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The main surface water body in the Big Valley management area is the Pit River, which flows north to
south through the western side of the management area. The Pit River flows year round through the
management area. The most recent applicable stream gauge data is from the Pit River near the Canby,
California station, located north of the management area in Modoc County. Average estimated discharge
for winter months is around 90 cubic feet per second (cfs), with peak flows in June and July
corresponding to winter snowmelt and lowest flows typically occurring in September and October. Data
for this station (humber 1148500) is from U.S. Geological Survey National Water Information System
(NWIS) website, and is available from 1904 to 1994.

2.2 Groundwater Well Infrastructure

Well depth, approximate location, and well use information was obtained from DWR’s well completion
report database and utilized to identify the existing well infrastructure in the Big Valley management
area. DWR’s database contains information on the majority of wells drilled after 1947. Wells drilled prior
to 1947 are generally not included and some wells drilled after 1947 may not have been reported to
DWR (potentially up to 30%), and therefore are not included in the database or this summary.

The DWR database reports a total of 377 wells within the Big Valley management area. Types of wells
reported in the area include a variety of uses as indicated in Figure 2-3. Most (145) groundwater wells in
the Big Valley management area are used for irrigation. There are 130 domestic wells in the area, and
37 monitoring wells. The average depth of wells in the management area is 331 ft, with minimum depth
of 10 ft and maximum depth of 1,231 ft. Wells classified as “other” or “unknown” in Figure 2-3 are
either classified as “other” or “unknown” in the well log database, or are injection and monitoring wells.

m [rrigation

m Domestic

B Monitoring

= Unknown

m Test

® Industrial

m Stock

= Other
Destroyed

= Public

Muncipal

Figure 2-3. Big Valley Wells by Type

Brown~o>Caldwell 2.4



Big Valley Management Area Basin Management Objective Development Guidance Document Section 2

Figure 2-4 presents a graph that illustrates well depth range and cumulative frequency depth distribution
for domestic and irrigation wells in the Big Valley Management area. The left (vertical) axis, cumulative
frequency, shows the percent of all wells that are shallower than the line. The right (horizontal) axis
shows well depth. For example, this graph shows that approximately 50% of both domestic and irrigation
wells in the Big Valley management area are shallower than 275 ft deep. The majority of domestic wells
are shallower than 300 ft though depths reach 900 ft. Irrigation wells are generally deeper than 200 ft,
with the majority between 300 ft and 800 ft. The steady increasing line of the cumulative frequency
curve illustrates the distribution of wells at a wide range of depths in the management area. In general,
the cumulative frequency curve shows that:

« 26% of domestic and irrigation wells in the area are shallower than 150 ft deep,
o 55% of domestic and irrigation wells in the area are shallower than 300 ft deep, and
« 91% of domestic and irrigation wells in the area are shallower than 700 ft deep.
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Section 3

Setting Groundwater Level Basin
Management Objectives

Developing BMOs requires knowledge of groundwater and wells in the management basin and selection
of key wells to be used for future monitoring. Key monitoring wells are selected based on a variety of
factors including location, well construction, proximity to surface water, and distribution within the
management area. Water level data from key wells are used for developing action levels for groundwater
management as part of the County’s BMO program.

3.1 Groundwater Level Monitoring Overview

Groundwater monitoring data are used to select key wells and establish action levels as part of the BMO
program for management of groundwater resources in Lassen County. A monitoring well network with a
regular monitoring schedule provides data that will be used for analysis of long-term water level trends.
Groundwater levels in basins are typically cyclic on an annual basis, higher in the spring and lower in the
summer and fall seasons. The cyclic nature of groundwater levels is due to groundwater use and
recharge patterns. Groundwater pumping typically peaks during the summer growing season, and slows
in the winter. Comparisons of groundwater levels in specific wells from the spring seasons of consecutive
years can indicate groundwater trends, such as lowering of the groundwater table during a drought
period.

Groundwater level monitoring in Lassen County is performed by the DWR Northern District on a
semiannual basis, in March and October. DWR currently monitors a network of 121 wells in Lassen
County, of which 13 wells are in the Big Valley management area.

