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The City of Lompoc (City) prepared this Groundwater Management Plan (GWMP) pursuant to 
California Water Code (CWC) Section 10750 et. seq. for the portions of its water service area 
overlying the Lompoc Groundwater Basin. The City recognizes the importance of maintaining a 
sustainable, reliable, high-quality groundwater supply for the long-term benefit of its citizens. 
Adoption and implementation of this GWMP supports this goal and helps the City meet 
requirements in the CWC. 

The City adopted Resolution No. 5751(11) to prepare this GWMP after convening a public 
hearing on December 6, 2011, pursuant to Sections 10750 et. seq. of the CWC. The City adopted 
Resolution No. 5874 (13) to adopt this GWMP after convening a second public meeting on 
October 1, 2013. Appendix A provides documentation of public notification and outreach. 
Appendix B provides the adopted resolutions to prepare and adopt the GWMP. 

It is the City’s policy to encourage public participation when adopting plans such as this GWMP, 
and the City sought public input while developing this GWMP. The draft GWMP was available 
for public review prior to the scheduled public hearings to consider adoption of the GWMP. 
During the review period, the draft GWMP was available at the City’s offices during normal 
business hours, posted on the City’s web page, made available for distribution to interested 
parties and made available at the Lompoc Public Library. Notices for the public hearings were 
placed in the City newspaper (the Lompoc Record).  

The City conducted a public meeting on November 13, 2012 with groundwater basin 
stakeholders to discuss preliminary draft Basin Management Objectives (BMOs). BMOs support 
the City’s overall groundwater management goal by identifying and prioritizing the most 
important issues in meeting water resource needs. This GWMP incorporates the BMOs presented 
and discussed at the November 13, 2012 stakeholder meeting. The City convened a second 
public meeting to discuss the draft GWMP on July 3, 2013. Comments on the draft GWMP were 
accepted from stakeholders and members of the public and were incorporated in the GWMP. The 
City also presented and discussed the GWMP at the August 12, 2013 and September 9, 2013 
meetings of the City’s Utility Commission. The Utility Commission will serve as the advisory 
committee for the GWMP. Appendix A provides documentation of the public meetings.  

This GWMP was developed in coordination with local agencies and other basin stakeholders. This 
plan will be administered under the direction of the City Utilities Director with consideration of the 
recommendations of an advisory committee made up of members of the City’s Utility Commission. 

ES.1 AUTHORITY 

The CWC provides the City’s authority to adopt a GWMP. The City overlies a portion of the 
Santa Ynez River Valley Groundwater Basin (California Department of Water Resources 
[DWR] Subbasin 3-15) and provides water service within its service area. The City is a local 
agency pursuant to CWC Section 10752 (g). The City is authorized to adopt this GWMP as 
provided in CWC Section 10753 (a). 
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ES.2 PURPOSE OF THE GROUNDWATER MANAGEMENT PLAN 

The City relies on groundwater to meet the water demands of its customers. The purposes of this 
GWMP are to:  

1. State the City’s overall groundwater management goal;  

2. Put forth BMOs applicable to the City service area;  

3. Establish baseline conditions for the portion of the basin that is subject to the GWMP; 

4. Provide a mechanism for the continued collection of groundwater and aquifer 
information; 

5. Establish the framework for assessing potential changes with respect to baseline 
conditions; 

6. Establish management actions, including provisions for updating the plan as 
conditions change and new information becomes available; 

7. Maintain consistency with the CWC and help ensure funding eligibility; and 

8. Fulfill the CWC requirement that a GWMP must be attached to the City’s 
Urban Water Management Plan (UWMP). 

The City is located along California’s central coast near the mouth of the Santa Ynez River 
approximately 130 miles northwest of Los Angeles (Figure ES-1). The City overlies the 
Lompoc Plain portion of the Santa Ynez River Valley Groundwater Basin (DWR Groundwater 
Basin Designation 3-15). The City, Mission Hills Community Services District (MHCSD), and 
Vandenberg Village Community Services District (VVCSD) are located in the western Santa 
Ynez River Valley Groundwater Basin. This area is comprised of the Lompoc Plain, Lompoc 
Upland, and Lompoc Terrace Subbasins, which collectively are referred to in this GWMP as the 
Lompoc Groundwater Basin. 

Figure ES-1 also shows the watershed of the Santa Ynez River. Percolation from the Santa Ynez 
River channel is the most important source of recharge for the Lompoc Groundwater Basin. 

Figure ES-2 shows the City water service area. The water service area is defined by the City 
limits, not including the Lompoc Federal Correctional Complex. Additionally, the service area 
includes homes located one mile south along Miguelito Canyon Road, the Lompoc Cemetery 
District, located at the southeastern edge of the service area, and the City’s River Park. 
River Park includes 45 developed acres adjacent to the Santa Ynez River on the east edge of the 
water service area. The City water service area extends to the north of the Santa Ynez River to 
include the La Purisima Highlands neighborhood, Allen Hancock College and Ken Adams Park 
(City of Lompoc, 2008). 

Other groundwater users in the basin include MHCSD, VVCSD, and agricultural producers, 
including the Lompoc Federal Correctional Complex farm. 
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ES.3 OVERALL GROUNDWATER MANAGEMENT GOAL 

The City’s overall groundwater management goal is to work cooperatively with basin 
stakeholders and the public to maintain a sustainable, reliable, high-quality groundwater supply 
for beneficial use in the City service area and surrounding areas. 

ES.4 BASIN MANAGEMENT OBJECTIVES 

BMOs have been developed to support the City’s overall groundwater management goal. BMOs 
have been established to address the following five areas: 

BMO-01 – Protect and maintain groundwater quality within the City service area for the 
benefit of basin groundwater users 

BMO-02 – Maintain groundwater elevations that result in a net benefit to basin 
groundwater users 

BMO-03 – Minimize the risk of future significant impact due to inelastic land subsidence 

BMO-04 – Protect against the risk of impacts to surface water flows and quality caused 
by groundwater pumping 

BMO-05 – Protect against the risk of impacts to groundwater levels and groundwater 
quality caused by changes in surface water flows or surface water quality 

BMO-01 – Protect and maintain groundwater quality within the City service area for the 
benefit of basin groundwater users. Groundwater quality within the City’s service area is 
affected by both the groundwater recharge that occurs from the Santa Ynez River and impacts 
from point and nonpoint contaminant sources. 

The principal source of recharge to the Lompoc Groundwater Basin is recharge from the 
Santa Ynez River stream flow. The river enters the Lompoc Valley at the Narrows, and the 
stream flow recharges the Lompoc Plain from that point downstream. However, recharge occurs 
mostly within the reach from the Narrows to V Street. The Santa Ynez River stream flow 
contains high dissolved solids, and the recharge from stream flow is a significant source of 
salinity within the Lompoc Groundwater Basin. While the stream flow salinity occurs mostly 
from natural processes within the Santa Ynez River watershed, the stream flow salinity at the 
Narrows is affected by the operation of Cachuma Reservoir. That operation is regulated by State 
Water Resources Control Board (State Board) Order 89-18, the Cachuma Project Settlement 
Agreement, and the National Marine Fisheries Service (NMFS) Biological Opinion (BO). The 
historical effect of the State Board Order and the Settlement Agreement has been to reduce 
recharge salinity and to improve groundwater quality. There is, however, a level of uncertainty 
regarding future Cachuma Project operations resulting from possible revisions to State Board 
Order 89-18 and the BO. Stream flow salinity and the corresponding recharge salinity can be 
impacted by upstream water-use and wastewater-disposal practices within the Santa Ynez River 
watershed area between Bradbury Dam and the Narrows. 
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Groundwater within the City’s service area can also be affected by nonpoint sources of nitrate 
and salinity, and localized point sources of anthropogenic contaminants. Potential nonpoint 
sources include fertilizers and other chemicals used in landscape maintenance, salinity in 
irrigation water, and leakage from sanitary sewers. Point sources include chemical releases from 
underground storage tanks and other sources.  

The City supports three water-quality monitoring programs. Firstly, the City cooperates with 
other local agencies in monitoring Santa Ynez River stream flow and water quality at multiple 
locations, where the United States Geological Survey (USGS) collects information. Secondly, 
the City cooperates with other local agencies in monitoring groundwater quality at selected wells 
within the Lompoc Groundwater Basin, where the USGS collects or compiles such data within 
the Lompoc Plain and Uplands. Thirdly, the City collects and analyzes groundwater-quality 
samples from its active production wells to comply with applicable standards in Title 22 of the 
CWC. The Department of Public Health (DPH) Title 22 program specifies the constituents to be 
tested, the detection limits for these constituents and reporting requirements.  

The City’s objectives with respect to groundwater quality are to: (1) promote operation of 
Cachuma Reservoir that produces the optimal stream flow and salinity at the Narrows with 
respect to groundwater recharge from the Santa Ynez River; (2) promote water-use and 
wastewater-disposal practices throughout the Santa Ynez River watershed that protect 
Santa Ynez River stream flow quality at the Narrows; and (3) encourage landscaping practices 
that minimize discharges of nutrients and other chemicals to the underlying groundwater system. 
These objectives are to be achieved by: (1) encouraging best management practices; (2) being an 
active stakeholder regarding water-resources issues throughout the Santa Ynez River watershed; 
(3) maintaining stream flow and groundwater monitoring within the Lompoc Groundwater 
Basin; (4) cooperating with other agencies in maintaining stream flow monitoring throughout the 
Santa Ynez River watershed; (5) periodically analyzing the compiled data for adverse trends; and 
(6) using the compiled data to optimize the City’s groundwater pumping with respect to the 
water-supply salinity. 

The City has relatively little control over groundwater salinity, because groundwater salinity is 
dependent on the Santa Ynez River stream flow salinity at the Narrows. Under the implementation of 
State Board Order 89-18, the Cachuma Project Settlement Agreement, and the NMFS BO, the 
groundwater system has been stable with respect to salinity, and that condition is expected to continue 
provided there are no significant changes in Cachuma Project operations. Were groundwater salinity to 
start showing a sustained upward trend, the City’s primary actions would be to: (1) conduct appropriate 
evaluations to determine the cause; (2) optimize the geographic distribution of City pumping to 
minimize water-treatment costs; and (3) encourage the optimal utilization of the Below Narrows 
Account (BNA) storage within Cachuma Reservoir. Reducing water use most likely would have little 
impact on groundwater salinity, because the groundwater salinity depends on the salinity of the 
recharge from stream flow, not groundwater use. 

