

Accuracy 

Coordinates Entity Basin WCR# Formation Written Desc

Additional 

Comments

11 21N02W01F003M Observation active

multi-

completion 109 119 124 161.8

surveyed to 

a benchmark 0.01 162.8

top of 

casing NAD83 582444 4395391 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726740 Modesto

Approximately ½  mile south of Road 24 and 

1.5 miles west of Highway 45

11 21N02W01F004M Observation active

multi-

completion 55 65 75 161.9

surveyed to 

a benchmark 0.01 163.2

top of 

casing NAD83 582444 4395392 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726740 Modesto

Approximately ½  mile south of Road 24 and 

1.5 miles west of Highway 45

12 21N02W04G002M Observation active

multi-

completion 928 938 948 176

surveyed to 

a benchmark 0.01 177.8

top of 

casing NAD83 577925 4395225 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E044112 Tuscan B

Approximately ¼  mile north of Road 25 and 

¼ mile west of Road U

12 21N02W04G003M Observation active

multi-

completion 673.5 703.5 713 176

surveyed to 

a benchmark 0.01 178.1

top of 

casing NAD83 577925 4395225 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E044112 Tuscan C

Approximately ¼  mile north of Road 25 and 

¼ mile west of Road U

12 21N02W04G004M Observation active

multi-

completion 165 279 289 176

surveyed to 

a benchmark 0.01 177.9

top of 

casing NAD83 577925 4395225 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E044112 Tehama

Approximately ¼  mile north of Road 25 and 

¼ mile west of Road U

12 21N02W04G005M Observation active

multi-

completion 57 67 77 176

surveyed to 

a benchmark 0.01 178.8

top of 

casing NAD83 577925 4395225 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa E044112 Modesto

Approximately ¼  mile north of Road 25 and 

¼ mile west of Road U

13 21N02W05M001M Observation active

multi-

completion 442 452 473 186.5

surveyed to 

a benchmark 0.01 188

top of 

casing NAD83 575379 4394921 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801406 Tehama

Approximately ¼ mile northeast of the 

intersection of Road 25 and QQ

13 21N02W05M002M Observation active

multi-

completion 122 132 153 186.5

surveyed to 

a benchmark 0.01 188.5

top of 

casing NAD83 575379 4394921 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801406 Modesto

Approximately ¼ mile northeast of the 

intersection of Road 25 and QQ

13 21N02W05M003M Observation active

multi-

completion 44 54 75 186.5

surveyed to 

a benchmark 0.01 189.9

top of 

casing NAD83 575379 4394921 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801406 Modesto

Approximately ¼ mile northeast of the 

intersection of Road 25 and QQ

14 21N02W36A002M Observation active

single 

completion 120 140 155 133

surveyed to 

a benchmark 0.01 133.8

top of 

casing NAD83 582979 4387714 meters 10

surveyed to a 

benchmark 0.01 GCID Colusa 315497

Approximately ¼ mile north of Road 32 and 

east of Road WW at the GCID Canal

15 21N02W33M001M Observation active

multi-

completion 869 890 974 148.9

surveyed to 

a benchmark 0.01 151.7

top of 

casing NAD83 577199 4387045 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726724 Tuscan AB

Approximately ¼ mile north of Road 33 and 

500 feet east of Road S

15 21N02W33M002M Observation active

multi-

completion 540 550 571 148.9

surveyed to 

a benchmark 0.01 150.6

top of 

casing NAD83 577199 4387046 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726724 Tuscan C

Approximately ¼ mile north of Road 33 and 

500 feet east of Road S

15 21N02W33M003M Observation active

multi-

completion 140 150 171 148.9

surveyed to 

a benchmark 0.01 151.3

top of 

casing NAD83 577199 4387047 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726724 Tehama

Approximately ¼ mile north of Road 33 and 

500 feet east of Road S

16 21N03W23D001M Observation active

multi-

completion 362 372 393.5 202.3

surveyed to 

a benchmark 0.01 203.4

top of 

casing NAD83 570561 4391143 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801404 Tehama

Approximately 1 mile north of Road 30 and 

200 feet east of Road M

16 21N03W23D002M Observation active

multi-

completion 142 170 191.5 202.3

surveyed to 

a benchmark 0.01 204

top of 

casing NAD83 570561 4391143 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801404 Modesto

Approximately 1 mile north of Road 30 and 

200 feet east of Road M

16 21N03W23D003M Observation active

multi-

completion 42 72 93.5 202.3

surveyed to 

a benchmark 0.01 204.5

top of 

casing NAD83 570561 4391143 meters 10

surveyed to a 

benchmark 0.01 O/AWD Colusa 801404 Modesto

Approximately 1 mile north of Road 30 and 

200 feet east of Road M

17 21N03W34Q002M Observation active

multi-

completion 930 960 980 166.2

surveyed to 

a benchmark 0.01 167.1

top of 

casing NAD83 569764 4386421 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 816224 Tehama

Approximately 1 mile east of Highway 99 

and 50 feet north of Road 33 

17 21N03W34Q003M Observation active

multi-

completion 620 690 721 166.3

surveyed to 

a benchmark 0.01 167.4

top of 

casing NAD83 569764 4386422 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 816224 Tehama

Approximately 1 mile east of Highway 99 

and 50 feet north of Road 33 

17 21N03W34Q004M Observation active

multi-

completion 60 70 108 167.6

surveyed to 

a benchmark 0.01 163.3

top of 

casing NAD83 569764 4386423 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 816224

Approximately 1 mile east of Highway 99 

and 50 feet north of Road 33 

18 21N04W12A002M Observation active

multi-

completion 247 257 278 247.9

surveyed to 

a benchmark 0.01 249.9

top of 

casing NAD83 564019 4394413 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa 726739 Tehama

At the southwest corner of the intersection 

of Road 25 and Road D

18 21N04W12A003M Observation active

multi-

completion 955 1050 1070 247.5

surveyed to 

a benchmark 0.01 250.1

top of 

casing NAD83 564009 4394400 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa E0103388 Tehama

At the southwest corner of the intersection 

of Road 25 and Road D

18 21N04W12A004M Observation active

multi-

completion 520 640 659 247.5

surveyed to 

a benchmark 0.01 249.6

top of 

casing NAD83 564009 4394400 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Colusa E0103388 Tehama

At the southwest corner of the intersection 

of Road 25 and Road D

19 22N01W29N001M Observation active

multi-

completion 859 1135 1156 146.3

surveyed to 

a benchmark 0.01 151

top of 

casing NAD83 584796 4397844 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning E0103616 Tuscan A

Approximately ¾ mile north of Road 23 on 

the east side of Highway 45

19 22N01W29N002M Observation active

multi-

completion 549 641 661 146.3

surveyed to 

a benchmark 0.01 150.7

top of 

casing NAD83 584796 4397844 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning E0103616 Tuscan B/C

Approximately ¾ mile north of Road 23 on 

the east side of Highway 45

19 22N01W29N003M Observation active

multi-

completion 189 380 400 146.3

surveyed to 

a benchmark 0.01 150

top of 

casing NAD83 584796 4397844 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning E0103616 Tehama