DWR publishes groundwater levels online in the Water Data Library
(http://www.water.ca.gov/waterdatalibrary/) with current hydrographs showing groundwater levels
records for the duration of their monitoring program. Most hydrographs span from 1980 to the present
and include field notes explaining field conditions, such as pumping or accessibility issues that may
affect measurements.

DWR monitoring is used because it is generally the best available groundwater level information
available. Monitoring performed under DWR oversight has a long period of record, reliable reporting and
quality control methodologies, and measurements taken by scientists and engineers.

The distribution of monitoring wells in the management area is shown in Figure 3-1. The construction
and period of record information for the 13 wells in the Big Valley management area are shown below in
Table 3-1. Hydrographs for all 13 monitoring wells from the DWR water data library are presented in
Appendix A.

The monitoring wells are numbered using the state well numbering system, which identifies each well by
its location according to the township, range, section, and tract system. Figure 3-2 illustrates the state
well numbering system. In this numbering system, an example well number would be
25N05W17A001M, where the 25N indicates the township, the 05W indicates the range, the 17
indicates the section number, the A indicates the tract portion of the section, the 001 indicates that this
is the first well installed in that area.
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Table 3-1. Big Valley Management Area Monitoring Wells

Well Use Period of Record (f(le)eiptfgs) Top(fF;z:fgrg::;ion eiiie Png (;r)ation !
38N07E32A002M Unused 1978 - Present 49 NA NA
38N07E20B006M Domestic 1959 - Present 183 41 183
37NO7E13K002M Irrigation 1981 - Present 260 20 260
37N0O8E06C001M Irrigation 1981 - Present 440 20 440
38NO7E23E001M Domestic 1978 - Present 84 28 84
38N07E24J002M Irrigation 1978 - Present 192 0 192
38NOSE17K001M Domestic 1957 - Present 180 150 180
38N0O8E16D001M Irrigation 1981 - Present 491 100 250
38NO8E03D001M Irrigation 1981 - Present 300 280 300
38NO9E18M001M Irrigation 1980 - Present 280 40 280
38N0O9E18E001M Irrigation 1980 - Present 520 21 520
38NO9EO8FO01M Unused 1978 - Present 217 26 217
39N09E32R001M Irrigation 1981 - Present NA NA NA

NA - Data Not Available
Source: DWR, 2011

State Well Numbering System
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Source: Department of Water Resources, Northern District

Figure 3-2. State Well Numbering System
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3.1.1 Groundwater Well Terminology Overview

This section provides an overview of a typical monitoring well, as well as descriptions of commonly used
groundwater well and monitoring terms.

Most wells are drilled to a certain depth to ensure the desired well yield, or to monitor a specific geologic
formation. A combination of casing and perforated well casing is then inserted into the well hole. The
perforated well casing, sometimes referred to as a well screen, is normally placed in the most productive
formation, at the desired monitoring depth, or in a specific geologic formation. In some wells, multiple
casings and screened intervals are installed, creating a “multicompletion well.” Multicompletion wells
monitor groundwater at different depths.

Figure 3-3 shows a typical well. The following definitions explain the measurements listed in the well
data:

« The total depth of the well is the
the bottom of the well hole.
« The top perforation is the depth
from the ground surface to the Water Surface
well’s shallowest perforation, which Elevation | L Depthto Water

is the shallowest point water can \

enter the well casing. Geologic Formation
« The bottom perforation is the well’s at Surface

deepest perforation, which is the

deepest point water can enter the

well casing.

« The distance between the top
perforation and the bottom
perforation is known as the
screened interval.

« The depth to water is the distance
from the ground surface to the
surface of water in the well.

« The water surface elevation is the
elevation of water in the well above
National Geodetic Vertical Datum
(NGVD), also known as mean sea
level (msl). This number is different
than depth to water.

