
 Page 1 of 2 
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Chairperson 

 
Tiffany Martinez 
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TULELAKE SUBBASIN GROUNDWATER CORE TEAM  
 

         
 

Tulelake City Hall 
591 Main Street, Tulelake, CA 96134 

(530) 667-2249 
 

AGENDA FOR WEDNESDAY, APRIL 21, 2021 
1:00 PM 

 
Alternate Meeting Locations: 

204 South Court Street, Alturas, CA 96101 
 

Pursuant to California Governor Gavin Newsom’s Executive Order N-25-20 & N-29-20 issued on 
March 12, 2020 and March 17, 2020, relating to the convening of public meetings in response to the 

COVID-19 pandemic, the Tulelake Sub Basin Core Team will be enacting social distancing procedures 
for the Tulelake Sub Basin Core Team Meetings to members of the public and staff.  Additionally, 

members of the Tulelake Sub Basin Core Team are allowed to attend the meeting via teleconference and 
to participate in the meeting to the same extent as if they were present. 

 
To protect the public, staff, and members of the Tulelake Sub Basin Core Team, members of the 

public are encouraged to participate in the Core Team meetings in the following ways: 
 

Join Zoom Meeting 
 https://us02web.zoom.us/j/82796918418?pwd=VytPR3NaL0JWWFg2MFdBemRINGVFdz09 

Meeting ID: 827 9691 8418 
Passcode: 051920 

1-669-900-9128,,82796918418#,,,,*051920# One tap mobile 
 

Public comments can also be e-mailed to clerkoftheboard@co.modoc.ca.us  
by 5:00 p.m. on April 20, 2021 to be entered into the record. 

 
 
 
 
 
 
 
 
 
 
 

CORE TEAM MEMBERS 
Gary Wright, Tulelake Irrigation District  
Kraig Beasly, Tulelake Irrigation District 
Henry Ebinger, City of Tulelake 
Matt Parker, Siskiyou County 
Tiffany Martinez, Modoc County 

https://us02web.zoom.us/j/82796918418?pwd=VytPR3NaL0JWWFg2MFdBemRINGVFdz09
mailto:clerkoftheboard@co.modoc.ca.us


 Page 2 of 2 
 

AGENDA FOR WEDNESDAY, APRIL 21, 2021 
 

The Sustainable Groundwater Management Act (SGMA) established a new structure for managing California’s groundwater 
resources at a local level by local agencies. SGMA requires, by June 30, 2017, the formation of locally controlled groundwater 
sustainability agencies (GSAs) in the State’s high- and medium-priority groundwater basins and subbasins (basins). A GSA is 

responsible for developing and implementing a groundwater sustainability plan (GSP) to meet the sustainability goal of the basin to 
ensure that it is operated within its sustainable yield, without causing undesirable results. 

 
1:00 PM Call to Order 

 Pledge of Allegiance  

 Public Comment - This is the time set aside for citizens to address the Core Team on matters on the 
consent agenda and matters not otherwise on the agenda.  Comments should be limited to matters within 
the jurisdiction of the Core Team.  If your comment concerns an item shown on the agenda please 
address the Core Team after that item is open for public comment.  By law, the Core Team cannot take 
action on matters that are not on the agenda.  The chair reserves the right to limit the duration of each 
speaker to three minutes.  Speaker may not cede their time. 

 Agenda items with times listed will be considered at that time all other items will be considered as listed 
on the agenda or as deemed necessary by the Chair. 