Approximately ¾ mile north of Road 23 on 

the east side of Highway 45

19 22N01W29N004M Observation active

multi-

completion 89 99 109 146.3

surveyed to 

a benchmark 0.01 149.1

top of 

casing NAD83 584796 4397844 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning E0103616 Modesto

Approximately ¾ mile north of Road 23 on 

the east side of Highway 45

20 22N02W01N001M Observation active

multi-

completion 812.75 1050 1060 159.2

surveyed to 

a benchmark 0.01 161.1

top of 

casing NAD83 581674 4404172 meters 10

surveyed to a 

benchmark 0.01 GCID Corning E038764 Tuscan A

Approximately 200 feet southeast of the 

intersection of Capay and 1
st
 Avenues

20 22N02W01N002M Observation active

multi-

completion 698.75 708.75 730 159.2

surveyed to 

a benchmark 0.01 161.3

top of 

casing NAD83 581674 4404172 meters 10

surveyed to a 

benchmark 0.01 GCID Corning E038764

Tehama, 

Tuscan C

Approximately 200 feet southeast of the 

intersection of Capay and 1
st
 Avenues

20 22N02W01N003M Observation active

multi-

completion 209.25 367.5 440 159.2

surveyed to 

a benchmark 0.01 161.5

top of 

casing NAD83 581674 4404172 meters 10

surveyed to a 

benchmark 0.01 GCID Corning E038764 Tehama

Approximately 200 feet southeast of the 

intersection of Capay and 1
st
 Avenues

20 22N02W01N004M Observation active

multi-

completion 70.6 80.6 108 159.2

surveyed to 

a benchmark 0.01 161.6

top of 

casing NAD83 581674 4404172 meters 10

surveyed to a 

benchmark 0.01 GCID Corning E038764

Stony 

Creek 

Alluvium

Approximately 200 feet southeast of the 

intersection of Capay and 1
st
 Avenues

21 22N02W15C002M Observation active

multi-

completion 760 781 880 189.5

surveyed to 

a benchmark 0.01 194.2

top of 

casing NAD83 579035 4401917 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726790 Tuscan A

Approximately ¼ mile south of Road 9 and 

east of 4
th
 Avenue



Table 2.

CASGEM Well Information

Map 

Location 

Number SWN Use Status

Well Comp 

Type Top Perf

Bottom 

Perf

Total 

Depth GSE

Method Det 

Elev

Accuracy 

Elev (ft) RPE RP Desc Datum Easting Northing Units Zone

Method Det 

Coordinates

Accuracy 

Coordinates Entity Basin WCR# Formation Written Desc

Additional 

Comments

21 22N02W15C003M Observation active

multi-

completion 370 380 444 189.2

surveyed to 

a benchmark 0.01 192

top of 

casing NAD83 579035 4401918 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726789 Tuscan B

Approximately ¼ mile south of Road 9 and 

east of 4
th
 Avenue

21 22N02W15C004M Observation active

multi-

completion 210 220 240 189.3

surveyed to 

a benchmark 0.01 192.3

top of 

casing NAD83 579035 4401919 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726789 Tehama

Approximately ¼ mile south of Road 9 and 

east of 4
th
 Avenue

21 22N02W15C005M Observation active

multi-

completion 60 70 90 189.4

surveyed to 

a benchmark 0.01 192.7

top of 

casing NAD83 579035 4401920 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726789 Modesto

Approximately ¼ mile south of Road 9 and 

east of 4
th
 Avenue

22 22N02W18C001M Observation active

multi-

completion 989 1029 1049 221

surveyed to 

a benchmark 0.01 222.2

top of 

casing NAD83 573962 4402387 meters 10

surveyed to a 

benchmark 0.01 OUWUA Corning E044014 Tuscan A

Approximately 500 feet east of Road P 

south of Road 9

22 22N02W18C002M Observation active

multi-

completion 414 434 455 221

surveyed to 

a benchmark 0.01 222.4

top of 

casing NAD83 573962 4402387 meters 10

surveyed to a 

benchmark 0.01 OUWUA Corning E044014 Tuscan BC

Approximately 500 feet east of Road P 

south of Road 9

22 22N02W18C003M Observation active

multi-

completion 165 175 185 221

surveyed to 

a benchmark 0.01 223.1

top of 

casing NAD83 573962 4402387 meters 10

surveyed to a 

benchmark 0.01 OUWUA Corning E044014 Tehama

Approximately 500 feet east of Road P 

south of Road 9

22 22N02W18C004M Observation active

multi-

completion 55 65 75.4 221

surveyed to 

a benchmark 0.01 223.5

top of 

casing NAD83 573962 4402387 meters 10

surveyed to a 

benchmark 0.01 OUWUA Corning E044014 Modesto

Approximately 500 feet east of Road P 

south of Road 9

23 22N02W30H002M Observation active

multi-

completion 850 880 930 202

surveyed to 

a benchmark 0.01 202.8

top of 

casing NAD83 575147 4398437 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726922 Tuscan C

Approximately ½  mile east of  Road P and 

50 feet north of Road 18

23 22N02W30H003M Observation active

multi-

completion 130 260 291 202

surveyed to 

a benchmark 0.01 201.3

top of 

casing NAD83 575147 4398438 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726922 Tehama

Approximately ½  mile east of  Road P and 

50 feet north of Road 18

23 22N02W30H004M Observation active

multi-

completion 45 70 88 202

surveyed to 

a benchmark 0.01 202

top of 

casing NAD83 575147 4398439 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726922 Modesto

Approximately ½  mile east of  Road P and 

50 feet north of Road 18

24 22N03W01R001M Observation active

multi-

completion 470 480 490 226

surveyed to 

a benchmark 0.01 228.2

top of 

casing NAD83 573171 4404425 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726839 Tuscan C

Approximately ¼ mile west of Road P and 

25 feet south of Road 6

24 22N03W01R002M Observation active

multi-

completion 270 280 290 226

surveyed to 

a benchmark 0.01 228.5

top of 

casing NAD83 573171 4404426 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726839 Tehama

Approximately ¼ mile west of Road P and 

25 feet south of Road 6

24 22N03W01R003M Observation active

multi-

completion 60 70 80 226

surveyed to 

a benchmark 0.01 229

top of 

casing NAD83 573171 4404427 meters 10

surveyed to a 

benchmark 0.01 Glenn Co Corning 726839 Modesto

Approximately ¼ mile west of Road P and 

25 feet south of Road 6

25 22N03W24E001M Observation active

multi-

completion 800 820 850 230.5

surveyed to 

a benchmark 0.01 231.7

top of 

casing NAD83 572311 4400036 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726923 Tehama

Approximately 1/10 mile east of Road N and 

50 feet north of Highway 32

25 22N03W24E002M Observation active

multi-

completion 128 178 225 230.5

surveyed to 

a benchmark 0.01 231.9

top of 

casing NAD83 572311 4400037 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726923 Modesto

Approximately 1/10 mile east of Road N and 

50 feet north of Highway 32

25 22N03W24E003M Observation active

multi-

completion 49 59 81 230.5

surveyed to 

a benchmark 0.01 232.4

top of 

casing NAD83 572311 4400038 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 726923 Modesto