BMO-02 – Maintain groundwater elevations that result in a net benefit to basin groundwater 
users. Groundwater levels within the Lompoc Groundwater Basin are affected mostly by recharge 
from the Santa Ynez River, and pumping by the City, agricultural producers, and others.  
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A dynamic equilibrium exists between recharge and pumping within the Lompoc Groundwater Basin 
such that long-term groundwater levels are stable. Groundwater levels fluctuate seasonally due to the 
seasonalities of recharge and pumping, and they fluctuate from year to year due to the yearly 
variations in Santa Ynez River stream flow at the Narrows. While long-term groundwater levels are 
static, significant groundwater level declines can occur during drought periods due to reduced Santa 
Ynez River stream flow at the Narrows and correspondingly reduced recharge, but groundwater 
levels historically have recovered after each drought. The stream flow at the Narrows includes both 
tributary runoff downstream from Bradbury Dam and releases from Cachuma Reservoir. The 
reservoir releases are regulated by State Board Order 89-18 and the current NMFS BO. The historical 
effect of the State Board Order has been to produce stable long-term groundwater levels and acceptable 
groundwater levels during droughts. However, the impacts of the change in reservoir releases due to 
changes in either the State Board Order 89-18 or the BO, and its possible revision, create uncertainty.  

Groundwater levels within the City limits are affected by municipal groundwater pumping by the City 
and agricultural groundwater pumping within adjacent areas. However, the groundwater pumping by 
the City and agricultural producers is balanced by recharge from Santa Ynez River stream flow. 

The City supports four monitoring programs with respect to water supply. Firstly, the City meters the 
production from each of its water-supply wells. Secondly, the City monitors groundwater levels 
within its wells. Thirdly, the City cooperates with other agencies in collecting groundwater level data 
throughout the Lompoc Groundwater Basin, including a cooperative program with the USGS. 
Fourthly, the City cooperates with other agencies to fund USGS monitoring of Santa Ynez River 
stream flow at several designated monitoring locations. 

The City’s objectives with respect to groundwater supply are to promote: (1) operation of Cachuma 
Reservoir that produces the optimal stream flow at the Narrows for groundwater recharge from the 
Santa Ynez River; and (2) water-use and wastewater-disposal practices throughout the Santa Ynez 
River watershed that protect Santa Ynez River stream flow at the Narrows. These objectives are to be 
achieved by: (1) encouraging best management practices; (2) being an active stakeholder regarding 
water-resources issues throughout the Santa Ynez River watershed; (3) maintaining stream flow and 
groundwater monitoring within the Lompoc Groundwater Basin; (4) cooperating with other agencies 
in maintaining stream flow monitoring throughout the Santa Ynez River watershed; (5) periodically 
analyzing the compiled data for adverse trends; and (6) using the compiled data to optimize the 
City’s groundwater pumping with respect to groundwater levels. 

The City has relatively little control over groundwater levels, because groundwater recharge is 
dependent mostly on the Santa Ynez River stream flow at the Narrows. Under the implementation of 
State Board Order 89-18, the Cachuma Project Settlement Agreement, and the current NMFS BO, the 
groundwater system has been stable with respect to groundwater levels, and that condition is expected 
to continue provided there are no significant changes in Cachuma Project operations. Nevertheless, 
were groundwater levels to start showing a significant downward trend during a drought, the City’s 
primary actions would be to: (1) conduct appropriate evaluations to determine the cause; (2) optimize 
the geographic distribution of City pumping to maintain the operability of wells; (3) encourage the 
optimal utilization of the BNA storage within Cachuma Reservoir; and (4) reduce water use.  
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BMO-03 – Minimize the risk of future significant impact due to inelastic land subsidence. 
Land subsidence resulting from groundwater-level declines has not been observed within the 
Lompoc Groundwater Basin. Furthermore, provided that there are no significant changes in the 
operation of Cachuma Reservoir, the risk of future significant impacts is very small because 
long-term groundwater levels have been static. The threshold for the potential occurrence of land 
subsidence is for groundwater levels to decline below historical lows measured during the 
1987-1992 drought. The City’s objective is to prevent or minimize future impacts that may result 
from land subsidence in and around its service area by being aware of this groundwater level 
threshold for the potential occurrence of subsidence.  

BMO-04 – Protect against the risk of impacts to surface water flows and quality caused by 
groundwater pumping. The Lompoc Groundwater Basin and the Santa Ynez River constitute a 
dynamically connected system. The recharge from the river is affected by groundwater levels 
near the river and the groundwater salinity is affected by the stream flow salinity. An objective 
of the City is to protect the beneficial aspects of those relations. The particulars and approaches 
to achieving that objective are described above under BMO-01 and BMO-02. 

BMO-05 – Protect against the risk of impacts to groundwater levels or groundwater 
quality caused by changes in surface water flows or surface water quality. Groundwater 
levels and quality within the City limits are strongly affected by the quantity and salinity of 
recharge from the Santa Ynez River. A fundamental objective of the City is to protect that 
recharge. The particulars and approaches to achieving that objective are described above under 
BMO-01 and BMO-02. 

ES.5 GROUNDWATER MANAGEMENT PLAN COMPONENTS 

The BMOs are linked to management actions that are planned to attain the BMOs and overall 
groundwater management goal (Figure ES-3). Management actions are addressed under the 
six components of the GWMP: 

· Agency Coordination, Stakeholder Involvement and Public Outreach 

· Monitoring Program 

· Groundwater Sustainability 

· Adaptive Management and Mitigation in Response to Climate Change 

· Groundwater Protection 

· Planning Integration 
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Each component of the GWMP addresses related groundwater management subject matter and 
recommended actions. For example, the monitoring program component addresses the related 
topics of groundwater elevation monitoring; groundwater quality monitoring; 
groundwater-surface water interaction monitoring; and data management, quality assurance and 
quality control. The groundwater protection component addresses well construction and 
destruction policies, wellhead protection policies, protection of recharge areas, management of 
sources of groundwater contamination, and control of saline water intrusion. 

ES.6 ADVISORY COMMITTEE FORMATION 

The Advisory Committee for this GWMP is comprised of the City Utility Commission. Each City 
Council member appoints a Utility Commissioner during the Council member’s term of office. 

ES.7 FUTURE GROUNDWATER MANAGEMENT PLAN UPDATES 

Periodic GWMP updates will be required as knowledge of the Lompoc Groundwater Basin 
increases and groundwater management strategies evolve. The City will periodically consider 
new groundwater management techniques to be incorporated into the GWMP. Over time, BMOs 
may need to be modified based on changing groundwater conditions, institutional framework, or 
the development of new groundwater management objectives. If changes must be made, the City 
will formalize the changes in an updated GWMP.  

ES.8 FINANCING 

The implementation of this GWMP will be funded by the City. Ongoing coordination 
activities will be performed by City staff using City funds. Most baseline data collection 
activities will also be funded by the City. The City plans to provide a proportional share of 
costs for other regional data collection efforts. State or federal funding may be pursued to 
support implementation of this GWMP. 
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The City of Lompoc (City) prepared this Groundwater Management Plan (GWMP) pursuant to 
California Water Code (CWC) Section 10750 et. seq. for the portions of its water service area 
overlying the Lompoc Groundwater Basin. The City recognizes the importance of maintaining a 
sustainable, reliable, high-quality groundwater supply for the long-term benefit of its citizens. 
Adoption and implementation of this GWMP supports this goal and helps the City meet 
requirements in the CWC. 

The City adopted Resolution No. 5751(11) to prepare this GWMP after convening a public 
hearing on December 6, 2011, pursuant to Sections 10750 et. seq. of the CWC. The City adopted 
Resolution No. 5874 (13) to adopt this GWMP after convening a second public hearing on 
October 1, 2013. Appendix A provides documentation of public notification and outreach. 
Appendix B provides the adopted resolutions to prepare and adopt the GWMP, and the 
California Environmental Quality Act (CEQA) Categorical Exemption for adoption and 
implementation of the GWMP.  

It is the City’s policy to encourage public participation when adopting plans such as this GWMP, 
and the City sought public input while developing this GWMP. The draft GWMP was available 
for public review prior to the scheduled public hearings to consider adoption of the GWMP. 
During the review period, the draft GWMP was available at the City’s offices during normal 
business hours, posted on the City’s web page, made available for distribution to interested 
parties and made available at the Lompoc Public Library. Notices for the public hearings were 
placed in the City newspaper (the Lompoc Record).  

The City conducted a public meeting on November 13, 2012 with groundwater basin 
stakeholders to discuss preliminary draft Basin Management Objectives (BMOs). BMOs support 
the City’s overall groundwater management goal by identifying and prioritizing the most 
important issues in meeting water resource needs. This GWMP incorporates the BMOs presented 
and discussed at the November 13, 2012 stakeholder meeting. The City convened a second 
public meeting to discuss the draft GWMP on July 3, 2013. Comments on the draft GWMP were 
accepted from stakeholders and members of the public and were incorporated in the GWMP. The 
City also presented and discussed the GWMP at the August 12, 2013 and September 9, 2013 
meetings of the City’s Utility Commission. The Utility Commission will serve as the advisory 
committee for the GWMP. Appendix A provides documentation of the public meetings.  

This GWMP was developed in coordination with local agencies and other basin stakeholders. This 
plan will be administered under the direction of the City Utilities Director with consideration of the 
recommendations of an advisory committee made up of members of the City’s Utility Commission. 

1.1 ORGANIZATION OF THE GROUNDWATER MANAGEMENT PLAN 

This GWMP is organized in five sections. Section 1 provides an introduction to the plan. Section 2 
describes the physical setting of the plan area, provides an overview of the City’s water supply and 
demands, and discusses the potential effects of climate change. Section 3 documents the City’s 
overall groundwater management goal, BMOs and components of the plan, including discussion of 
adaptive management and mitigation strategies responding to climate change. Section 4 discusses 
implementation of the plan. Section 5 provides a list of references cited in the plan. 
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1.2 AUTHORITY 

The CWC provides the City’s authority to adopt a GWMP. The City overlies a portion of the 
Santa Ynez River Valley Groundwater Basin (California Department of Water Resources 
[DWR] Subbasin 3-15) and provides water service within its service area. The City is a local 
agency pursuant to CWC Section 10752 (g). The City is authorized to adopt this GWMP as 
provided in CWC Section 10753 (a). 