 Approval or Additions/Deletions to Agenda 
 Correspondence 
  Consideration / Action 

1. CONSIDERATION/ACTION: Requesting approval of the February 17, 2021 Tulelake Subbasin 
Groundwater Core Team meeting minutes. (Tulelake Core Team) 
 

2. CONSIDERATION/ACTION: Introduction Public Draft Chapter 5 (Monitoring Networks) and 
Draft Chapter 6 (Water Budgets) of the Groundwater Sustainability Plan (GSP). 

a. Receive report from MBK Engineering Consultant 
b. Receive comments from Core Team and Advisory Members 
c. Receive public comments  

 
  

Core Team Members Reports 
1. Siskiyou County 
2. City of Tulelake  
3. Modoc County  

 ADJOURNMENT 
 
Parties with a disability as provided by the American Disabilities Act who require special accommodations or aides in order to participate 
in the public meeting should make the request to the Clerk at clerkoftheboard@co.modoc.ca.us at least 48 hours prior to the meeting. 
 
POSTED AT CITY HALL, TULELAKE IRRIGATION DISTRICT, ONLINE, AND AT TULELAKE POST OFFICE ON MARCH 12, 
2021. 

mailto:clerkoftheboard@co.modoc.ca.us


5 Monitoring Network 1 

5.1 Description of the Monitoring Network (Reg. § 354.34)  2 

This section discusses the monitoring networks identified to demonstrate short-term, seasonal, and 3 
long-term trends in groundwater and related surface water conditions. In addition, these networks 4 
assist with the evaluation of changing conditions that occur through implementation of the Plan. A 5 
groundwater level monitoring network has been identified to avoid the undesirable result of chronic 6 
lowering of groundwater levels. Monitoring of groundwater levels will support the understanding of 7 
groundwater storage and be used as a proxy for the change-in-storage and land subsidence undesirable 8 
results. A groundwater quality monitoring network has been identified to avoid the undesirable result of 9 
degraded water quality. As discussed in Section 2.2.2.5 Seawater Intrusion, due to its geographic 10 
location, seawater intrusion is not a concern for the Tulelake Subbasin. Therefore, a monitoring network 11 
for seawater intrusion has not been identified. As discussed in Section 2.2.2.9 Identification of 12 
Interconnected Surface Water Systems, the Lost River and Tule Lake Sumps are natural surface water 13 
systems within the Tulelake Subbasin. These sumps are operated by the District and are highly regulated 14 
based on the Biological Opinion. Therefore, a monitoring network for interconnected surface water 15 
systems has not been identified.  16 

5.2 Monitoring Networks Objective 17 

The objective of the monitoring networks is to identify a sufficient number of wells that provides data to 18 
demonstrate measured progress toward achievement of the Subbasins sustainability goal. In addition, 19 
the monitoring networks are intended to support subbasin management actions and future updates to 20 
this Plan. 21 

The data from the wells within the monitoring network will continue to build on existing data to track 22 
short-term, seasonal, and long-term trends in groundwater and related surface conditions. The 23 
monitoring network, through evaluation of changes in groundwater levels, will support estimates of 24 
annual changes in water budget components. 25 

5.3 Monitoring Networks 26 

The existing monitoring network described in Section 2.2.2.1 Historic Groundwater Elevations, was used 27 
to develop the monitoring networks for this Plan. The monitoring networks for groundwater levels and 28 
groundwater quality were selected to provide an adequate amount of spatial density and temporal 29 
frequency to detect trends in groundwater conditions. The monitoring networks are described below. 30 

5.3.1 Groundwater Level Monitoring Network 31 
As discussed in Section 2.2.2.1 Historic Groundwater Elevations, groundwater elevations in the Tulelake 32 
Subbasin are monitored monthly by DWR and other entities, including the District. Figure 2-19 identifies 33 
the distribution of groundwater wells actively monitored for groundwater elevations within and near 34 
the GSP area.  35 

5.3.1.1 Representative Groundwater Level Monitoring Network 36 
A subset of the groundwater level monitoring network was identified as the representative groundwater 37 
level monitoring network based on their historical record of monitoring data and ability to represent 38 
local, regional, and long-term trends in the Subbasin. The wells in the representative groundwater level 39 
monitoring network were also selected based on their special distribution throughout the Subbasin and 40 
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their construction/screening details. The representative groundwater level monitoring network is the 41 
network that is used to monitor chronic lowering of groundwater levels, change in storage, and land 42 
subsidence. Measurable objectives and minimum thresholds for monitoring sustainability have been 43 
identified for each of the wells within this network. Table 5-1 identifies the wells within the 44 
representative groundwater level monitoring network, including the construction details, current use, 45 
monitoring agency, and monitoring frequency. Figure 5-1 shows the location of each of these wells 46 
which are distributed throughout the Subbasin and located in proximity to groundwater production 47 
wells. In addition, Appendix X includes the well completion reports for each of these wells. 48 