Approximately 1/10 mile east of Road N and 

50 feet north of Highway 32

26 22N03W28P001M Observation active

multi-

completion 390 400 421 255.8

surveyed to 

a benchmark 0.01 257

top of 

casing NAD83 567946 4397861 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 801439 Tehama

Approximately ¼ mile north of Road 20 and 

east of Road HH

26 22N03W28P002M Observation active

multi-

completion 270 290 311 255.8

surveyed to 

a benchmark 0.01 257.5

top of 

casing NAD83 567946 4397862 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 801439

Approximately ¼ mile north of Road 20 and 

east of Road HH

26 22N03W28P003M Observation active

multi-

completion 30 50 71 255.8

surveyed to 

a benchmark 0.01 258.1

top of 

casing NAD83 567946 4397861 meters 10

surveyed to a 

benchmark 0.01 OUWUA Colusa 801439

Approximately ¼ mile north of Road 20 and 

east of Road HH

27 19N03W06N002M Irrigation active

single 

completion 90 272 282 154 GPS unknown 154.3

top of 

casing NAD83 564578 4375632 meters 10 GPS uknown KWD Colusa 581432

Approximately 1/4 mile north of Hwy 162 

and 180 feet east of Road D
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Table B5-1. Groundwater Level Monitoring Well Summary Table

State Well 
Number 

CASGEM 
Well 

Number 
Local Well 

Designation Well Type

Total Well 
Depth 

(feet bgs) 

Perforated 
Interval

(feet bgs) 
Latitude 

(NAD 83) 
Longitude 
(NAD 83) 

Reference 
Point 

Elevation
(feet AMSL)

First 
Measurement 

Date 

Last 
Measurement 

Date 
Measurment 

Count
397263N122
0105W001

22N01W29N0
01M

Observation 1204 859 - 1135 39.72627 -122.01052 150.95 1/5/2010 10/15/2019 59

397263N122
0105W002

22N01W29N0
02M

Observation 670 549 - 641 39.72627 -122.01052 150.68 1/5/2010 10/15/2019 59

397263N122
0105W003

22N01W29N0
03M

Observation 400 189 - 380 39.72627 -122.01052 149.99 1/5/2010 10/15/2019 59

397263N122
0105W004

22N01W29N0
04M

Observation 120 89 - 99 39.72627 -122.01052 149.06 1/5/2010 10/15/2019 59

397836N122
0461W001

22N02W01N0
01M

Observation 1100 810 - 1050 39.78356 -122.04614 161.07 8/17/2006 10/15/2019 95

397836N122
0461W002

22N02W01N0
02M

Observation 730 700 - 710 39.78356 -122.04614 161.31 8/17/2006 10/15/2019 95

397836N122
0461W003

22N02W01N0
03M

Observation 440 210 - 370 39.78356 -122.04614 161.50 8/17/2006 10/15/2019 96

397836N122
0461W004

22N02W01N0
04M

Observation 108 70 - 80 39.78356 -122.04614 161.65 2/14/2007 10/15/2019 94

397634N122
0771W001

22N02W15C0
02M

Observation 825 760 - 781 39.76342 -122.07717 192.37 2/18/2003 10/18/2019 149

397634N122
0771W002

22N02W15C0
03M

Observation 422 370 - 380 39.76344 -122.07716 192.01 2/18/2003 10/18/2019 151

397634N122
0771W003

22N02W15C0
04M

Observation 258 210 - 220 39.76344 -122.07716 192.25 2/18/2003 10/18/2019 152

397634N122
0771W004

22N02W15C0
05M

Observation 100 60 - 70 39.76344 -122.07716 192.71 2/18/2003 10/18/2019 150

397682N122
1364W001

22N02W18C0
01M

Observation 1062 841 - 1029 39.76820 -122.13645 224.64 2/14/2007 10/17/2019 65

397682N122
1364W002

22N02W18C0
02M

Observation 482 414 - 434 39.76820 -122.13645 224.84 2/14/2007 10/17/2019 64

397682N122
1364W003

22N02W18C0
03M

Observation 188 165 - 175 39.76820 -122.13645 225.54 2/14/2007 10/17/2019 61

397682N122
1364W004

22N02W18C0
04M

Observation 90 55 - 65 39.76820 -122.13640 225.94 2/14/2007 10/17/2019 62

397866N122
1455W001

22N03W01R0
01M

Observation 515 470 - 480 39.78662 -122.14550 228.17 7/24/2003 10/17/2019 103

397866N122
1455W002

22N03W01R0
02M

Observation 314 270 - 280 39.78662 -122.14552 228.53 7/24/2003 10/17/2019 101

397866N122
1455W003

22N03W01R0
03M

Observation 103 60 - 70 39.78662 -122.14552 229.04 7/24/2003 10/17/2019 102

398117N122
1020W002

28N01 Deep Observation 970 910 - 950 39.81170 -122.10200 204.09 10/21/2011 10/15/2019 39

398117N122
1020W003

28N02 
Int./Deep

Observation 580 550 - 570 39.81170 -122.10200 204.37 10/21/2011 10/15/2019 39

398117N122
1020W004

28N03 
Shallow/Int.

Observation 370 330 - 350 39.81170 -122.10200 204.50 10/21/2011 10/15/2019 39

398117N122
1020W001

28N04 
Shallow

Observation 205 100 - 170 39.81167 -122.10200 204.43 10/21/2011 10/15/2019 39

398543N122
1535W001

13C03 Deep Observation 980 900 - 970 39.85430 -122.15350 216.06 5/22/2007 10/15/2019 71

398543N122
1535W002

13C04 Deep 
Int

Observation 835 815 - 825 39.85430 -122.15350 215.88 5/22/2007 10/15/2019 70

398543N122
1535W003

13C05 
Intermediate

Observation 381 345 - 355 39.85430 -122.15350 215.73 5/22/2007 10/15/2019 71

398543N122
1535W004

13C06 
Shal/Int

Observation 182 95 - 135 39.85430 -122.15350 215.59 5/22/2007 10/15/2019 71

398543N122
1535W005

13C07 
Shallow

Observation 71 25 - 35 39.85430 -122.15350 215.25 5/22/2007 10/15/2019 69

23N03W13C
003M-007M

22N01W29N
001M-004M

22N02W01N
001M-004M

22N02W15C
002M-005M

22N02W18C
001M-004M

22N03W01R
001M-003M

23N02W28N
001M-004M

Page 1 of 4



Table B5-1. Groundwater Level Monitoring Well Summary Table

State Well 
Number 

CASGEM 
Well 

Number 
Local Well 

Designation Well Type

Total Well 
Depth 

(feet bgs) 

Perforated 
Interval

(feet bgs) 
Latitude 

(NAD 83) 
Longitude 
(NAD 83) 

Reference 
Point 

Elevation
(feet AMSL)

First 
Measurement 

Date 

Last 
Measurement 

Date 
Measurment 

Count
398193N122
1590W002

25M01 Deep Observation 988 965 - 975 39.81925 -122.15900 237.76 10/20/2011 10/15/2019 39

398193N122
1590W003

25M02 
Inter/Deep

Observation 513 470 - 500 39.81925 -122.15900 237.68 10/20/2011 10/15/2019 39

398193N122
1590W004

25M03 
Shallow/Int.