1.3 CITY OF LOMPOC DESCRIPTION AND OVERVIEW 

The City is located along California’s central coast near the mouth of the Santa Ynez River 
approximately 130 miles northwest of Los Angeles (Figure 1-1). The City overlies the 
Lompoc Plain portion of the Santa Ynez River Valley Groundwater Basin (DWR Groundwater 
Basin Designation 3-15). The City, Mission Hills Community Services District (MHCSD), and 
Vandenberg Village Community Services District (VVCSD) are located in the western Santa 
Ynez River Valley Groundwater Basin. This area is comprised of the Lompoc Plain, Lompoc 
Upland, and Lompoc Terrace Subbasins, which collectively are referred to in this GWMP as the 
Lompoc Groundwater Basin. 

Figure 1-1 also shows the watershed of the Santa Ynez River. Percolation from the Santa Ynez 
River channel is the most important source of recharge for the Lompoc Groundwater Basin.  

Figure 1-2 shows the City water service area. The City water service area is bounded on the 
south by foothills of the Santa Ynez Mountains, on the west by prime agricultural lands of the 
Lompoc Plain and on the north and east by the Santa Ynez River, which is dry most of the year. 

The City provides potable water service to an area of approximately 4,690 acres or 
7.3 square miles. The City population was estimated to be approximately 42,730 residents in 
January 2013 (California Department of Finance, 2013). The City of Lompoc’s service area 
population, which excludes the United States Federal Penitentiary, is 39,151 (U.S. Census 
Bureau and California Department of Finance, 2013). Groundwater is the sole source of 
municipal supply within water service area. The City’s water system, which is operated by the 
Water Division of the Utility Department, is composed of a well field, water treatment plant, 
storage reservoirs, a pump station and distribution lines. 

The water service area is defined by the City limits, not including the Lompoc Federal 
Correctional Complex. Additionally, the service area includes homes located one mile south 
along Miguelito Canyon Road, the Lompoc Cemetery District, located at the southeastern edge 
of the service area, and the City’s River Park. River Park includes 45 developed acres adjacent to 
the Santa Ynez River on the east edge of the water service area. The City water service area 
extends to the north of the Santa Ynez River to include the La Purisima Highlands neighborhood, 
Allen Hancock College and Ken Adams Park (City of Lompoc, 2008). 

Other groundwater users in the basin include MHCSD, VVCSD, and agricultural producers, 
including the Lompoc Federal Correctional Complex farm. 
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1.4 PURPOSE OF THE GROUNDWATER MANAGEMENT PLAN 

The City relies on groundwater to meet the water demands of its customers. The purposes of this 
GWMP are to:  

1. State the City’s overall groundwater management goal;  

2. Put forth BMO applicable to the City service area;  

3. Establish baseline conditions for the portion of the basin that is subject to the GWMP; 

4. Provide a mechanism for the continued collection of groundwater and aquifer 
information; 

5. Establish the framework for assessing potential changes with respect to baseline 
conditions; 

6. Establish management actions, including provisions for updating the plan as 
conditions change and new information becomes available; 

7. Maintain consistency with the CWC and help ensure funding eligibility; and 

8. Fulfill the CWC requirement that a GWMP must be attached to the City’s Urban 
Water Management Plan (UWMP). 

To be eligible for funding for construction of groundwater projects or groundwater quality 
projects administered by the DWR, the CWC require local agencies to: 

1. Make available to the public a written statement describing the manner in which 
interested parties may participate in development of a GWMP. Public notices are 
provided in Appendix A.  

2. Prepare and implement a GWMP that includes BMOs for the portion of the 
groundwater basin that is subject to the plan. 

3. Include components relating to the monitoring and management of groundwater 
levels within the groundwater basin, groundwater quality degradation, inelastic land 
subsidence, and changes in surface water flow and quality that directly affect 
groundwater levels or quality or are caused by groundwater pumping in the basin. 
Consider additional components listed in CWC Section 10753.8 (a) through (l).  

4. Prepare a GWMP that involves other agencies and enables the local agency to work 
cooperatively with other public entities whose service areas or boundaries also overly 
the groundwater basin. 

5. Adopt monitoring protocols that are designed to detect changes in groundwater levels, 
groundwater quality, inelastic subsidence in basins for which subsidence has been 
identified as a potential problem and flow and quality of surface water that directly affect 
groundwater levels or quality or are caused by groundwater pumping in the basin. The 
monitoring protocols should be designed to generate information that promotes efficient 
and effective groundwater management and supports attainment of the BMOs. 
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6. Prepare a map that details the areas of the groundwater basin, as defined in DWR 
Bulletin 118, the area that will be subject to the plan, and the boundaries of the local 
agencies overlying the basin. 

7. Beginning January 1, 2013, amendments to the CWC brought about by Assembly 
Bill 359 require the GWMPs to include a map identifying the recharge areas for the 
portion of the groundwater basin underlying the water services area. The map of the 
recharge areas must be provided to local planning agencies. DWR and interested 
persons must be notified when the map is submitted to those local planning agencies. 

Compliance with these statutes affects the eligibility and award of DWR-administered funding 
authorized or appropriated after September 1, 2002. 

1.5 INSTITUTIONAL SETTING 

Groundwater management within the Lompoc portion of the Santa Ynez River Valley 
Groundwater Basin is conducted within an established institutional and regulatory framework 
defined by three primary documents. These are: 

· State Water Resources Control Board (State Board) Order 89-18 

· Cachuma Project Settlement Agreement 

· National Marine Fisheries Service (NMFS) Biological Opinion (BO) 

Appendix C provides the institutional and regulatory framework documents. 

The U.S. Bureau of Reclamation (USBR) constructed and operates the Cachuma Project 
pursuant to permits and orders issued by the State Board. The Cachuma Project consists of 
Bradbury Dam, Lake Cachuma, and Tecolote Tunnel, which conveys water to the South Coast 
area of Santa Barbara County. The tunnel carries water from Lake Cachuma to Santa Barbara 
and nearby communities. The State Board has issued series of orders regarding the operation of 
the Cachuma Project. The earlier orders directed the Cachuma Project be operated to maintain 
groundwater recharge from the Santa Ynez River downstream from Bradbury Dam. The more 
recent orders, for example Order 94-5, have addressed public trust issues regarding steelhead 
trout, which are protected under the Endangered Species Act (ESA). Bradbury Dam is located 
48 miles from the Pacific Ocean and completely blocks steelhead from migrating to historical 
spawning and rearing areas upstream. The Santa Ynez River stream flow below Bradbury Dam 
and the corresponding groundwater recharge from percolating stream flow has a controlling 
effect on conditions within the Lompoc Groundwater Basin. Consequently, groundwater 
conditions are linked with the requirements imposed by the State Board orders and with the 
steelhead trout BO issued by NMFS (2000), which imposes additional constraints on the 
operation of the Cachuma Project. 
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The USBR delivers water from the Cachuma Project to Cachuma Conservation Release Board 
(CCRB) members, Santa Ynez River Water Conservation District, Improvement District No. 1 
(Improvement District No. 1) and Carpentaria Valley Water District through a contract with the Santa 
Barbara County Water Agency (SBCWA). The CCRB is a joint powers agency consisting of the City 
of Santa Barbara, Montecito Water District and Goleta Water District. The CCRB members, 
Carpentaria Valley Water District, and Improvement District No. 1 are collectively referred to as the 
Cachuma Member Units. The CCRB and Carpentaria Valley Water District receive water through the 
Tecolote Tunnel. The portion of Improvement District No. 1 within the Santa Ynez River Watershed 
receives water from the State Water Project (SWP) via a pipeline because it exchanged its Cachuma 
Project water with the CCRB and Carpentaria Valley Water District.  

1.5.1 State Water Resources Control Board Order 89-18 

The USBR operates the Cachuma Project pursuant to water right permits and orders issued by 
the State Board. The Cachuma Project operates currently under State Board Order 89-18, the 
Cachuma Project Settlement Agreement, and the NMFS BO. The Cachuma Project Settlement 
Agreement and BO are described in successive sections. 

The principal provision of Order 89-18 (which is a modification of Order 73-37) requires the 
Cachuma Project to maintain groundwater recharge below Bradbury Dam that would have occurred 
in the absence of the Cachuma Project. With respect to the City, the essential requirement of the 
order is that the Cachuma Project will make releases below Bradbury Dam for the protection of 
groundwater recharge within the Lompoc Groundwater Basin. The intent of Order 89-18 is that 
recharge will be the same as would have occurred without the Cachuma Project.  

Percolation from the Santa Ynez River recharges two groundwater basins downstream from 
Bradbury Dam. Using the terminology within Order 89-18, these are the Above Narrows groundwater 
basin and the Below Narrows groundwater basin. The Above Narrows basin is comprised of the 
riparian groundwater system that extends from Bradbury Dam to the Narrows. The Below Narrows 
groundwater basin is coincident with the Lompoc Plain part of the Lompoc Groundwater Basin. For 
the Above Narrows groundwater basin, Order 89-18 provides for an “above Narrows” storage account 
in Lake Cachuma (ANA). For the Below Narrows basin, Order 89-18 provides for a “below Narrows” 
storage account (BNA). Water is credited and released from the accounts such that the groundwater 
recharge from the Santa Ynez River stream flow is not reduced by the operation of the Project. Order 
89-18 specifies rules for crediting and releasing water from the accounts. Releases from the accounts 
are managed by the Santa Ynez River Water Conservation District (SYRWCD).  