Table 5-1: Representative Groundwater Level Monitoring Network 49 

State Well 
Number 

Well Location Well 
Depth 

(ft) 

Perforations 
(ft) 

Well Use 
Monitoring 

Agency 

Approximate 
Monitoring 
Frequency 

UTM 
East 

UTM 
North 

Top Bottom 

48N05E35F001M 634950 4646826 32 25 32 Domestic DWR Bimonthly 

48N04E22M001M 623798 4649129 135 32 135 Domestic DWR Bimonthly 

48N04E31M001M 618885 4645689 40 - - Domestic DWR Bimonthly 

48N04E19C001M 619377 4649996 38 22 38 Domestic DWR Bimonthly 

47N05E04M001M 631148 4644392 71 68 72 Industrial DWR Bimonthly 

47N05E01N001M 636509 4643988 65 49 65 Domestic DWR Bimonthly 

46N05E21J001M 632719 4630034 32 - - Domestic DWR Bimonthly 

46N05E01P001M 636763 4634300 101 87 101 Domestic DWR Bimonthly 

41S12E19Q001W 627992 4650692 65 - - Domestic DWR Bimonthly 
48N04E30F002M 

(TID Well 1) 
619583 4647681 740 260 700 Irrigation TID Monthly 

48N04E13K001M 
(TID Well 5) 

628217 4650610 1570 935 1557 Irrigation TID Monthly 

48N05E26D001M 
(TID Well 8) 

634823 4648412 1810 1250 1802 Irrigation TID Monthly 

46N05E22D001M 
(TID Well 14) 

633266 4630751 571 114 554 Irrigation TID Monthly 

TL-T1 Q3B 621062 4632384 500 - - Monitoring TID Monthly 

TL-T3 GP 627056 4633043 500 - - Monitoring TID Monthly 
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 50 
Figure 5-1: Representative Groundwater Level Monitoring Network 51 

5.3.1.2 Spatial Density of Groundwater Level Monitoring Network 52 
The Tulelake Subbasin covers approximately 110,500 acres (approximately 172 square miles). As 53 
described in Section 2.2.2.1 Historic Groundwater Elevations, there are approximately 70 groundwater 54 
wells monitored in the Subbasin (see Figure 2-19). Therefore, the spatial density is approximately 40 55 
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wells per 100 square miles, which is more robust than the spatial density guidelines recommended by 56 
DWR in their best management practices (DWR, 2016){insert reference}. These recommendations from 57 
DWR are summarized in Table 5-2. Of these wells, 15 have been included in the representative 58 
groundwater level monitoring network. This spatial density of the representative is approximately eight 59 
wells per 100 square miles.  60 

Table 5-2: Monitoring Network Density Recommendations 61 

Reference 
Monitoring Well 

Density (wells per 
100 miles2) 

Heath (1976) 0.2-10 

Sophocleous (1983) 6.3 

Hopkins (1984)  

     Basins pumping more than 10,000 AFY per 100 miles2 4.0 

     Basins pumping between 1,000 and 10,000 AFY per 100 miles2 2.0 

     Basins pumping between 250 and 1,000 AFY per 100 miles2 1.0 

     Basins pumping between 100 and 250 AFY per 100 miles2 0.7 

 62 

5.3.1.3 Groundwater Level Monitoring Protocols 63 
In regard to District monitored groundwater wells, the District monitors on a monthly basis during the 64 
year and on a weekly basis when the pumps are operating. The District enrolled in the CASGEM program 65 
and prepared and submitted a groundwater monitoring plan to DWR (See Appendix X). Monitoring will 66 
be performed following the protocols described in that plan. DWR typically measures monitoring wells 67 
in the Subbasin on a bimonthly basis.  68 