Observation 262 240 - 250 39.81925 -122.15900 237.48 10/20/2011 10/15/2019 39

398193N122
1590W001

25M04 
Shallow

Observation 155 120 - 130 39.81925 -122.15900 237.40 10/20/2011 10/15/2019 39

398996N122
1227W001

29N03 
Shallow

Observation 388 200 - 290 39.89962 -122.12275 213.76 6/23/2004 10/15/2019 99

398996N122
1227W002

29N04 Deep Observation 741 590 - 710 39.89960 -122.12270 213.45 6/23/2004 10/15/2019 100

399030N122
2246W001

29Q01 
Shallow

Observation 372 130 - 360 39.90305 -122.22456 316.18 6/23/2004 10/15/2019 98

399030N122
2246W002

29Q02 
Intermediate

Observation 575 490 - 550 39.90305 -122.22456 315.76 6/23/2004 10/15/2019 97

399030N122
2246W003

29Q03 Deep Observation 844 650 - 710 39.90305 -122.22456 315.40 6/23/2004 10/15/2019 97

21N01W04N
001M

396971N121
9893W001

-- Domestic 100 -- 39.69710 -121.98930 137.68 8/24/1959 10/15/2019 208

22N01W19E
003M

397501N122
0267W001

-- Irrigation 500 80 - 400 39.75002 -122.02669 157.79 9/12/2001 10/16/2019 90

22N01W19K
005M

397475N122
0221W001

-- Irrigation 1300 920 - 1230 39.74750 -122.02211 156.58 4/5/2011 10/15/2019 53

22N01W29K
001M

397301N122
0022W001

-- Irrigation 150 -- 39.73010 -122.00220 144.68 12/13/1973 10/15/2019 164

22N02W02J
001M

397875N122
0494W001

-- Irrigation 1350 800 - 1300 39.78745 -122.04941 166.40 2/14/2007 10/16/2019 101

22N02W02K
001M

417895N121
0549W002

-- Irrigation 250 80 - 250 39.78953 -122.05494 172.00 3/19/2019 10/15/2019 3

22N02W08B
002M

397829N122
1117W001

-- Other 165 -- 39.78290 -122.11170 208.43 4/18/1962 10/15/2019 321

22N02W09L
003M

397752N122
0970W001

-- Irrigation 550 40 - 536 39.77520 -122.09700 198.12 3/12/1965 10/15/2019 169

22N02W11Q
001M

397687N122
0546W001

-- Irrigation 240 12 - 239 39.76867 -122.05468 168.40 8/8/1973 10/15/2019 153

22N02W14C
002M

397646N122
0599W001

-- Irrigation 540 180 - 540 39.76460 -122.05990 174.00 9/12/2001 10/17/2019 90

22N02W16B
002M

397674N122
0912W002

-- Irrigation 349 150 - 349 39.76740 -122.09122 199.00 8/8/2018 10/15/2019 5

22N02W16B
003M

397668N122
0936W002

-- Domestic 163 147 - 163 39.76676 -122.09362 199.50 8/8/2018 10/15/2019 5

22N02W21D
001M

397504N122
1000W001

-- Irrigation 90 -- 39.75037 -122.10000 202.42 1/31/1923 10/17/2019 405

22N02W22B
001M

397520N122
0737W001

-- Irrigation 430 80 - 430 39.75200 -122.07370 187.21 9/12/2001 10/17/2019 103

22N03W03D
001M

397972N122
1967W001

-- Domestic 104 90 - 102 39.79720 -122.19670 270.97 8/9/1973 8/1/2016 139

22N03W03D
002M

397974N122
1969W001

-- Domestic 200 100 - 200 39.79737 -122.19691 271.07 3/19/2014 10/16/2019 20

22N03W04E
001M

397946N122
2138W001

-- Domestic 180 40 - 180 39.79460 -122.21380 285.98 10/9/1963 10/15/2019 139

22N03W05F
002M

397956N122
2278W001

-- Irrigation 218 188 - 218 39.79560 -122.22780 298.89 10/4/1979 10/15/2019 92

22N03W06B
001M

397953N122
2433W001

-- Domestic 210 195 - 210 39.79527 -122.24339 309.90 5/26/2000 10/16/2019 123

22N03W10R
001M

397697N122
1812W001

-- Domestic 131 111 - 131 39.76970 -122.18120 259.46 5/26/2000 10/17/2018 105

23N03W25
M001M-

004M

24N02W29N
003M-004M

24N03W29Q
001M-003M
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Table B5-1. Groundwater Level Monitoring Well Summary Table

State Well 
Number 

CASGEM 
Well 

Number 
Local Well 

Designation Well Type

Total Well 
Depth 

(feet bgs) 

Perforated 
Interval

(feet bgs) 
Latitude 

(NAD 83) 
Longitude 
(NAD 83) 

Reference 
Point 

Elevation
(feet AMSL)