« The geologic formation at top
perforation is the uppermost
formation that can contribute water
to the well. The geologic formation Figure 3-3. Well Completion Diagram
at bottom perforation is the
lowermost formation that can
contribute water to the well.
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3.2 Key Well Selection
3.2.1 Key Well Selection Methodology

Key monitoring wells are wells chosen for their representativeness of groundwater conditions within the
management area. Key wells are selected through a process that considers: location, period of record,
well depth and well construction

« Location: Key wells should be distributed as evenly as possible throughout the management area.
Key monitoring wells selected for a management area should be away from surface water bodies and
should be located near the predominant land uses in the area.

« Period of Record: Key wells should have a long period of record and ideally will have been monitored
for at least 15 years. Long term monitoring records show how that particular monitoring well’s
groundwater levels are affected by drought periods, which is essential for determining appropriate
action levels. Monitoring wells with records that do not reflect known drought periods are less
valuable as key wells, as well as monitoring wells with many measurements indicated as
qguestionable by the monitoring agency.

o Well Depth and Construction: Whenever possible, key monitoring wells should have similar
construction to the existing well infrastructure in the management area. This ensures that the BMO
program is monitoring the same aquifer that is being used by local well owners.

3.2.2 Key Well Selection and Recommendations

For the Big Valley management area, groundwater level measurement data was available for thirteen
wells. Each of the wells was evaluated using the criteria discussed above, and five key wells were
selected. The locations of these wells are presented in Figure 3-4. Each of the proposed wells has a
period of record of more than 20 years, with monitoring records that responded to the drought periods of
the late 1980s and early 1990s. The wells are well spaced across the upper and lower valley and the
monitoring wells are of similar depth to the majority of wells in the area, as well as being used for both
domestic and irrigation uses. Each well is described in detail below:

38N07E20B006M - This monitoring well is the western part of the management area and is designated
for domestic use. This well is 183 ft deep with screened interval from 41 ft bgs to 183 ft bgs. The well is
located around native vegetation, pasture, and other crops, and water supplies in the area come from
groundwater. Monitoring records are available from 1959 to present and show consistent collection of
water level measurements.

37NO8E06C001M - This monitoring well is in the southern part of the management area and is an
irrigation well. This well is 440 ft deep with a screened interval between 20 ft bgs and 440 ft bgs. Nearby
land is used for a variety of agricultural uses and water supplies in the area are from ground water.
Monitoring records are available from 1981 to present.

38NO8S8EO3D001M - This monitoring well is located in the northern part of the management area in an
area used for pasture and is an irrigation well. Water supplies in the area come from groundwater. This
well is 300 ft deep, with a screened interval from 280 ft bgs to 300 ft bgs. Monitoring records are
available from 1981 to present.

38N09E18E001M - This monitoring well is located in the eastern part of the management area. Water
supplies in the area are from surface water. The well is used for irrigation use and is 520 ft deep with
screened interval from 21 ft bgs to 520 ft bgs. Monitoring records are available from 1980 to present.

38NO09EO8FO001M - This monitoring well is located in the northeastern part of the management area in
an area of native vegetation used for pasture and is designated unused. Water supplies come from
surface water. This well is 217 ft deep, with a screened interval from 26 ft to 217 ft bgs. Monitoring
records are available from 1978 to present.
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3.3 Selection Season of Measurement

Groundwater levels fluctuate seasonally, and measurements from different seasons provide different
snapshots of groundwater conditions. Spring measurements are typically made in March and provide
information on whether the basin has recharged during the wet season to elevations observed in
previous years. Typically, spring water levels are the highest water levels observed during the year. Fall
water elevation measurements provide information about decreased water levels during groundwater
pumping and illustrate the cumulative pumping impacts within an area during a season, producing the
lowest annual water levels. Spring levels indicate groundwater recovery or recharge following winter
precipitation, which is why they are the preferred season to track groundwater issues. For this
management area, we recommend spring groundwater elevation measurements be used in BMO
evaluations.

3.4 Selection of Action Levels

A key element of developing BMOs is to set action levels for each key monitoring well in a management
area. Action levels are selected so that, if reached, they indicate that groundwater problems may exist
will be investigated by the TAC and may require GWC or BoS action. It is an important goal of action level
selection to avoid setting levels that require action too soon, too often, or too late.