The monitoring frequencies, primarily monthly or bimonthly, allow for short-term and long-term 69 
evaluation of trends and conditions. Monthly/bimonthly measurements are adequate for evaluation of 70 
measurable objectives and minimum thresholds, while also showing fluctuations which may result from 71 
storm events, droughts, seasonal variation, and groundwater pumping.  72 

5.3.1.4 Subsidence Monitoring 73 
Groundwater levels will be used as a proxy for monitoring of subsidence. Subsidence is the compaction 74 
of soils in some aquifer systems as a result of groundwater being withdrawn. As mentioned in Section 75 
2.2.2.7, there has been no noticeable subsidence within the Subbasin. Using groundwater levels as a 76 
proxy for subsidence monitoring is adequate because subsidence will only occur if groundwater levels 77 
are drawn below historical lows.  78 

Although the Groundwater Level Monitoring Network will be used to monitor potential subsidence, the 79 
GSAs will also review DWR’s active subsidence network. This network includes InSAR data for the 80 
Subbasin. However, the data need to be processed and are not made available in real time. The data will 81 
be reviewed as it becomes available to confirm the adequacy of the Groundwater Level Monitoring 82 
Network. Monthly data for January 2015 through September 2019 were published March 2020. It is 83 
unknown when additional data will be provided. If subsidence data relative to the Subbasin are made 84 
available from other sources, this information will also be reviewed.  85 
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5.3.1.5 Depletion of Interconnected Surface Water 86 
As stated above, the only surface water within the Subbasin is a small portion of the Lost River which 87 
terminates in the Tule Lake Sumps. This system is highly regulated as part of the US Bureau of 88 
Reclamation’s Klamath Project. Due to the nature of the Lost River and Sumps, a separate monitoring 89 
network for groundwater-surface water interaction has not been developed. However, DWR Monitoring 90 
Well No. 48N04E22M001M is located adjacent to the Lost River and is included in the Groundwater 91 
Level Monitoring Network.  92 

5.3.1.6 Data Gaps 93 
The existing groundwater level monitoring network is sufficient to meet the requirements of 94 
implementing the GSP; however, the GSAs will continue to review the monitoring network and the 95 
collected data to improve the understanding of the Subbasin and reduce uncertainty in collected data. 96 
Specifically, additional wells can be added to the representative monitoring network to improve the 97 
density and spatial distribution of wells throughout the Subbasin. In addition, there is a lack of dedicated 98 
monitoring wells within the Subbasin. The GSAs will evaluate potential grant funding, including DWR’s 99 
Technical Support Services, available to fund the construction of dedicated monitoring wells. One or 100 
more multi-completion monitoring well would provide valuable data for the Subbasin.   101 

Currently, there are no monitoring wells located in the middle of the Subbasin.  However, there is also 102 
limited groundwater pumping in this area (referred to as the “Lease Lands”). The GSAs will evaluate 103 
potential grant funding, including DWR’s Technical Support Services, available to fund the construction 104 
of a monitoring well in this area. Construction of a monitoring well will also be dependent on 105 
cooperation from a wiling landowner.    106 

5.3.2 Groundwater Quality Monitoring Network 107 
As discussed in Section 2.2.2.6, there is limited groundwater quality monitoring within the Subbasin. 108 
Because there are no known areas of degraded water quality or contaminant plumes which need to be 109 
actively monitored, this monitoring network will rely on existing wells used for monitoring water quality 110 
within the Subbasin which are public water supply wells. Other than the water quality study performed 111 
by SWRCB, there is currently no groundwater quality monitoring performed by agencies within the 112 
Subbasin. Figure 5-2 shows the Groundwater Quality Monitoring Network which includes the public 113 
water supply wells. 114 
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 115 
Figure 5-2: Groundwater Quality Monitoring Network 116 