First 
Measurement 

Date 

Last 
Measurement 

Date 
Measurment 

Count
22N03W12Q

003M
397705N122
1491W001

-- Domestic 124 112 - 123 39.77050 -122.14910 232.94 7/31/1973 10/17/2019 178

23N02W16B
001M

398534N122
0963W001

-- Irrigation 120 100 - 120 39.85339 -122.09629 186.53 4/22/1949 10/16/2019 180

23N02W34A
001M

398089N122
0677W001

-- Irrigation 130 -- 39.80890 -122.06770 172.91 7/22/1949 10/16/2019 175

23N02W34A
003M

398108N122
0711W001

-- Irrigation 125 104 - 124 39.81079 -122.07105 171.01 10/13/2000 10/16/2019 67

23N02W34N
001M

397993N122
0850W001

-- Industrial 100 70 - 100 39.79930 -122.08500 185.92 5/24/2000 10/16/2019 67

23N03W04C
001M

398813N122
2108W001

-- Irrigation 270 140 - 270 39.88130 -122.21080 270.38 8/6/2007 10/11/2011 19

23N03W04H
001M

398804N122
1981W001

-- Irrigation 270 200 - 270 39.88039 -122.19808 261.90 10/13/2014 10/16/2019 18

23N03W04J
001M

398743N122
1985W001

-- Domestic 195 165 - 195 39.87430 -122.19850 283.48 8/6/2007 3/19/2014 26

23N03W05G
001M

398815N122
2225W001

-- Domestic 70 -- 39.88150 -122.22250 280.29 4/29/1946 10/16/2019 286

23N03W07F
001M

398662N122
2480W002

-- Irrigation 790 240 - 790 39.86618 -122.24796 314.40 10/19/2018 10/18/2019 4

23N03W12L
001M

398623N122
1536W001

-- Irrigation 150 45 - 148 39.86230 -122.15360 249.95 1/5/1973 10/16/2019 326

23N03W16F
002M

398511N122
2091W001

-- Irrigation 450 110 - 445 39.85103 -122.20916 256.98 3/18/1993 10/18/2019 89

23N03W16H
001M

398493N122
2016W001

-- Domestic 150 144 - 150 39.84932 -122.20168 278.08 3/18/1993 10/18/2019 88

23N03W17R
001M

398456N122
2199W002

-- Irrigation 720 360 - 720 39.84559 -122.21995 302.50 10/19/2018 10/18/2019 4

23N03W22Q
001M

398260N122
1876W001

-- Irrigation 380 -- 39.82597 -122.18757 235.97 1/16/1955 10/16/2019 156

23N03W24A
002M

398389N122
1442W001

-- Irrigation 200 -- 39.83890 -122.14420 208.44 1/7/1941 10/16/2019 180

23N03W24A
003M

398392N122
1430W001

-- Domestic 199 180 - 199 39.83915 -122.14301 207.44 5/4/2000 10/16/2019 67

23N04W13G
001M

398527N122
2610W001

-- Irrigation 560 -- 39.85270 -122.26100 360.71 3/13/1993 10/18/2019 85

24N02W17A
001M

399412N122
1040W002

-- Domestic 140 120 - 140 39.94124 -122.10400 212.20 10/19/2018 10/16/2019 4

24N02W20B
001M

399274N122
1123W001

-- Domestic 120 100 - 120 39.92745 -122.11234 223.43 5/4/2000 8/2/2019 68

24N02W30P
002M

399021N122
1338W001

-- Irrigation 300 120 - 300 39.90210 -122.13380 228.24 10/6/1992 10/15/2019 92

24N03W01B
001M

399711N122
1492W001

-- Domestic 68 52 - 64 39.97110 -122.14920 248.44 2/9/1973 8/1/2019 125

24N03W02R
001M

399666N122
1647W001

-- Domestic 270 -- 39.96665 -122.16465 257.95 3/20/1947 10/14/2019 218

24N03W03R
002M

399586N122
1812W001

-- Domestic 132 112 - 132 39.95860 -122.18120 279.46 5/2/2000 10/16/2019 69

24N03W14B
001M

399421N122
1676W001

-- Industrial 140 130 - 140 39.94214 -122.16762 294.05 3/6/2001 10/15/2019 69

24N03W16A
001M

399376N122
2021W001

-- Irrigation 195 85 - 195 39.93760 -122.20210 290.97 10/28/1947 10/14/2019 178

24N03W17
M001M

399346N122
2349W001

-- Domestic 108 100 - 108 39.93460 -122.23490 316.48 2/20/1973 10/18/2019 182

24N03W17
M002M

399346N122
2344W001

-- Irrigation 505 315 - 495 39.93458 -122.23443 316.80 10/13/2014 10/18/2019 18

24N03W20N
001M

399174N122
2327W001

-- Irrigation 230 69 - 202 39.91740 -122.23270 310.99 2/20/1973 5/11/2009 74
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Table B5-1. Groundwater Level Monitoring Well Summary Table

State Well 
Number 

CASGEM 
Well 

Number 
Local Well 

Designation Well Type

Total Well 
Depth 

(feet bgs) 

Perforated 
Interval

(feet bgs) 
Latitude 

(NAD 83) 
Longitude 
(NAD 83) 

Reference 
Point 

Elevation
(feet AMSL)

First 
Measurement 

Date 

Last 
Measurement 

Date 
Measurment 

Count
24N03W24E

001M
399215N122
1588W001

-- Domestic 224 212 - 220 39.92147 -122.15879 298.45 9/17/2009 10/16/2019 36

24N03W26K
001M

399061N122
1689W001

-- Irrigation 245 103 - 175 39.90609 -122.16893 283.46 11/1/1947 10/15/2019 195

24N03W35P
004M

398881N122
1725W001

-- Irrigation 107 -- 39.88810 -122.17250 253.46 4/23/1950 10/16/2019 165

24N03W35P
005M

398851N122
1737W001

-- Domestic 120 100 - 120 39.88510 -122.17370 251.46 5/1/2000 10/16/2019 68

24N04W02N
001M

399591N122
2874W001

-- Domestic 100 30 - 90 39.95910 -122.28740 382.71 5/9/1946 3/12/2008 134

24N04W14N
002M

399305N122
2865W001

-- Domestic 180 -- 39.92972 -122.28761 375.52 8/27/1952 10/14/2019 168

24N04W33P
001M

398876N122
3207W001

-- Irrigation 780 250 - 780 39.88760 -122.32070 424.56 5/11/2000 10/14/2019 68

24N04W34K
001M

398893N122
2943W002

-- Irrigation 750 310 - 750 39.88933 -122.29434 421.50 10/19/2018 10/18/2019 4

24N04W34P
001M

398858N122
3011W002

-- Irrigation 535 290 - 475 39.88578 -122.30107 440.10 10/19/2018 10/18/2019 4

24N04W36G
001M

398929N122
2573W002

-- Irrigation 750 320 - 750 39.89290 -122.25731 362.20 10/19/2018 10/18/2019 4

25N02W31G
002M

399820N122
1294W001

-- Irrigation 115 93 - 113 39.98198 -122.12937 223.80 10/19/2012 10/14/2019 24

25N02W31K
001M

399772N122
1277W001

-- Irrigation 520 39 - 520 39.97715 -122.12770 234.00 10/19/2012 10/14/2019 24

25N03W36H
001M

399789N122
1446W001

McCoy Irrigation 524 -- 39.97888 -122.14458 241.00 6/19/2014 10/14/2019 20
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Appendix 5C 

Groundwater Level Representative Monitoring Point 
Hydrographs 



Reference Point Elevation= 137.68 ft AMSL

Well Screen Interval= Unknown ft bgs
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21N01W04N001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 137.38 Feet AMSL

Well Type: Domestic

21N01W04N001M

Total Depth: 100 ft bgs



Reference Point Elevation= 157.79 ft AMSL

Well Screen Interval= 80 - 400 ft bgs
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22N01W19E003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 155.39 Feet AMSL

Well Type: Irrigation

22N01W19E003M

Total Depth: 500 ft bgs



Reference Point Elevation= 150.68 ft AMSL

Well Screen Interval= 549 - 641 ft bgs

10
/01

/70
10

/01
/72

10
/01

/74
10

/01
/76

10
/01

/78
10

/01
/80

10
/01

/82
10

/01
/84

10
/01

/86
10

/01
/88

10
/01

/90
10

/01
/92

10
/01

/94
10

/01
/96

10
/01

/98
10

/01
/00

10
/01

/02
10

/01
/04

10
/01

/06
10

/01
/08

10
/01

/10
10

/01
/12

10
/01

/14
10

/01
/16

10
/01

/18
10

/01
/20

10
/01

/22

20

40

60

80

100

120

140

160

GR
OU

ND
W

AT
ER

 E
LE

VA
TI

ON
 IN

 F
EE

T 
AB

OV
E 

ME
AN

 S
EA

 LE
VE

L

120

100

80

60

40

20

0

DE
PT

H 
TO

 W
AT

ER
 IN

 F
EE

T 
BE

LO
W

 R
EF

ER
EN

CE
 P

OI
NT

22N01W29N002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 146.25 Feet AMSL