Action levels consist of a determined groundwater elevation in the each of the management area’s
selected key wells during a season of measurement. Reaching the action level begins the process of
BMO management, starting with identification in the BMO annual report and investigation by the TAC, as
described in Section 2 of this document. Selection of action levels aids management area groundwater
users with groundwater management by:

« Maintaining groundwater at an elevation that promotes the continued economical use of groundwater
for irrigation, domestic, and municipal needs.

« Protecting groundwater supplies for current and future domestic and irrigation use.

« Maintaining a stable level of groundwater in storage to ensure adequate drinking water and
agricultural supplies during future drought periods.

« Reviewing groundwater monitoring records aid in identifying conditions that are related to declines in
groundwater levels.

3.4.1 Recommended Action Levels

Recommended action levels for the Big Valley management area were selected using monitoring
information for the five selected key wells. The recommended methodology for the selection of action
levels has been selected because this method is sensitive to the differences in key well’s responses to
drought periods, is easy to use and understand, and selects an action level that identifies potential
problems before they become serious problems.

The methodology for calculating the recommendation levels is calculated by using a percent of range
methodology. For the Tier 1 action level, ten percent of the difference between historic high and low
water level measurements (known as the range of spring measurements) is added to the historic low
(the lowest measurement on record for that key well). For the Tier 2 action level, twenty percent of the
range of spring measurements is subtracted from the historic low, resulting in an action level that is
lower than any previous measurement in that key well. The Tier 2 action level also has a time component
and is only exceeded when measurements stay below the Tier 2 level for two or more consecutive years.

For example, if the historic high spring water level is 100 ft msl, and the historic low spring water level is
50 ft msl, the difference or range of the measurements in that well would be 50 ft, and ten percent of
the range of spring water levels (10% of 50) is 5 ft. For the Tier 1 action level, the 5 ft is added to the

Brown~oCaldwell 37



Big Valley Management Area Basin Management Objective Development Guidance Document Section 3

historic low water level (50 ft) to create a Tier 1 action level of 55 ft msl. For the Tier 2 action level, the
10 ft (20% of 50 ft) is subtracted from the historic low to create a Tier 2 action level of 40 ft msl.

Hydrographs for five key wells for the Big Valley management system were evaluated and action levels
calculated for each well. Hydrographs for each key well showing spring and fall water level
measurements and hydrographs with spring water levels and corresponding action levels are shown in
Figures 3-5 to 3-14. Historic high and low water levels for the period of record for each key well, along
with the corresponding action level, are shown in Table 3-2.

Groundwater levels in the Big Valley management area are currently at or near historically low levels. In
four wells, 38NO7E20B0O06M, 37NOS8EO6CO01M, 38NOSEO3D001M, and 38NO9E18EO01M, recent
measurements of 4087.6 ft bgs, 4079.0 ft bgs, 4122.8 ft bgs, and 4214.8 ft bgs for the wells,
respectively, are below the Tier 1 Action Level. If adopted by management area stakeholders as
recommended, these wells are likely to begin the exceedance cycle, as described in Section 2, beginning
with identification of the exceedance in the annual report. One well, 38NO9EO8FO01M, is above the Tier
1 Action level, but shows decreasing water levels over recent measurements.

Table 3-2. Historic High and Low Measurements in Key Wells in the Big Valley Management Area

Historic High Spring Historic Low Spring Range of Spring | Tier 1 Action Level | Tier 2 Action Level
Well Name Measurement Measurement Measurements (ftms)) (ftms))
(ft msl) (ft msl)
38NO07E20B006M 4,113.3 4,086.7 26.6 4,089.4 4,081.4
37NO8E06C001M 4,123.4 4,079.0 44.4 4,083.4 4,070.1
38NOSEO3D001M 4,145.2 4,122.8 224 4,125.0 4,118.3
38NO9E18E001M 4,230.7 4,214.8 15.9 4,216.39 4,211.62
38NO9EO8F001M 4,226.4 4,217.7 8.7 4,218.57 4,215.96

ft msl - feet above mean sea level
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Water Surface Elevation (ft above msl)