Credits accrue to the ANA equal to the inflows to Lake Cachuma unless a live stream occurs in 
the Santa Ynez River from Bradbury Dam to within the Lompoc Plain. A live stream is defined 
as observable Santa Ynez River stream flow at several designated monitoring locations. 
However, the accumulated storage within the ANA may not exceed the total dewatered storage 
within the Above Narrows groundwater basin. The dewatered storage within the Above Narrows 
groundwater basin is determined by water-level measurements in a collection of monitoring 
wells. Spills from Lake Cachuma and BNA releases not reaching the Narrows reduce the 
accumulated storage within the ANA.  
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Credits accrue to the BNA based on the difference between the actual groundwater recharge 
within the Below Narrows groundwater basin and the recharge that would have occurred in the 
absence of the Cachuma Project. The recharge that would have occurred in the absence of the 
Project is derived from percolation curves using a constructed stream flow at the Narrows. The 
BNA is credited with difference between the recharges derived using the measured stream flow 
and constructed stream flow. The procedure for deriving the constructed flow is specified in 
Order 89-18.  

1.5.2 Cachuma Project Settlement Agreement 

The Cachuma Project Settlement Agreement is an agreement between Cachuma Conservation 
Release Board, SYRWCD, Improvement District No. 1, and the City relating to the operation of 
the Cachuma Project. During the 1990s, a dispute arose among the City and the Cachuma 
Member Units regarding Santa Ynez River stream flow quality at the Narrows. The issue was 
whether the construction and operation of the Cachuma Project had caused increased total 
dissolved solids (TDS) at the Narrows. The dispute was resolved under the terms of the Cachuma 
Project Settlement Agreement. 

The Cachuma Project Settlement Agreement provides for concurrent releases of SWP water and 
Santa Ynez River water below Bradbury Dam. SWP water, which is delivered to Bradbury Dam 
by the Central Coast Water Authority, has lower TDS than the Santa Ynez River water stored 
within Lake Cachuma. The concurrent releases, which are mixed within the outlet works at 
Bradbury Dam, result in lower TDS than otherwise would have occurred in Santa Ynez River 
stream flow below Bradbury Dam.  

1.5.3 National Marine Fisheries Service Biological Opinion 

The Southern California steelhead was listed in 1997 as an endangered species by the NMFS. 
That species occurs in the Santa Ynez River. Under the ESA, the USBR is required to utilize 
their authorities with respect to the Cachuma Project in furtherance of the purposes of the ESA 
by carrying out programs for the conservation of listed species. Accordingly, the USBR and the 
NMFS entered into formal consultation to review the operation of the Cachuma Project. That 
consultation resulted in the issuance of a BO by the NMFS (2000). Somewhat prior to the listing, 
work was started on a Fish Management Plan (FMP) for the Santa Ynez River below Bradbury 
Dam. Participants in the planning process included USBR, local water agencies, Santa Barbara 
County, municipalities, state and federal resource agencies, environmental interest groups, and 
local landowners. That work resulted in a plan released by the Santa Ynez River Consensus 
Committee (2000). 
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The Cachuma Project currently is operated according to the long-term Santa Ynez River stream 
flows established in the BO and FMP. The specified target stream flows are intended to support 
steelhead rearing and migration. The maintenance of rearing flows is required in each month, and 
the required Santa Ynez River stream flow depends on the Lake Cachuma storage and whether 
the reservoir has spilled. The compliance locations are where Highway 154 and Alisal Road 
cross the river. The migration flows are to augment storm flows from January through May. The 
BO describes specific rules for determining the required rearing and migration stream flows. The 
requirements of the BO have been implemented and include Order 89-18 releases with a revised 
ramping schedule, releases for rearing target flows, emergency winter storm operations, SWP 
water release restrictions, and limited reservoir surcharging. The reservoir surcharging was 
facilitated by physically increasing the gate height, thereby increasing the reservoir storage. The 
increased storage is used to credit accounts to supply water for meeting requirements for 
migration flows, as well as flows for adaptive management, and some water for rearing flows. 

Alternatives for meeting water supply demands and fishery requirements are being considered 
currently by the State Board (2012). The alternative preferred by the City, SYRWCD and the 
Cachuma Member Units is to retain the operational requirements of Order 89-18 and to fully 
implement the BO utilizing an increased surcharge on Lake Cachuma. The State Board has not yet 
issued a decision regarding operational requirements for the protection of public trust resources. 
Moreover, uncertainty exists in that the BO might be changed. The USBR has reinitiated 
consultation with NMFS, which may result in changes in Cachuma Reservoir operation for fish 
flows. The current groundwater recharge and salinity within the Lompoc Groundwater Basin would 
be sustained under current operation of the Cachuma Project; however, potential changes in 
operation may have impacts on groundwater recharge and/or salinity. 
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The Lompoc Groundwater Basin is the sole water-supply source for the City, MHCSD, VVCSD 
and agricultural users, including the Lompoc Federal Correctional Facility farm. While the City 
pumps groundwater from the Lompoc Plain Subbasin, MHCSD and VVCSD pump from the 
Lompoc Upland Subbasin. The agricultural producers pump mostly from the Lompoc Plain 
Subbasin. (Figure 1-2). 

2.1 HYDROLOGIC AND WATER-USE SETTINGS 

2.1.1 Hydrogeologic Setting 

The Lompoc Groundwater Basin is comprised of unconsolidated deposits that include older 
alluvium, younger alluvium, and river-channel deposits (Figure 2-1). The older continental 
deposits consist of the Careaga sand, Paso Robles formation, and Orcutt sand, and they comprise 
the lower aquifer within the Lompoc Groundwater Basin. The younger alluvium and 
river-channel deposits comprise the upper aquifer. The younger alluvium and river-channel 
deposits crop out within the Lompoc Plain. The older continental deposits underlie the younger 
alluvium within the Lompoc Plain (Figure 2-2 and 2-3), and they crop out within Lompoc 
Upland and Lompoc Terrace. While MHCSD and VVCSD pump from the lower aquifer, the 
City pumps from the main zone of the upper aquifer. The agricultural producers pump mostly 
from the upper aquifer. 

The lower aquifer consists of fine to coarse sand, with permeabilities that range from 0.1 to 
100 feet per day (ft/d) (Upson and Thomasson, 1951; Wilson, 1959; and Bright and others, 
1992, 1997). The Careaga sand is comprised of very fine to coarse sand of marine origin, 
with permeabilities that range from 0.1 to 70 ft/d. The lower Careaga sand tends to be fine 
sand, and the upper part tends to be medium to coarse sand. The Paso Robles formation, 
which overlies the Careaga sand, is comprised of fine to coarse sand, silt, and clay of 
non-marine origin, with permeabilities that range from 10 to 100 ft/d. The lower part of the 
Paso Robles formation is finer grained than the upper part. The Orcutt sand, which overlies 
the Paso Robles formation, is comprised of coarse sand, silt, and clay of mostly non-marine 
origin, with permeability of about 5 ft/d.  

The upper aquifer includes the younger alluvium, which displays three distinct zones. Bright 
and others (1992 and 1997) subdivide the younger alluvium into the shallow zone, middle 
zone, and main zone. The shallow zone is comprised mostly of fine sand and silt. The middle 
zone is comprised mostly of sand and gravel. The main zone consists of sand and gravel that 
is coarser than that occurring within the middle zone. The average proportion of 
coarse-grained sediments (which include sandy silt through gravel) is 40 percent for the 
shallow zone, 50 percent for the middle zone, and 70 percent for the main zone (Hydrologic 
Consultants, Inc. [HCI], 1997). The intermediate-scale permeability of the younger alluvium 
ranges from 10 to 400 ft/d within the upper zone, 10 to 20 ft/d within the middle zone, and 
300 to 400 ft/d within the main zone. The river-channel deposits consist of sand and gravel, 
with permeabilities that range from 100 to 400 ft/d (HCI, 1997). 
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The lateral boundaries and base of the Lompoc Groundwater Basin are defined by the contact 
between low-permeability consolidated rocks and the higher-permeability alluvium that 
comprises the lower and upper aquifers, except in limited areas where the boundary crosses 
unconsolidated deposits. Consolidated rocks that crop out in the Santa Ynez Mountains 
(Figures 2-1 to 2-3) form the southern boundary. Consolidated rocks that crop out within 
Burton Mesa and the Purisma Hills form the northern boundary. Consolidated rocks that crop out 
within the Santa Rita Hills form the eastern boundary, except where the older alluvium extends 
into the Santa Rita Groundwater Basin. 

2.1.2 Hydrologic Setting 

The subbasins within the Lompoc Groundwater Basin are parts of an integrated groundwater 
system, within which groundwater moves between the subbasins. The directions of groundwater 
flow are shown on Figure 2-4, along with groundwater-level elevations. Within the 
Lompoc Upland, groundwater flows generally southwestward and into the Lompoc Plain. Within 
the eastern Lompoc Terrace, groundwater flows generally northeastward and into the 
Lompoc Plain. Within the western Lompoc Terrace, however, groundwater flows westward and 
into the Pacific Ocean. Within the Lompoc Plain, groundwater flows generally westward. 

Groundwater levels within the Lompoc Groundwater Basin and the water budget for the basin 
depend on pumping from the basin and the Santa Ynez River stream flow at the Narrows 
(Figure 1-1). The principal source of recharge to the basin is percolation from the Santa Ynez 
River channel. Groundwater pumping induces recharge from the river. For an increment of 
pumping, the corresponding increment of induced recharge equals the increment of pumping. In 
other words, new pumping is balanced by new recharge in an equal amount. This occurs because 
the Santa Ynez River is hydraulically connected to the groundwater system and because the 
Santa Ynez River discharge to the ocean is large compared to the recharge from the river within 
the Lompoc Groundwater Basin.  