Well Type: Observation

22N01W29N002M

Total Depth: 670 ft bgs



Reference Point Elevation= 149.99 ft AMSL

Well Screen Interval= 189 - 380 ft bgs
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22N01W29N003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 146.25 Feet AMSL

Well Type: Observation

22N01W29N003M

Total Depth: 400 ft bgs



Reference Point Elevation= 161.305 ft AMSL

Well Screen Interval= 700 - 710 ft bgs
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22N02W01N002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 159.21 Feet AMSL

Well Type: Observation

22N02W01N002M

Total Depth: 730 ft bgs



Reference Point Elevation= 161.495 ft AMSL

Well Screen Interval= 210 - 370 ft bgs
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22N02W01N003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 159.21 Feet AMSL

Well Type: Observation

22N02W01N003M

Total Depth: 440 ft bgs



Reference Point Elevation= 192.365 ft AMSL

Well Screen Interval= 760 - 781 ft bgs
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22N02W15C002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 189.465 Feet AMSL

Well Type: Observation

22N02W15C002M

Total Depth: 825 ft bgs



Reference Point Elevation= 192.245 ft AMSL

Well Screen Interval= 210 - 220 ft bgs
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22N02W15C004M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 189.3 Feet AMSL

Well Type: Observation

22N02W15C004M

Total Depth: 258 ft bgs



Reference Point Elevation= 224.64 ft AMSL

Well Screen Interval= 841 - 1029 ft bgs
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22N02W18C001M Groundwater Elevation
Well Type: Observation

22N02W18C001M

Total Depth: 1062 ft bgs



Reference Point Elevation= 225.54 ft AMSL

Well Screen Interval= 165 - 175 ft bgs
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22N02W18C003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 223.44 Feet AMSL

Well Type: Observation

22N02W18C003M

Total Depth: 188 ft bgs



Reference Point Elevation= 228.174 ft AMSL

Well Screen Interval= 470 - 480 ft bgs
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22N03W01R001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 226.04 Feet AMSL

Well Type: Observation

22N03W01R001M

Total Depth: 515 ft bgs



Reference Point Elevation= 228.529 ft AMSL

Well Screen Interval= 270 - 280 ft bgs
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22N03W01R002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 226.04 Feet AMSL

Well Type: Observation

22N03W01R002M

Total Depth: 314 ft bgs



Reference Point Elevation= 298.89 ft AMSL

Well Screen Interval= 188 - 218 ft bgs
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22N03W05F002M Groundwater Elevation
Well Type: Irrigation

22N03W05F002M

Total Depth: 218 ft bgs



Reference Point Elevation= 309.9 ft AMSL

Well Screen Interval= 195 - 210 ft bgs
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22N03W06B001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 308.5 Feet AMSL

Well Type: Domestic

22N03W06B001M

Total Depth: 210 ft bgs



Reference Point Elevation= 232.94 ft AMSL

Well Screen Interval= 112 - 123 ft bgs
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22N03W12Q003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 232.44 Feet AMSL

Well Type: Domestic

22N03W12Q003M

Total Depth: 124 ft bgs



Reference Point Elevation= 186.53 ft AMSL

Well Screen Interval= 100 - 120 ft bgs
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23N02W16B001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 184.93 Feet AMSL

Well Type: Irrigation

23N02W16B001M

Total Depth: 120 ft bgs



Reference Point Elevation= 204.37 ft AMSL

Well Screen Interval= 550 - 570 ft bgs
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23N02W28N002M Groundwater Elevation
Well Type: Observation

23N02W28N002M

Total Depth: 580 ft bgs



Reference Point Elevation= 204.43 ft AMSL

Well Screen Interval= 100 - 170 ft bgs
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23N02W28N004M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 202.14 Feet AMSL

Well Type: Observation

23N02W28N004M

Total Depth: 205 ft bgs



Reference Point Elevation= 171.01 ft AMSL

Well Screen Interval= 104 - 124 ft bgs
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23N02W34A003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 170.41 Feet AMSL

Well Type: Irrigation

23N02W34A003M

Total Depth: 125 ft bgs



Reference Point Elevation= 185.92 ft AMSL

Well Screen Interval= 70 - 100 ft bgs
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23N02W34N001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 185.42 Feet AMSL

Well Type: Industrial

23N02W34N001M

Total Depth: 100 ft bgs



Reference Point Elevation= 261.9 ft AMSL

Well Screen Interval= 200 - 270 ft bgs
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23N03W04H001M Groundwater Elevation
Well Type: Irrigation

23N03W04H001M

Total Depth: 270 ft bgs



Reference Point Elevation= 314.4 ft AMSL

Well Screen Interval= 240 - 790 ft bgs
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23N03W07F001M Groundwater Elevation
Well Type: Irrigation

23N03W07F001M

Total Depth: 790 ft bgs



Reference Point Elevation= 215.88 ft AMSL

Well Screen Interval= 815 - 825 ft bgs
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23N03W13C004M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 213.54 Feet AMSL

Well Type: Observation

23N03W13C004M

Total Depth: 835 ft bgs



Reference Point Elevation= 215.59 ft AMSL

Well Screen Interval= 95 - 135 ft bgs
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23N03W13C006M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 213.54 Feet AMSL

Well Type: Observation

23N03W13C006M

Total Depth: 182 ft bgs



Reference Point Elevation= 278.08 ft AMSL

Well Screen Interval= 144 - 150 ft bgs
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23N03W16H001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 277.48 Feet AMSL

Well Type: Domestic

23N03W16H001M

Total Depth: 150 ft bgs



Reference Point Elevation= 302.5 ft AMSL

Well Screen Interval= 360 - 720 ft bgs
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23N03W17R001M Groundwater Elevation
Well Type: Irrigation

23N03W17R001M

Total Depth: 720 ft bgs



Reference Point Elevation= 235.97 ft AMSL

Well Screen Interval= Unknown ft bgs
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23N03W22Q001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 234.47 Feet AMSL

Well Type: Irrigation

23N03W22Q001M

Total Depth: 380 ft bgs



Reference Point Elevation= 207.44 ft AMSL

Well Screen Interval= 180 - 199 ft bgs
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23N03W24A003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 206.44 Feet AMSL

Well Type: Domestic

23N03W24A003M

Total Depth: 199 ft bgs



Reference Point Elevation= 237.68 ft AMSL

Well Screen Interval= 470 - 500 ft bgs
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23N03W25M002M Groundwater Elevation
Well Type: Observation

23N03W25M002M

Total Depth: 513 ft bgs



Reference Point Elevation= 237.4 ft AMSL

Well Screen Interval= 120 - 130 ft bgs
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23N03W25M004M Groundwater Elevation
Well Type: Observation