Big Valley Key Well 38NO7E20BO06M,
Spring (March, April, May) Hydrograph from 1978 - 2011
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Section 4

Groundwater Quality and Subsidence

Groundwater quality and subsidence are considered when developing BMOs for each management area,
however, due to the limited amount of available data and complex nature of water quality concerns,
groundwater quality and subsidence are approached from a qualitative perspective. Groundwater quality
from a countywide groundwater management perspective is focused on groundwater quality information
that is indicative of overall groundwater basin conditions, and because of this, is not focused on
individual anthropogenic contaminants. Localized anthropogenic groundwater quality contaminants fall
under the jurisdiction of the Lahontan Regional Water Quality Control Board (LRWQCB). Additional
information on groundwater quality that falls under the LRWQCB’s jurisdiction is available from their
website at: http://www.waterboards.ca.gov/lahontan/.

To date, no groundwater quality data is available for the Big Valley management area according to
DWR.It is recommended that a groundwater quality surveillance plan be developed for Big Valley as part
of the BMOs, and water quality samples be taken from areas of concern. These locations may include
areas near heavy agricultural use, near concentrated domestic well use, and near industrial or other
significant land uses.

The analysis recommended in this document will provide a starting point from which to observe any
shifts in water quality that may provide supporting evidence of changing groundwater conditions. The
intent of including water quality within the BMOs is to provide for a long term monitoring and reporting of
subtle or significant changes that may occur within a given basin. Primarily, the BMOs are directed at
monitoring water levels in the management area, but long term declines in groundwater levels may also
affect water quality. Changes in water quality can provide further indication that a perceived change in
water level may be significant and require some management action. Future groundwater monitoring by
DWR should be reviewed and considered during the BMO review process, as feasible.

Because of the scarcity and lack of current groundwater quality data, qualitative BMOs for water quality
are recommended. In the future, additional water quality information may become available, and when
possible, the TAC and GWC should review the new groundwater quality information and compare it to the
baseline identified in this document. If significant changes are detected in groundwater quality, the TAC
and GWC will consider actions to investigate the problem, consider actions to remedy the problem, and
implement the appropriate actions.

4.1 Land Subsidence

The BMO program is required to address inelastic land subsidence that may be caused by groundwater
extraction. Inelastic land subsidence caused by groundwater extraction is defined as compaction of
subsurface sediments, specifically clays and silts that occurs under certain conditions when the
subsurface is dewatered. Dewatering clays and silts removes water from the spaces between the grains
of clay and allows them to compact, lowering the ground surface above the sediments being compacted.
Initially and qualitatively, subsidence is often detected on the surface primarily by comparing the tops of
groundwater wells to the surrounding ground. As subsidence occurs, the ground will settle, but the
bottom of the well is below the sediments that are compacting, does not settle, the top of the well will be
higher than the ground around it and appear to “stick up” higher than when it was initially placed.
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Lassen County is not currently monitored for subsidence because subsidence has not historically been a
concern. While subsidence has not yet affected Big Valley management area, it could in the future if
groundwater levels experience declines. Inelastic land subsidence will be addressed through the
mechanism developed for groundwater level BMOs. Exceedance actions to increase monitoring for
subsidence are listed as Tier 1 exceedance actions, and will be considered by the TAC, GWC, and BosS,
as necessary during BMO implementation.
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Groundwater Levels in Well 37NO7E13K002M - Well Use: IRRIGATION
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Groundwater Levels in Well 38NOS8E17KO01M - Well Use: DOMESTIC
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Groundwater Levels in Well 38NOSEO3D001M - Well Use: IRRIGATION
4,150

4,145 -
4,140 -
4,135 -

L ]

4,120 -

feet

=

[

(K1)

)
1

=

[

-

n
1

Elevation of Water Surface

4,115 -

4,110 T T T T T T
1980 1955 1990 1995 2000 2005 2010 2015
Measurement Date
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Groundwater Levels in Well 38NO9E18EO01M - Well Use: IRRIGATION
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Groundwater Levels in Well 39NO9E32R001M - Well Use: IRRIGATION
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