While the stream-aquifer interactions within the Lompoc Groundwater Basin maintain a 
long-term equilibrium between pumping and recharge, imbalances occur from year to year. 
Those imbalances are related to the pattern of Santa Ynez stream flow at the Narrows. During 
normal and wetter years, the recharge from the river tends to exceed that required to balance the 
pumping within the basin. During drought years, the recharge from the river tends to be less than 
that required to balance pumping. Correspondingly, year to year groundwater levels rise during 
normal and wet periods, and they decline during drought years, even though the long-term 
average pumping and recharge are in balance.  
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This process is associated with pumping within either the Lompoc Plain or the Lompoc Upland. 
This is the case because the Lompoc Upland is hydraulically connected to the Plain, which in 
turn is connected to the river. Prior to any groundwater development within the Lompoc Upland, 
all of the natural recharge within the Lompoc Upland moved as groundwater flow to the Lompoc 
Plain. Pumping caused groundwater levels within the Lompoc Upland to decline, and it caused a 
corresponding decrease in the groundwater flow from the Lompoc Upland to the Lompoc Plain. 
That decrease in groundwater flow to the Lompoc Plain resulted in slightly lower groundwater 
levels within the Lompoc Plain. Those lower groundwater levels induced recharge from the 
Santa Ynez River. These processes work to bring the groundwater system into a balance so that 
the additional recharge from the river balances additional pumping within the Lompoc Upland. 
That balancing lags changes in pumping by several decades for MHCSD and longer for VVCSD, 
and groundwater-level changes occur while the system comes into balance. However, at the 
balanced state, groundwater-levels do not exhibit any long-term trend.  

This equilibrium can produce two groundwater conditions within the Lompoc Upland. If the 
pumping within the Lompoc Upland is less than the net recharge, groundwater will flow from the 
Lompoc Upland into the Lompoc Plain, where the net recharge is the algebraic sum of natural 
recharge, recharge from landscape irrigation, and subsurface exchanges between the Lompoc and 
Santa Rita groundwater basins. However, if the pumping is greater than the net recharge, 
groundwater will flow from the Lompoc Plain into the Lompoc Upland. Groundwater-level 
measurements within the Lompoc Upland and Plain suggest that projected groundwater pumping 
within the Lompoc Upland will about equal the net recharge, which means that the long-term net 
groundwater exchange between the Lompoc Plain and Lompoc Upland will be about zero. The 
Lompoc Upland and the overall Lompoc Groundwater Basin will be in equilibrium between 
pumping and recharge. 

2.1.3 Historical Groundwater Conditions 

Figures 2-5 to 2-7 show historical pumping by the City, MHCSD, and VVCSD. The pumping for 
1965-1995 was derived from Hydrologic Consultants, Inc. (1997), and the pumping from later 
years was provided by the pumpers. The gaps in the graph for MHCSD represent periods for 
which no data are available. The pumping during 2006-2010 was about 5,000 acre-feet per year 
(acre-ft/yr) for the City, 650 acre-ft/yr for MHCSD, and 1,500 acre-ft/yr for VVCSD. While the 
long-term trend has been for increasing pumping for each community, the pumping data for the 
City, MHCSD, and VVCSD for the most recent years suggests a reversal of that trend. 

Figure 2-8 shows the locations of wells with historical groundwater level measurements near the 
City, MHCSD, and VVCSD. Figures 2-9 through 2-14 are groundwater level hydrographs for the 
wells. The hydrographs for the City indicate that groundwater levels fluctuate seasonally and 
yearly, but they do not display a long-term trend. Nevertheless, groundwater levels declined 
during the late 1980s and early 1990s drought as much as 30 feet, but they later recovered. The 
seasonal groundwater-level fluctuations occur in response to the seasonal patterns of pumping 
and recharge from the Santa Ynez River. Pumping peaks in the summer, while the principal 
recharge tends to occur during winter and spring. The yearly groundwater-level fluctuations 
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occur in response to the annual variations in Santa Ynez stream flow at the Narrows and the 
corresponding fluctuations in recharge. Historically, the City pumping has increased, even 
though it has decreased in recent years. The long-term flat trend in groundwater levels that 
occurred during the period of increased pumping is evidence that the recharge adjusted to the 
pumping. If the recharge had not increased, groundwater levels would have declined 
significantly. The groundwater system and Santa Ynez River are characterized by a 
self-maintaining balance between City pumping and recharge from the Santa Ynez River, 
(Figures 2-9 and 2-10). 

The hydrographs for MHCSD and VVCSD indicate that groundwater levels fluctuate seasonally 
and yearly, but they have not displayed a long-term trend since about 1990. Prior to that, 
groundwater levels displayed a slight downward trend. The downward trend represents a period 
during which the pumping within the Lompoc Upland was equilibrating to the groundwater flow 
from the Lompoc Uplands to the Lompoc Plain (Figure 2-4). Prior to groundwater development 
within the Lompoc Upland (which started in the early 1960s), the natural groundwater recharge 
within the Lompoc Upland discharged from the Lompoc Uplands to the Lompoc Plain as 
subsurface flow. An equilibrium existed at that time between the long-term recharge and the 
long-term discharge to the Lompoc Plain. Groundwater development temporarily disrupted that 
equilibrium, but a new equilibrium was established when the pumping induced a reduction in the 
discharge from the Lompoc Upland to the Lompoc Plain. Under this new condition, the 
discharge to the Lompoc Plain equals the natural recharge less the net pumping, and groundwater 
levels do not show a long-term trend (Figures 2-9 to 2-14). 

Hydrographs of groundwater TDS are shown on Figures 2-15 and 2-16. Figure 2-15 shows 
the average annual TDS of the comingled groundwater delivered to the City of Lompoc 
Water Treatment Plant. The TDS of pumped water varies from well to well. The water from 
the wells is comingled at the treatment plant, and Figure 2-15 represents the annual average 
TDS of the comingled water. The average annual TDS was 1,210 mg/L during 1965-1991, 
and it was 1,120 mg/L during 1992-2010, which represents a decrease of 90 mg/L. 
Figure 2-16 shows TDS in a well within the City area, which represents groundwater TDS at 
a particular location rather than comingled water from many locations. However, the trend 
displayed for the well is similar to the trend for the comingled water, where on both 
Figures 2-15 and 2-16 the TDS is higher during earlier periods and lower during later 
periods. The change occurred sometime after the implementation of State Board Order 89-18, 
which impacted the Santa Ynez River stream flow at the Narrows. Highlighted on 
Figure 2-16 are data representing fall sampling (around October each year, which usually is 
before the start of the rainy season), which tend to have the highest TDS during the annual 
hydrologic cycle. The fall samples display a definite downward trend.  
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Figure 2-17 shows flow-duration relations for Santa Ynez River stream flow at the Narrows. The 
coordinates of a point on a curve represent the percentage of time (x-axis coordinate) that a particular 
flow (y-axis coordinate) is exceeded. One relation represents stream flows for the 11-year period 
from 1974 through 1984. The other relation represents the 10-year period 2001-2010. These periods 
were selected to represent periods of about equal average stream flow before and after the 
implementation of State Board Order 89-18. The earlier period has an average annual stream flow of 
150 cubic feet per second (cfs), and the later period has an average annual stream flow of 130 cfs. 
For stream flows greater than about 30 cfs, the relations are similar. However, for stream flow less 
than 30 cfs, stream flows are significantly higher during the period after State Water Board 
Order 89-18 than during the earlier period. Experience with the regional groundwater model 
described below indicates that recharge is the result mostly of intermediate Santa Ynez River stream 
flows at the Narrows. While low stream flows mostly become recharge, the stream flow volume is 
small. While high stream flows represent a large volume, recharge tends proportionally to be small 
because the stream flow duration is short and because the recharge rate can be impaired due to 
groundwater mounding beneath the river. 

Figure 2-18 shows a relation between Santa Ynez River stream flow at the Narrows and stream flow 
TDS. Data for the period before the implementation of State Board Order 89-18 are differentiated by 
symbol color from data for the period after the Order. However, the figure suggests that the relations 
between stream flow and TDS are the same for the earlier and later period. For stream flows between 
2 and 2,000 cfs, TDS tends to decrease with increasing stream flow, which is approximated on the 
figure by a linear relation between TDS and log-scale stream flow. For stream flows at or below 
2 cfs, the TDS tends to be about 1,250 mg/L, as indicated by the leftmost segment of the relation. For 
stream flows at or above 2,000 cfs, the TDS tends to be about 450 mg/L, as indicated by the 
rightmost segment of the relation. The scatter in the plotted data around this relation results in large 
part because the TDS for a particular stream flow depends on the history of prior stream flows. The 
relation between stream flow and TDS and the relation between stream flow and the geographic 
distribution of stream flow recharge intersect to produce a particular pattern of groundwater TDS 
along the river. Correspondingly, the increase in intermediate stream flows following the 
implementation of State Board Order 89-18 has tended to cause a subsequent reduction in 
groundwater TDS within the eastern Lompoc Plain. While groundwater levels within the eastern 
Lompoc Plain (Figures 2-8 to 2-14) appear to have been unaffected by the change in the stream 
flow-duration relation (Figure 2-17), groundwater TDS appears equally to have been affected 
(Figures 2-15 and 2-16). 

The term "overdraft", as generally used, means that groundwater pumping is causing long-term 
undesirable impacts, which principally include unsustainable groundwater-level declines and 
water-quality deterioration. The historical data for the Lompoc Groundwater Basin indicate that 
long-term groundwater levels are not declining and groundwater quality is not deteriorating with 
respect to groundwater use by the City, MHCSD, and VVCSD. Correspondingly, the Lompoc 
Groundwater Basin is not in overdraft. Nevertheless, that status is dependent on the quantity and 
quality of Santa Ynez River stream flow at the Narrows and Cachuma Project operations under 
State Board Order 89-18. 
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2.2 PROJECTED GROUNDWATER CONDITIONS 

2.2.1 Projected Groundwater Pumping 

A groundwater model was used to simulate the groundwater levels that will result from the 
projected future pumping for the City, MHCSD, and VVCSD. The projected pumping is for 
2030. For City of Lompoc, projected pumping is the average monthly pumping identified in the 
2010 Urban Water Management Plan (UWMP) (Stetson Engineers, 2011). That pumping is 
shown on Figure 2-19. The monthly pumping ranges from 4.2 to 6.6 million gallons (390 to 
610 acre-feet [acre-ft]), and the annual pumping is 62.4 million gallons (5,800 acre-ft). For 
MHCSD and VVCSD, the projected pumping is the average monthly pumping for complete 
development of the respective planned urban areas. That pumping is shown on Figures 2-20 and 
2-21. The monthly pumping for MHCSD ranges from 1.0 to 2.0 million gallons (93 to 
190 acre-ft), and the annual pumping is 18.1 million gallons (1,700 acre-ft). The monthly 
pumping for VVCSD ranges from 1.1 to 2.3 million gallons (100 to 210 acre-ft), and the annual 
pumping is 20.5 million gallons (1,900 acre-ft).  