23N03W25M004M

Total Depth: 155 ft bgs



Reference Point Elevation= 360.71 ft AMSL

Well Screen Interval= Unknown ft bgs

10
/01

/70
10

/01
/72

10
/01

/74
10

/01
/76

10
/01

/78
10

/01
/80

10
/01

/82
10

/01
/84

10
/01

/86
10

/01
/88

10
/01

/90
10

/01
/92

10
/01

/94
10

/01
/96

10
/01

/98
10

/01
/00

10
/01

/02
10

/01
/04

10
/01

/06
10

/01
/08

10
/01

/10
10

/01
/12

10
/01

/14
10

/01
/16

10
/01

/18
10

/01
/20

10
/01

/22

120

140

160

180

200

220

240

260

GR
OU

ND
W

AT
ER

 E
LE

VA
TI

ON
 IN

 F
EE

T 
AB

OV
E 

ME
AN

 S
EA

 LE
VE

L

240

220

200

180

160

140

120

DE
PT

H 
TO

 W
AT

ER
 IN

 F
EE

T 
BE

LO
W

 R
EF

ER
EN

CE
 P

OI
NT

23N04W13G001M Groundwater Elevation
Well Type: Irrigation

23N04W13G001M

Total Depth: 560 ft bgs



Reference Point Elevation= 212.2 ft AMSL

Well Screen Interval= 120 - 140 ft bgs
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24N02W17A001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 211 Feet AMSL

Well Type: Domestic

24N02W17A001M

Total Depth: 140 ft bgs



Reference Point Elevation= 223.43 ft AMSL

Well Screen Interval= 100 - 120 ft bgs
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24N02W20B001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 222.43 Feet AMSL

Well Type: Domestic

24N02W20B001M

Total Depth: 120 ft bgs



Reference Point Elevation= 213.76 ft AMSL

Well Screen Interval= 200 - 290 ft bgs
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24N02W29N003M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 212.46 Feet AMSL

Well Type: Observation

24N02W29N003M

Total Depth: 388 ft bgs



Reference Point Elevation= 213.448 ft AMSL

Well Screen Interval= 590 - 710 ft bgs
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24N02W29N004M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 212.45 Feet AMSL

Well Type: Observation

24N02W29N004M

Total Depth: 741 ft bgs



Reference Point Elevation= 257.95 ft AMSL

Well Screen Interval= Unknown ft bgs
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24N03W02R001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 257.45 Feet AMSL

Well Type: Domestic

24N03W02R001M

Total Depth: 270 ft bgs



Reference Point Elevation= 279.46 ft AMSL

Well Screen Interval= 112 - 132 ft bgs
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24N03W03R002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 278.46 Feet AMSL

Well Type: Domestic

24N03W03R002M

Total Depth: 132 ft bgs



Reference Point Elevation= 294.05 ft AMSL

Well Screen Interval= 130 - 140 ft bgs
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24N03W14B001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 292.45 Feet AMSL

Well Type: Industrial

24N03W14B001M

Total Depth: 140 ft bgs



Reference Point Elevation= 290.97 ft AMSL

Well Screen Interval= 85 - 195 ft bgs
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24N03W16A001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 290.97 Feet AMSL

Well Type: Irrigation

24N03W16A001M

Total Depth: 195 ft bgs



Reference Point Elevation= 316.48 ft AMSL

Well Screen Interval= 100 - 108 ft bgs
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24N03W17M001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 315.48 Feet AMSL

Well Type: Domestic

24N03W17M001M

Total Depth: 108 ft bgs



Reference Point Elevation= 316.8 ft AMSL

Well Screen Interval= 315 - 495 ft bgs
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24N03W17M002M Groundwater Elevation
Well Type: Irrigation

24N03W17M002M

Total Depth: 505 ft bgs



Reference Point Elevation= 298.45 ft AMSL

Well Screen Interval= 212 - 220 ft bgs
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24N03W24E001M Groundwater Elevation
Well Type: Domestic

24N03W24E001M

Total Depth: 224 ft bgs



Reference Point Elevation= 283.46 ft AMSL

Well Screen Interval= 103 - 175 ft bgs
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24N03W26K001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 282.46 Feet AMSL

Well Type: Irrigation

24N03W26K001M

Total Depth: 245 ft bgs



Reference Point Elevation= 316.176 ft AMSL

Well Screen Interval= 130 - 360 ft bgs

10
/01

/70
10

/01
/72

10
/01

/74
10

/01
/76

10
/01

/78
10

/01
/80

10
/01

/82
10

/01
/84

10
/01

/86
10

/01
/88

10
/01

/90
10

/01
/92

10
/01

/94
10

/01
/96

10
/01

/98
10

/01
/00

10
/01

/02
10

/01
/04

10
/01

/06
10

/01
/08

10
/01

/10
10

/01
/12

10
/01

/14
10

/01
/16

10
/01

/18
10

/01
/20

10
/01

/22

120

140

160

180

200

220

240

260

GR
OU

ND
W

AT
ER

 E
LE

VA
TI

ON
 IN

 F
EE

T 
AB

OV
E 

ME
AN

 S
EA

 LE
VE

L

180

160

140

120

100

80

60

DE
PT

H 
TO

 W
AT

ER
 IN

 F
EE

T 
BE

LO
W

 R
EF

ER
EN

CE
 P

OI
NT

24N03W29Q001M Groundwater Elevation
Well Type: Observation

24N03W29Q001M

Total Depth: 372 ft bgs



Reference Point Elevation= 315.763 ft AMSL

Well Screen Interval= 490 - 550 ft bgs
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24N03W29Q002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 314.26 Feet AMSL

Well Type: Observation

24N03W29Q002M

Total Depth: 575 ft bgs



Reference Point Elevation= 251.46 ft AMSL

Well Screen Interval= 100 - 120 ft bgs
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24N03W35P005M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 249.46 Feet AMSL

Well Type: Domestic

24N03W35P005M

Total Depth: 120 ft bgs



Reference Point Elevation= 375.52 ft AMSL

Well Screen Interval= Unknown ft bgs
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24N04W14N002M Groundwater Elevation
Well Type: Domestic

24N04W14N002M

Total Depth: 180 ft bgs



Reference Point Elevation= 424.56 ft AMSL

Well Screen Interval= 250 - 780 ft bgs
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24N04W33P001M Groundwater Elevation
Well Type: Irrigation

24N04W33P001M

Total Depth: 780 ft bgs



Reference Point Elevation= 421.5 ft AMSL

Well Screen Interval= 310 - 750 ft bgs
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24N04W34K001M Groundwater Elevation
Well Type: Irrigation

24N04W34K001M

Total Depth: 750 ft bgs



Reference Point Elevation= 440.1 ft AMSL

Well Screen Interval= 290 - 475 ft bgs
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24N04W34P001M Groundwater Elevation
Well Type: Irrigation

24N04W34P001M

Total Depth: 535 ft bgs



Reference Point Elevation= 362.2 ft AMSL

Well Screen Interval= 320 - 750 ft bgs
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24N04W36G001M Groundwater Elevation
Well Type: Irrigation

24N04W36G001M

Total Depth: 750 ft bgs



Reference Point Elevation= 223.8 ft AMSL

Well Screen Interval= 93 - 113 ft bgs
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25N02W31G002M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 223 Feet AMSL