5.3.2.1 Representative Monitoring Network 117 
The representative monitoring network includes all wells which are identified in the Degraded 118 
Groundwater Quality Network. The representative network is used to evaluate nitrate and total 119 
dissolved solids (TDS) thresholds and not other constituents. Table 5-3 summarizes the monitoring 120 
frequency of the constituents for which sustainable management criteria have been established within 121 
the Subbasin.  122 

Table 5-3: Groundwater Quality Monitoring Network 123 

Agency Number of Wells Constituent Monitoring Frequency 
City of Tulelake 2 Nitrate Every year 

TDS Every 3 years 
Newell County Water 
District 

2 Nitrate Every year 
TDS Every 3 years 

1 Nitrate Every year 
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Klamath Basin National 
Wildlife Refuge 

TDS Not monitored 

 124 

While only nitrate and TDS have established SMCs within the Subbasin, the GSAs will review data for 125 
other constituents (e.g., chloride, copper, lead, sodium, hardness, coliform) monitored at the public 126 
supply wells to track long-term trends.  127 

5.3.2.2 Spatial Density 128 
The groundwater quality monitoring network provides a spatial density of 2.9 wells per 100 square 129 
miles.  130 

5.3.2.3 Monitoring Protocols and Frequency 131 
Water quality data collection protocols and frequency is established by the requirements of the Public 132 
Water Suppliers within the Subbasin. The City of Tulelake GSA will provide its water quality monitoring 133 
data as it becomes available. Monitoring data for the Newell County Water District and the Klamath 134 
Basin National Wildlife Refuge will be obtained from the Drinking Water Watch website1. 135 

5.3.2.4 Data Gaps 136 
Groundwater quality monitoring gaps are the result of the need for denser and more frequent 137 
monitoring, potential access issues, and areal coverage. The spatial density of wells in the groundwater 138 
quality monitoring network is less than recommended by DWR in their best management practices. 139 
Based on information in Table 6, an additional two wells should be added to supplement the monitoring 140 
network.  141 

Wells located in the northeast and southwest areas of the Subbasin will be evaluated for potential 142 
inclusion in future monitoring network development. If possible, wells included in the groundwater level 143 
monitoring network will be evaluated for benefit to the groundwater quality monitoring network.  144 

5.4 Sustainability Indicators 145 

[Placeholder for table identifying sustainability indicator associated with each monitoring well – to be 146 
develop with Chapter 7] 147 

 
1 https://sdwis.waterboards.ca.gov/PDWW/  

https://sdwis.waterboards.ca.gov/PDWW/
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6 Water Budget Information (Reg. § 354.18)  1 
The hydrologic cycle shown in Figure 6-1 below, describes how Earth’s water is moved, stored, and 2 
exchanged between the atmosphere, land surface, and the subsurface. 3 

 4 

 5 

Figure 6-1: The Hydrologic Cycle (Source DWR 2016) 6 

A water budget takes into account the storage and movement of water between the four physical 7 
systems of the hydrologic cycle. For the Tulelake Subbasin these four systems are the atmospheric 8 
system, land surface system, surface water system, and the groundwater system. A water budget is a 9 
tool to compile and compare inflows and outflows, the difference being the change in amount of water 10 
stored. Figure 6-2 below, identifies the specific components of a water budget and their interactions. 11 
Inflows are shown with blue arrows and outflows are shown with orange arrows. Flows between the 12 
systems are shown with purple arrows. 13 