2.2.2 Projected Groundwater Conditions 

A previously developed groundwater model was used to assess the response of the Lompoc 
Groundwater Basin to projected pumping by the City, MHCSD, and VVCSD. The model was 
developed for the City in about 1994, and updated for the City in 1997 (Hydrologic Consultants, 
Inc., 1997). The model represents the Lompoc Groundwater Basin, including the Lompoc Plain, 
Upland, and Terrace. The model was developed originally for the litigation between agricultural 
producers within the Lompoc Plain, the City, and others (City of Santa Barbara, Montecito 
Water District, MHCSD, and VVCSD). The model was subsequently updated and used in 
developing the Cachuma Project Settlement Agreement between the City, the CCRB, SYRWCD, 
and Improvement District No. 1. The model also was used in developing the EIR within the 
State Board proceedings on potential modifications to the USBR water right permits for the 
Cachuma Project to provide appropriate protection to downstream water rights and public trust 
resources on the Santa Ynez River (State Board, 2012). The updated model is described by HCI 
(1997), and it is referred to here as the HCI regional model. 

The HCI regional model simulates groundwater flow and stream-aquifer interactions with the 
Santa Ynez River downstream from the Narrows. The principal inputs are Santa Ynez River 
stream flow at the Narrows; land-use characteristics overlying the Lompoc Groundwater Basin; 
consumptive use by crops, urban landscape, and native vegetation; and pumping for agricultural, 
urban, and institutional uses. The principal outputs are groundwater levels and Santa Ynez River 
stream flow at locations downstream from the Narrows. The model is based on the computer 
program FEMFLOW3D (Durbin and Bond, 1997), which is a finite-element program developed 
within the U.S. Geological Survey for simulating three-dimensional groundwater flow. The 
finite-element mesh for the model is shown on Figures 2-22 and 2-23. The mesh is an 
assemblage of individual wedge-shaped elements. 
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The HCI regional model was used to simulate groundwater conditions for a 35-year future 
period. The weather conditions assigned within the model are the historical conditions for water 
years 1959-1993. That historical period was selected because it is the period used in the EIR 
regarding potential modifications to the USBR water right permits for the Cachuma Project to 
provide appropriate protection to downstream water rights and public trust resources on the 
Santa Ynez River (State Board, 2012). That period includes the severe 1976-1977 and 
1987-1992 droughts. During the 1976-1977 drought the maximum single-year deficiency of 
record occurred. During the 1987-1992 drought the maximum cumulative multi-year deficiency 
of record occurred. 

The Santa Ynez River stream flows assigned within the model for the Narrows are those used 
in the EIR regarding potential modifications to the USBR water right permits for the 
Cachuma Project to provide appropriate protection to downstream water rights and public 
trust resources on the Santa Ynez River. Those stream flows were generated from a 
simulation with the Santa Ynez River Hydrology Model, which is a model that simulates 
stream flow and reservoir operations within the Santa Ynez River basin. The simulation 
represents alternative 3C within the EIR, which was identified as an environmentally 
superior alternative. The alternative corresponds to the continued operation of Cachuma 
Reservoir as specified by State Board Order 89-18 and the Cachuma Project Settlement 
Agreement. The municipal pumping assigned within the model is the projected monthly 
pumping for the City, MHCSD, and VVCSD (Figures 2-19 to 2-21), where the annual 
pumping is the same for each year within the simulation period. The agricultural pumping 
assigned within the model corresponds to the irrigated area for 2030 conditions. 

The simulated groundwater levels are shown on Figures 2-24 to 2-26. Figure 2-24 shows 
groundwater levels within the City area, Figure 2-25 shows groundwater levels for the MHCSD 
area, and Figure 2-26 shows groundwater levels for the VVCSD area. The simulated 
groundwater levels show that an equilibrium will be achieved for the projected City, MHCSD, 
VVCSD, and agricultural pumping and the groundwater basin under continued operation of the 
Cachuma Project consistent with State Board Order 89-18 and the Settlement Agreement. While 
groundwater levels display seasonal and yearly fluctuations, they do not have a long-term trend. 
The seasonal fluctuations correspond to the counter seasonality of pumping and recharge from 
the Santa Ynez River. The yearly fluctuations correspond to yearly variations Santa Ynez River 
stream flow at the Narrows. 

2.3 LAND SUBSIDENCE 

No evidence of land subsidence has been found in the Lompoc Groundwater Basin. Land 
subsidence due to groundwater withdrawal is triggered by decreases in pore pressure in a 
confined aquifer system containing clay layers (typically, montmorillonite clay). The decrease in 
pore pressure increases the effective stress on the aquifer skeleton. If this effective stress exceeds 
the maximum stress to which the aquifer skeleton has been subjected in the past, the clay layers 
will undergo permanent compaction. 
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Differential land subsidence and associated earth fissuring resulting from groundwater 
withdrawal have had significant consequences in several California groundwater basins. The risk 
of significant impacts depends on a complex array of variables including: the degree of new 
groundwater development, especially in areas or at depths not previously exploited; changing 
land use, which could bring to light an impact that would otherwise go unnoticed; and the 
mineral composition and consolidation history of the aquifer skeleton. 

2.4 CLIMATE CHANGE 

National and international research for the past several decades has indicated a growing concern 
that climate is changing, to a large extent due to human activities related to the generation of 
greenhouse gasses such as carbon dioxide. In the past there has been substantial uncertainty, and 
some doubt in public discourse and debates. Over the last few years there have been landmark 
advancements in scientific studies, ultimately leading to major conclusions in the 
Fourth Assessment of the Intergovernmental Panel on Climate Change (IPCC). 

The IPCC was established to provide the decision-makers and others interested in climate change 
with an objective source of information about climate change. It was set up by the World 
Meteorological Organization and the United Nations Environment Programme, and has served since 
1988 as a clearinghouse for research and policy discussions related to climate change. The role of the 
IPCC “…is to assess on a comprehensive, objective, open and transparent basis the latest scientific, 
technical and socio-economic literature produced worldwide relevant to the understanding of the risk 
of human-induced climate change, its observed and projected impacts and options for adaptation and 
mitigation ….” Agencies of the United States government have provided major input to both 
research and discussion, particularly through the USGS. Science organizations worldwide have 
been following climate change research, and in 2009 the Academies of Sciences from 13 nations 
issued a letter calling for urgent and coordinated action to combat climate change 
(National Academies, 2009). 

The IPCC has issued four major “assessments” of the status of climate change research, current 
levels of understanding, and potential policy implications. The Fourth Assessment Report was 
released throughout 2007, indicating for the first time clear links between human activities and 
global warming. The Fifth Assessment Report is scheduled for finalization in 2014. The 
historical and projected continued warming of the earth has and will continue to cause changes to 
our climate. While such induced “climate change” has implications to a number of 
environmental factors, of concern in this discussion is implications to water supply reliability. 

The State of California has provided major focus and funding on climate change research and 
impacts, with particular focus on developing both “adaptation” and “mitigation” strategies. In the 
context of climate change and its impacts to water resources, “adaptation” is simply the identification 
and development of strategies to cope with the expected impacts to water supply reliability. 
“Mitigation” is the identification and development of actions that will reduce the drivers for climate 
change; for the most part this translates into programs to reduce greenhouse gas emissions and lower 
the “carbon footprint” of activities associated with water supply and use. 
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The State’s research and continuing recommendations are readily available. The State’s Climate 
Action Team has noted a clear connection between water use and energy consumption, and 
consequently also with greenhouse gas production (see California Climate Change Portal for the 
most recent technical and policy information: http://www.climatechange.ca.gov/). The 2005 
California Water Plan Update addressed climate change and water in a general way, noting the 
many potential interconnections as well as the potentially serious impacts of ongoing climate 
change on water supply reliability. The 2009 Update to the California Water Plan addresses this 
topic in a more substantive way (http://www.waterplan.water.ca.gov/climate/index.cfm), and 
includes recommendations and advice on how to incorporate climate change into long-term 
water resources planning. It is also recommends specific actions in the areas of adaptation and 
mitigation as discussed above. 

DWR maintains an updated web site on climate change and California’s water resources 
(http://www.water.ca.gov/climatechange/). That web site notes, in part: “Climate change is already 
impacting California’s water resources. In the future, warmer temperatures, different patterns of 
precipitation and runoff, and rising sea levels will profoundly affect the ability to manage water 
supplies and other natural resources. Adapting California’s water management systems to climate 
change presents one of the most significant challenges for the 21st century”. In 2006, DWR published a 
major report on climate change and California’s water resources, Progress on Incorporating Climate 
Change Into Management of California’s Water Resources. This was summarized and updated in a 
paper published in a special issue of the Journal of Climate Change in 2008 
(http://wwwdwr.water.ca.gov/climatechange/docs/CCprogress_mar08.pdf). In 2010, DWR provided 
another update entitled Climate Change Characterization and Analysis in California Water Resources 
Planning Studies. This report provides a summary of the climate change characterization approaches 
and methodologies that have been used in recent planning studies conducted by DWR and its partner 
agencies. The report is intended for use by DWR to consider how to include climate change analyses in 
planning studies, with emphasis on the SWP planning studies. 

Collectively this State information provides the most updated information related to potential 
specific impacts of water supply reliability in California related to impacts of a changing climate. 

DWR and others have done studies to model potential future impacts at the regional level on 
both stream flow and temperature. The focus has been on the Sacramento River system since it is 
a major source of water for much of California.  

The different models are split on whether future annual average runoff will be wetter or drier. 
Other studies make it clear, however, that we are likely to see more extreme hydrology: more 
floods and droughts, regardless of the “average” hydrology. However, these same regional 
models agree that the future will likely be warmer than it is today. 