Well Type: Irrigation

25N02W31G002M

Total Depth: 115 ft bgs



Reference Point Elevation= 241 ft AMSL

Well Screen Interval= Unknown ft bgs
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25N03W36H001M Groundwater Elevation
Land Surface Elevation

Land Surface Elevation = 240 Feet AMSL

Well Type: Irrigation

25N03W36H001M

Total Depth: 524 ft bgs
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Subsidence Monitoring Protocols 
 

 





























































10/20/2020 SGMA Data Viewer Docs

https://sgma.water.ca.gov/webgis/config/custom/html/SGMADataViewer/doc/#dwr-extensometers 1/1

DWR Extensometers
Description

Borehole extensometers are a more site specific method of measuring land subsidence. These
instruments consist of a pipe or cable anchored at the bottom of a well casing. Pipe or cable extend
from the bottom of the well, through geologic layers susceptible to compaction, to the ground surface.
The pipe or cable is connected to a recorder that measures the relative distance between the bottom
of the bore hole to the ground surface. These instruments are capable of detecting changes in land
surface elevation to 1/100th of a foot. When land subsidence and water depth monitoring activities are
paired together, hydraulic and mechanical properties of the aquifer system can be determined. DWR
monitors 11 extensometers in the Sacramento Valley.

Service/Hosted Location

Download and API @OpenData: https://data.cnra.ca.gov/dataset/wdl-ground-surface-displacement

Guidance

DWR makes no warranties or guarantees - either expressed or implied - as to the completeness,
accuracy, or correctness of the data. DWR neither accepts nor assumes liability arising from or for any
incorrect, incomplete, or misleading subject data.DWR makes no warranties or guarantees - either
expressed or implied - as to the completeness, accuracy, or correctness of the data. DWR neither
accepts nor assumes liability arising from or for any incorrect, incomplete, or misleading subject data.

Contact

Water Data Library, wdl@water.ca.gov

https://data.cnra.ca.gov/dataset/wdl-ground-surface-displacement
mailto:wdl@water.ca.gov


TRE ALTAMIRA InSAR Dataset 

Description 

This dataset represents measurements of vertical ground surface displacement 
in more than 200 of the high-use and populated groundwater basins across the 
State of California between January of 2015 and September of 2019. Vertical 
displacement estimates are derived from Interferometric Synthetic Aperture 
Radar (InSAR) data that are collected by the European Space Agency (ESA) 
Sentinel-1A satellite and processed by TRE ALTAMIRA Inc. (TRE), under 
contract with the California Department of Water Resources (DWR) as part of 
DWR's SGMA technical assistance to provide important SGMA-relevant data to 
GSAs for GSP development and implementation. Sentinel-1A InSAR data 
coverage began in late 2014 for parts of California, and coverage for the entire 
study area began in June 13, 2015. Included in this dataset are point data that 
represent average vertical displacement values for 100 meter by 100 meter 
areas, as well as GIS rasters that were interpolated from the point data; rasters 
for total vertical displacement relative to June 13, 2015, and rasters for annual 
vertical displacement rates with earlier coverage for some areas, both in monthly 
time steps. 

Service/Hosted Location 

Image Server: https://gis.water.ca.gov/arcgisimg/rest/services/SAR 

Download @OpenData: https://data.cnra.ca.gov/dataset/tre-altamira-insar-
subsidence 

Guidance 

This statewide InSAR subsidence dataset was acquired as part of DWR's SGMA 
technical assistance to provide important SGMA relevant data to GSAs for GSP 
development and implementation. The dataset is formatted to support the 
production of maps and graphs that show the extent, cumulative total, and 
annual rate of land subsidence. 

Interferometric Synthetic Aperture Radar (InSAR) is a satellite-based remote 
sensing technique that measures vertical ground surface displacement changes 
at high degrees of measurement resolution and spatial detail. TRE processed 
Sentinel-1A InSAR data over the study area between January 1, 2015 and 
September 19, 2019 and calibrating them to data from 232 stations of the 
regional network of Continuous Global Positioning System (CGPS) stations. TRE 
provided the resulting time series data of vertical displacement values for point 

https://gis.water.ca.gov/arcgisimg/rest/services/SAR
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence


locations on a grid with 100 meter spacing, with values representing averages of 
vertical displacement measurements within the immediate 100 by 100 meter 
square areas of each point. Gaps in the spatial coverage of the point data are 
areas with insufficient data quality. The period of record for the point time series 
data varies by area, starting as early as January 1, 2015 and as late as June 13, 
2015. TRE also provided 2 sets of GIS rasters; annual vertical displacement and 
total vertical displacement relative to the common start date of June 13, 2015, 
both in monthly time steps. An Inverse Distance Weighted (IDW) method with a 
maximum search radius of 500 meter was used to interpolate the rasters from 
the point data. 

Towill Inc. (Towill), also under contract with DWR as part of DWR's SGMA 
technical assistance, conducted an independent study comparing the InSAR-
based vertical displacement point time series data to data from 160 CGPS 
stations that were not used for calibrating the InSAR data, as well as 21 CGPS 
stations that were used for calibrating InSAR data in Northern California. The 
goal of this study was to ground-truth the InSAR results to best available 
independent data. 

The National Standard for Spatial Data Accuracy (NSSDA), developed by the 
Federal Geographic Data Committee (Document Number FGDC-STD-007.3-
1998), offers a well-defined statistic and testing methodology for positional 
accuracy of geospatial data derived from various surveying methods including 
satellite remote sensing. The NSSDA is based on comparison of data from the 
tested dataset to values from an independent source of higher accuracy. For this 
study, variation in vertical displacement of California's ground surface over time, 
as measured from interferometric synthetic aperture radar (InSAR) satellites, was 
statistically compared to available ground based continuous global positioning 
systems (CGPS) data. 

Tested: 16 mm vertical accuracy at 95% confidence level. 

As tested by the processes described, this analysis provides statistical evidence 
that InSAR data accurately measured vertical displacement in California's ground 
surface to within 16 mm for the period January 1, 2015 through September 19, 
2019. This statement of accuracy is based on the assumptions that the number, 
distribution, and characteristics of CGPS check point locations provide a 
representative sample of the entire study area and of the entire InSAR dataset, 
and that the CGPS data constitutes an independent source of higher accuracy. 
This statement of accuracy applies to the state-wide dataset and may vary for 
regional or localized area subsets. 

The Department of Water Resources makes no warranties, representations or 
guarantees, either expressed or implied, as to the accuracy, completeness, 



correctness, or timeliness of the information in this dataset, nor accepts or 
assumes any liability arising from use of these data. Neither the Department nor 
any of the sources of this information shall be responsible for any errors or 
omissions, or for the use or results obtained from the use of this information. A 
Groundwater Sustainability Agency is not required to use these data, and their 
use does not guarantee the adequacy of a Groundwater Sustainability Plan that 
relies on such data. 

Contact 

Ben Brezing 

Integrated Data and Analysis Branch 

Division of Statewide Integrated Water Management 

benjamin.brezing@water.ca.gov 

 

mailto:benjamin.brezing@water.ca.gov
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