 14 
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 15 

Figure 6-2: Water Budget Schematic (Source DWR 2016) 16 

6.1 Water Budget Data Sources 17 

Due to the complexity of some of the components, precise and accurate quantification of each 18 
component of the water budget was not possible. Each component was estimated using readily 19 
available data; however, nearly all involved some level of assumptions. In some cases, components were 20 
roughly estimated to ensure that the budget is balanced, and both the budget and components are 21 
deemed reasonable. Over time, with additional and improved data, a budget that more closely reflects 22 
actual conditions will result in an improved tool for the Tulelake Subbasin. Appendix X {THIS WILL BE THE 23 
MODELING REPORT} identifies the components of the water budget, data source(s), and assumptions. 24 
The following sections describe water budgets for each of the systems shown in Figure 6-2: groundwater 25 
system, land surface system, and surface water system (i.e., Tule Lake Sumps). 26 

6.2 Historical Water Budget 27 

The SGMA regulations require a 20-year historical period. Therefore, the Tulelake Subbasin 28 
utilized a period of 1999 to 2018 for the historical water budget. Table 6-1 below summarizes the 29 
historical groundwater budget. The SGMA regulations also require quantification of overdraft, 30 
which is identified at the bottom of Table 6-1 as an average annual reduction in groundwater 31 
storage of 5,000 acre-feet, which is small relative to the magnitude of the total inflows and 32 
outflows. Therefore, it is not clear evidence of overdraft. Although the historical water budget 33 
covers the period of 1999 through 2018, as defined in the SGMA regulations, GSPs are not 34 
required to address undesirable results that occurred before, and have not been corrected by, 35 
January 1, 2015. Therefore, this Plan is not required to address overdraft or other undesirable 36 
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results that occurred prior to January 1, 2015. In addition, DWR’s 2020 Update to Bulletin 1181 37 
identifies the Tulelake Subbasin as medium priority, meaning the subbasin is not in a state of 38 
overdraft. 39 

Table 6-1: Historical Groundwater Budget (1999-2018) 40 

 41 
 42 

There are not active groundwater recharge projects in the Tulelake Subbasin; however, the Tule Lake 43 
Sumps and the District’s conveyance facilities are unlined, which led to groundwater recharge as shown 44 
in Table 6-1. In addition, with rising power costs, the District has minimized D-Plant pumping, which has 45 
led to increased surface water recirculation and increased groundwater recharge.  46 

Similar to the Groundwater Budget discussed above, a Land System Water Budget was prepared to 47 
analyze and compare inflows and outflows for that system. The historical water budget for the land 48 
system is included in Table 6-2 below.  49 

 
1 https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118# 
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Table 6-2: Land System Water Budget (1999-2018) 50 

 51 

 52 

The water budget for the Tule Lake Sumps is included in Table 6-3 below. The District estimates D-Plant 53 
pumping, which is the only point of surface water outflow from the Subbasin. The D-Plant is operated, 54 
as needed, to maintain water levels in the Tule Lake Sumps. Therefore, water budget for the Sumps was 55 
prepared. Inflows to the Tule Lake Sumps include surface water from irrigation drains, gains from 56 
groundwater, and precipitation. Outflows from the Tule Lake Sumps include irrigation diversions and D-57 
Plant pumping. As shown in Table 6-3 below, the Sump Imbalance is positive in 18 of the 19 years 58 
analyzed. Therefore, the Tule Lake Sumps water budget is showing excess water in all but one year, 59 
which indicates a conservative analysis. 60 
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Table 6-3: Tule Lake Sumps Water Budget (2000-2018) 61 

 62 

6.3 Current Water Budget 63 

The current groundwater budget and land system budget is based on 2018 which is the most recent year 64 
analyzed in the historical water budget and is included in Table 6-4 and Table 6-5 below. As shown, 65 
inflows to the groundwater system exceeded outflows during 2018, which resulted in a positive change 66 
in storage of approximately 17 TAF. The current water budget for the Tule Lake Sumps is included in 67 
Table 6-3 above. 68 
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Table 6-4: Current Groundwater Budget (2018) 69 