  

http://www.climatechange.ca.gov/
http://www.waterplan.water.ca.gov/climate/index.cfm
http://www.water.ca.gov/climatechange/
http://www.water.ca.gov/climatechange/docs/DWR_CCCStudy_FinalReport_Dec23.pdf
http://www.water.ca.gov/climatechange/docs/DWR_CCCStudy_FinalReport_Dec23.pdf
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Other potential changes include less snowpack, earlier runoff from snowmelt, more precipitation as 
rain than snow, changes in the amount and timing of stream flows, changes in water resources 
system operations, and rising sea levels. In turn, these changes could have serious impacts to water 
supply reliability, including water quality. DWR has confirmed that some impacts have been 
underway for many years. For example, the historical Sacramento River snowmelt runoff has been 
decreasing as a percentage of total annual flows for much of the 20th century. This is an indication of 
a long-term decrease in snowpack, and perhaps an increase in wintertime flows and floods. 

There are few published examples of water supply adaptation and mitigation strategies. In 
December 2007, the water user organization, California Urban Water Agencies (CUWA), published 
a summary report of a survey of its 11 large urban water agencies on this topic (CUWA agencies are 
major urban water utilities throughout the state, and include such agencies as the Metropolitan Water 
District of Southern California, East Bay Municipal Utility District, and the San Francisco Public 
Utilities District). This report, “Climate Change and Urban Water Resources, Investing for 
Reliability”, identifies a number of adaptation and mitigation strategies currently being employed to 
address climate change. Table 2-1 lists some of these strategies. The CUWA report is available on 
their web site: http://www.cuwa.org/pubs/ClimateChangeUrbanWaterResources2007.pdf. 

Table 2-1. CUWA Adaptation and Mitigation Examples 

Adaptation Examples Mitigation Examples 
Develop groundwater storage Renewable energy generation 

More aggressive conservation Conserve energy in water facilities 

Water transfers Decrease energy use in fleet, equipment 

Optimize local storage Increase employee incentives for action 

Develop regional water projects, partnerships Develop methane offsets (biogas at wastewater 
facilities used in place of natural gas or other fuels) 

Take leadership role on this issue Take leadership role on this issue 

 

Despite the high level of attention both in California and internationally, there is very little 
information developed on the potential impacts of climate change on groundwater. The principal 
concern is rising sea level and potential salinity intrusion into coastal groundwater aquifers. 
While this is a concern for coastal areas of California, it is not a concern in the portion of 
Lompoc Groundwater Basin near the City. Groundwater levels have been stable and sufficiently 
elevated to prevent seawater intrusion. This condition is expected to continue provided there are 
no significant changes in Cachuma Project operations. 
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While not addressed specifically in IPCC reports, there are potential impacts to groundwater 
resources that have been discussed over the past few years. These include the following concerns: 

1. Decreased reliability of surface water supplies could lead to increased reliance on 
groundwater, further stressing such supplies. 

2. Changes to surface water hydrology – increased winter flood flows, reduced spring 
and summer snowmelt runoff – could decrease groundwater recharge. 

3. Increased landscape and irrigation water demands due to increased temperatures will 
further increase pressures on groundwater supplies. 

To help address these and other potential concerns over climate change, the City is participating 
in a climate change study with VVCSD and MHCSD. The study, known as “Climate Adaptation 
Planning for Small and Medium Water Systems”, is funded by the National Oceanic and 
Atmospheric Administration (NOAA) Sectorial Applications Research Program (SARP). The 
goals of the study are to: 

· Assess water resources changes due to climate change 

· Identify future infrastructure vulnerabilities 

· Integrate results into climate adaptation planning 

· Document lessons learned and recommendations for NOAA SARP on the climate 
change information needs of small and medium water systems 

Section 3.3.4 provides a discussion of adaptive management and mitigation as a component of 
the City’s GWMP. The results of the NOAA SARP funded study will support this component by 
providing new insights into potential climate change impacts to the Lompoc Groundwater Basin 
and any identified groundwater infrastructure vulnerabilities.  



B

A

B'

A'
USGS Stream

Gage at H Street

USGS Stream
Gage at The

Narrows

USGS Stream
Gage at V Street

0 12,0006,000

Scale in Feet

FIGURE 2-1
City of Lompoc

Groundwater Management Plan
HYDROGEOLOGIC UNITS

WITHIN LOMPOC
GROUNDWATER BASIN

LEGEND
City of Lompoc Municipal Wells
Mission Hills Community Services
District Wells
Vandenberg Village Community
Services District Wells
USGS Stream Gaging Stations
Cross Sections
Santa Ynez River
City of Lompoc Water Service Area
River-Channel Deposits
Younger Alluvium
Older Continental Deposits
Consolidated Rocks

Last Saved: 9/5/2013 10:28:16 AM areimer; N:\Clients\473 City of Lompoc\00-11-02 Groundwater Basin MP\GIS\Figures\Figures for GWMP\September 2013\Fig201_Hydrogeology.mxd



Figure 2-2 
City of Lompoc 

Groundwater Management Plan 
CROSS SECTION A-A’ THROUGH LOMPOC 

GROUNDWATER BASIN 



Figure 2-3 
City of Lompoc 

Groundwater Management Plan 
CROSS SECTION B-B’ THROUGH LOMPOC 

GROUNDWATER BASIN 



0 10,0005,000

Scale in Feet

Lompoc
Plain

Lompoc
Terrace

Lompoc
Uplands

USGS Stream
Gage at

The Narrows

USGS
Stream Gage

at V Street
USGS

Stream Gage
at H Street

FIGURE 2-4
City of Lompoc

Groundwater Management Plan
GROUNDWATER LEVELS AND

DIRECTIONS OF GROUNDWATER FLOW
WITHIN LOMPOC GROUNDWATER BASIN

LEGEND
City of Lompoc Supply Wells
Mission Hills Community Services District Supply
Wells
Vandenberg Village Community Services District
Wells
USGS Stream Gaging Stations
Santa Ynez River
Groundwater Levels (feet)
Groundwater Flow Direction

Last Saved: 9/10/2013 10:21:57 AM areimer; N:\Clients\473 City of Lompoc\00-11-02 Groundwater Basin MP\GIS\Figures\Figures for GWMP\September 2013\Fig204_GW
L_Flow.mxd



Figure 2-5 
City of Lompoc 

Groundwater Management Plan 

HISTORICAL GROUNDWATER PUMPING BY THE 

CITY OF LOMPOC 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

P
u

m
p

in
g 

(a
cr

e
-f

t)
 

Year 



Figure 2-6 
City of Lompoc 

Groundwater Management Plan 

HISTORICAL GROUNDWATER PUMPING 

BY MHCSD 

0

200

400

600

800

1000

1200

1400

1600

1800

2000

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

A
n

n
u

al
 P

u
m

p
in

g 
(a

cr
e

-f
t)

 

Year 



Figure 2-7 
City of Lompoc 

Groundwater Management Plan 

HISTORICAL GROUNDWATER PUMPING 

BY VVCSD 

0

200

400

600

800

1000

1200

1400

1600

1800

2000

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

A
n

n
u

al
 P

u
m

p
in

g 
(a

cr
e

-f
t)

 

Year 



0 10,0005,000

Scale in Feet

Lompoc
PlainLompoc

Terrace

Lompoc
Uplands

007N034W27K004S
007N034W27K005S

007N034W14L001S

007N034W14F004S

007N034W15D001S
007N034W15D002S

USGS Stream
Gage at 

The Narrows

USGS
Stream Gage

at V Street
USGS

Stream Gage
at H Street

FIGURE 2-8
City of Lompoc

Groundwater Management Plan

MONITORING WELLS
WITH HYDROGRAPHS

LEGEND
Lompoc Groundwater Basin
City of Lompoc Water
Service Area
Mission Hills Community
Services District
Vandenberg Village
Community Services District

City of Lompoc Municipal
Wells
USGS Monitoring Well with
Historical Groundwater Level
Data
USGS Stream Gaging
Stations
Santa Ynez River

Last Saved: 9/5/2013 8:52:16 AM areimer; N:\Clients\473 City of Lompoc\00-11-02 Groundwater Basin MP\GIS\Figures\Figures for GW
MP\September 2013\Fig208_MonitoringW

ells.mxdNote: Labeled wells are monitored per USGS cooperative agreements, as documented in
Appendix C.5, and show groundwater levels in the vicinity of City of Lompoc, Mission Hills
Community Services District and Vandenberg Village Community Services District supply
wells. The monitoring wells are labeled using the USGS naming conventions specified in the
cooperative agreements.



Figure 2-9 
City of Lompoc 

Groundwater Management Plan 
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Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER LEVELS IN 

WELL 07N34W27K05 NEAR THE CITY OF LOMPOC  

Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER LEVELS IN  

WELL 07N34W14F04 NEAR MHCSD 

Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER LEVELS IN  

WELL 07N34W14L01 NEAR MHCSD  

Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER LEVELS IN  

WELL 07N34W15D01 NEAR VVCSD  

Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER LEVELS IN  

WELL 07N34W15D02 NEAR VVCSD  

Note: Groundwater levels are monitored per USGS cooperative 
agreements, as documented in Appendix C.5.  The monitoring 
wells are labeled using the USGS naming conventions specified 
in the cooperative agreements.  The locations of selected wells 
with hydrographs are shown on Figure 2-8.  The complete 
monitoring network is shown on Figure 3-2. 
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HISTORICAL GROUNDWATER DISSOLVED SOLIDS IN 
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Note: Groundwater quality is measured per USGS 
cooperative agreements, as documented in Appendix 
C.5.  The monitoring wells are labeled using the USGS 
naming conventions specified in the cooperative 
agreements.  The complete monitoring network is shown 
on Figure 3-2. 
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MONTHLY GROUNDWATER LEVELS IN VVCSD WELL FIELD AS 

SIMULATED BY THE HCI REGIONAL GROUNDWATER MODEL 

FOR PROJECTED CITY, MHCSD, AND VVCSD PUMPING 
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This section describes the City’s overall groundwater management goal, and BMOs.  

3.1 OVERALL GROUNDWATER MANAGEMENT GOAL 

The City’s overall groundwater management goal is to work cooperatively with basin 
stakeholders and the public to maintain a sustainable, reliable, high-quality groundwater supply 
for beneficial use in the City service area and surrounding areas. 