 70 

 71 
 72 

Table 6-5: Current Land System Water Budget (2018) 73 

 74 
 75 

6.4 Projected Water Budget 76 

The SGMA Regulations require the preparation of a projected water budget, which must be based on at 77 
least 50 years of historic climate data along with estimates of future land and water use. In addition, the 78 
SGMA regulations require an analysis of future conditions with potential climate change incorporated. 79 
As identified above, the historic period is 20 years long (1999-2018). Therefore, the climate data from 80 
that period was repeated 2.5 times to achieve a 50-year period for projections. These data were used to 81 
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develop the projected water budget baseline (i.e., without climate change). See Appendix X for further 82 
discussion on this topic.  83 

Table 6-6 below summarizes the projected groundwater budget baseline, which projects an average 84 
annual change in storage of 0 acre-feet.  This appears to be reasonable as there is no assumed change to 85 
current crop patterns (which accounts for 55 percent of the land within the Subbasin). The Subbasin is 86 
known to experience annual fluctuations depending on hydrology and surface water supply available 87 
from the Klamath Project; however, groundwater levels in the Subbasin have remained relatively stable 88 
over the last six years, with seasonal fluctuations.  89 

 90 

Table 6-6: Projected Groundwater Budget Baseline 91 

 92 
 93 

Figure 6-3 shows the complete water budget (1999 – 2071) without climate change. The gray line on the 94 
figure shows the annual change in groundwater storage which fluctuates based on the balance of 95 
inflows. The black line is the cumulative of the annual change in groundwater storage over the length of 96 
the model period.  97 
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 98 
Figure 6-3: Water Budget – future with no Climate Change 99 

For the projected water budget with climate change, DWR provided alternatives for use by GSAs, which 100 
included climate change factors. The US Bureau of Reclamation, in coordination with DWR and the 101 
Oregon Water Resources Department, released the Klamath River Basin Study in 2019 (Study){ADD 102 
reference}. The Study included evaluates water supply and demand including projected impacts of 103 
climate change. The Tulelake Subbasin selected the 2070 central tendency alternative based on 104 
knowledge of USBR modeling efforts of Klamath Project. Information from the Study provided estimated 105 
impacts to mean Project Supply based on the 2070 central tendency which were incorporated into the 106 
water budget model. In addition, 2070 central tendency climate change factors for temperature and 107 
rainfall, developed and provided by DWR, were applied to the 50 years of projected climate data. See 108 
Appendix X for additional information on this topic.  109 

Table 6-7 below summarizes the projected groundwater budget baseline, which projects an average 110 
annual change in storage of 0 acre-feet. As with the projection without climate change, this projection 111 
seems reasonable as the 2070 central tendency scenario projects increased temperatures and increased 112 
precipitation during the irrigation season. In addition, the Study projected little to no change in mean 113 
Project Supply under this climate change scenario.   114 



Tulelake Subbasin DRAFT GSP 
April 16, 2021 
 

6-9 
 

Table 6-7: Projected Groundwater Budget with Climate Change Incorporated 115 

 116 
 117 

Figure 6-4 shows the complete water budget (1998 – 2071) with climate change. The gray line on the 118 
figure shows the annual change in groundwater storage which fluctuates based on the balance of 119 
inflows. The black line is the cumulative of the annual change in groundwater storage over the length of 120 
the model period.  121 

 122 
 123 
 124 

 125 
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 126 
Figure 6-4: Water Budget - future with Climate Change 127 

The SGMA Regulations require Plans to identify an estimate of the sustainable yield for the subbasin. 128 
This requirement is interpreted as the average annual groundwater pumping that can occur, which does 129 
not lead to overdraft of the groundwater resource. As shown in Table 6-7 and Figure 6-4, the projected 130 
average annual long term groundwater pumping is approximately 48,000 acre-feet. The Tulelake 131 
Subbasin has historically demonstrated that the Subbasin can accommodate that level of groundwater 132 
pumping, which is further confirmed through the projected water budgets. Therefore, the estimated 133 
sustainable yield for the Tulelake Subbasin is 48,000 acre-feet. The estimate of sustainable yield will be 134 
re-evaluated in future updates to this GSP as additional information becomes available.  135 
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