3.2 BASIN MANAGEMENT OBJECTIVES 

BMOs have been developed to support the City’s overall groundwater management goal. BMOs 
have been established to address the following five areas: 

BMO-01 – Protect and maintain groundwater quality within the City service area for the 
benefit of basin groundwater users 

BMO-02 – Maintain groundwater elevations that result in a net benefit to basin 
groundwater users 

BMO-03 – Minimize the risk of future significant impact due to inelastic land subsidence 

BMO-04 – Protect against the risk of impacts to surface water flows and quality caused 
by groundwater pumping 

BMO-05 – Protect against the risk of impacts to groundwater levels and groundwater 
quality caused by changes in surface water flows or surface water quality 

BMO-01 – Protect and maintain groundwater quality within the City service area for the 
benefit of basin groundwater users. Groundwater quality within the City’s service area is 
affected by both the groundwater recharge that occurs from the Santa Ynez River and impacts 
from point and nonpoint contaminant sources. 

The principal source of recharge to the Lompoc Groundwater Basin is recharge from the 
Santa Ynez River stream flow. The river enters the Lompoc Valley at the Narrows, and the 
stream flow produces recharge from that point downstream. However, recharge occurs mostly 
within the reach from the Narrows to the V Street. The Santa Ynez River stream flow contains 
high dissolved solids, and the recharge from stream flow is a significant source of salinity within 
the Lompoc Groundwater Basin. While the stream flow salinity occurs mostly from natural 
processes within the Santa Ynez River watershed, the stream flow salinity at the Narrows is 
affected by the operation of Cachuma Reservoir. That operation is regulated by State Board 
Order 89-18, the Cachuma Project Settlement Agreement, and the NMFS BO. The historical 
effect of the State Board Order and the Settlement Agreement has been to reduce recharge 
salinity and to improve groundwater quality. There is, however, a level of uncertainty regarding 
future Cachuma Reservoir operations resulting from possible revisions to State Board 
Order 89-18 and the BO. Stream flow salinity and the corresponding recharge salinity can be 
impacted by upstream water-use and wastewater-disposal practices within the Santa Ynez River 
watershed area between Bradbury Dam and the Narrows. 
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Groundwater within the City’s service area can also be affected by nonpoint sources of nitrate 
and salinity, and localized point sources of anthropogenic contaminants. Potential nonpoint 
sources include fertilizers and other chemicals used in landscape maintenance, salinity in 
irrigation water, and leakage from sanitary sewers. Point sources include chemical releases from 
underground storage tanks and other sources.  

The City supports three water-quality monitoring programs. Firstly, the City cooperates with 
other local agencies in monitoring Santa Ynez River stream flow and salinity at multiple 
locations, Secondly, the City cooperates with other local agencies in monitoring groundwater 
quality at selected wells within the Lompoc Groundwater Basin, where the USGS collects or 
compiles groundwater salinity data within the Lompoc Plain and Uplands. Thirdly, the City 
collects and analyzes groundwater-quality samples from its active production wells to comply 
with applicable standards in Title 22 of the CWC. The DPH Title 22 program specifies the 
constituents to be tested, the detection limits for these constituents and reporting requirements.  

The City’s objectives with respect to groundwater quality are to: (1) promote operation of 
Cachuma Reservoir that produces the optimal stream flow salinity at the Narrows with respect to 
groundwater recharge from the Santa Ynez River; (2) promote water-use and 
wastewater-disposal practices throughout the Santa Ynez River watershed that protect 
Santa Ynez River stream flow quality at the Narrows; and (3) encourage landscaping practices 
that minimize discharges of nutrients and other chemicals to the underlying groundwater system. 
These objectives are to be achieved by: (1) encouraging best management practices; (2) being an 
active stakeholder regarding water-resources issues throughout the Santa Ynez River watershed; 
(3) maintaining stream flow and groundwater monitoring within the Lompoc Groundwater 
Basin; (4) cooperating with other agencies in maintaining stream flow monitoring throughout the 
Santa Ynez River watershed; (5) periodically analyzing the compiled data for adverse trends; and 
(6) using the compiled data to optimize the City’s groundwater pumping with respect to the 
water-supply salinity. 

The City has relatively little control over groundwater salinity, because groundwater salinity is 
dependent on the Santa Ynez River stream flow salinity at the Narrows. Under the implementation of 
State Board Order 89-18, the Cachuma Project Settlement Agreement, and the current NMFS BO, the 
groundwater system has been stable with respect to salinity, and that condition is expected to continue 
provided there are no significant changes in Cachuma Project operations. Were groundwater salinity to 
start showing a sustained upward trend, the City’s primary actions would be to: (1) conduct appropriate 
evaluations to determine the cause; (2) optimize the geographic distribution of City pumping to 
minimize water-treatment costs; and (3) encourage the optimal utilization of the BNA storage within 
Cachuma Reservoir. Reducing water use most likely would have little impact on groundwater salinity, 
because the groundwater salinity depends on the salinity of recharge from stream flow, not 
groundwater use. 

BMO-02 – Maintain groundwater elevations that result in a net benefit to basin groundwater 
users. Groundwater levels within the Lompoc Groundwater Basin are affected mostly by recharge 
from the Santa Ynez River, and pumping by the City, agricultural producers, and others.  
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A dynamic equilibrium exists between recharge and pumping within the Lompoc Groundwater Basin 
such that long-term groundwater levels are stable. Groundwater levels fluctuate seasonally due to the 
seasonalities of recharge and pumping, and they fluctuate from year to year due to the yearly 
variations in Santa Ynez River stream flow at the Narrows. While long-term groundwater levels are 
static, significant groundwater level declines can occur during drought periods due to reduced 
Santa Ynez River stream flow at the Narrows and correspondingly reduced recharge, but 
groundwater levels historically have recovered after each drought. The stream flow at the Narrows 
includes both tributary runoff downstream from Bradbury Dam and releases from Cachuma 
Reservoir. The reservoir releases are regulated by State Board Order 89-18 and the current NMFS 
BO. The historical effect of the State Board Order has been to produce stable long-term groundwater 
levels and acceptable groundwater levels during droughts. However, the impacts of the change in 
reservoir releases due to changes in either the State Board Order 89-18 or the BO, and its possible 
revision, create uncertainty. 

Groundwater levels within the City limits are affected by municipal groundwater pumping by the City 
and agricultural groundwater pumping within adjacent areas. However, the groundwater pumping by 
the City and agricultural producers is balanced by recharge from Santa Ynez River stream flow. 

The City supports four monitoring programs with respect to water supply. Firstly, the City meters the 
production from each of its water-supply wells. Secondly, the City monitors groundwater levels 
within its wells. Thirdly, the City cooperates with other agencies in collecting groundwater level data 
throughout the Lompoc Groundwater Basin, including a cooperative program with the USGS. 
Fourthly, the City cooperates with other agencies to fund USGS monitoring of Santa Ynez River 
stream flow at several designated monitoring locations. 

The City’s objectives with respect to groundwater supply are to promote: (1) operation of Cachuma 
Reservoir that produces the optimal stream flow at the Narrows for groundwater recharge from the 
Santa Ynez River; and (2) water-use and wastewater-disposal practices throughout the Santa Ynez 
River watershed that protect Santa Ynez River stream flow at the Narrows. These objectives are to be 
achieved by: (1) encouraging best management practices; (2) being an active stakeholder regarding 
water-resources issues throughout the Santa Ynez River watershed; (3) maintaining stream flow and 
groundwater monitoring within the Lompoc Groundwater Basin; (4) cooperating with other agencies in 
maintaining stream flow monitoring throughout the Santa Ynez River watershed; (5) periodically 
analyzing the compiled data for adverse trends; and (6) using the compiled data to optimize the City’s 
groundwater pumping with respect to groundwater levels. 

The City has relatively little control over groundwater levels, because groundwater recharge is 
dependent mostly on the Santa Ynez River stream flow at the Narrows. Under the implementation of 
State Board Order 89-18, the Cachuma Project Settlement Agreement, and the current NMFS BO, the 
groundwater system has been stable with respect to groundwater levels, and that condition is expected 
to continue provided there are no significant changes in Cachuma Project operations. Nevertheless, 
were groundwater levels to start showing a significant downward trend during a drought, the City’s 
primary actions would be to: (1) conduct appropriate evaluations to determine the cause; (2) optimize 
the geographic distribution of City pumping to maintain the operability of wells; (3) encourage the 
optimal utilization of the BNA storage within Cachuma Reservoir; and (4) reduce water use.  
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BMO-03 – Minimize the risk of future significant impact due to inelastic land subsidence. 
Land subsidence resulting from groundwater-level declines has not been observed within the 
Lompoc Groundwater Basin. Furthermore, provided that there are no significant changes in the 
operation of Cachuma Reservoir, the risk of future significant impacts is very small because 
long-term groundwater levels have been static. The threshold for the potential occurrence of land 
subsidence is for groundwater levels to decline below historical lows measured during the 
1987-1992 drought. The City’s objective is to prevent or minimize future impacts that may result 
from land subsidence in and around its service area by being aware of this groundwater level 
threshold for the potential occurrence of subsidence.  

BMO-04 – Protect against the risk of impacts to surface water flows and quality caused by 
groundwater pumping. The Lompoc Groundwater Basin and the Santa Ynez River constitute a 
dynamically connected system. The recharge from the river is affected by groundwater levels 
near the river and the groundwater salinity is affected by the stream flow salinity. An objective 
of the City is to protect the beneficial aspects of those relations. The particulars and approaches 
to achieving that objective are described above under BMO-01 and BMO-02. 

BMO-05 – Protect against the risk of impacts to groundwater levels or groundwater 
quality caused by changes in surface water flows or surface water quality. Groundwater 
levels and quality within the City limits are strongly affected by the quantity and salinity of 
recharge from the Santa Ynez River. A fundamental objective of the City is to protect that 
recharge. The particulars and approaches to achieving that objective are described above under 
BMO-01 and BMO-02. 

These BMOs are linked to management actions that are planned to attain the BMOs and overall 
groundwater management goal (Figure 3-1). Management actions are discussed below. 

3.3 GROUNDWATER MANAGEMENT PLAN COMPONENTS 

The components of this GWMP are organized in six categories: 

· Agency Coordination, Stakeholder Involvement and Public Outreach 

· Monitoring Program 

· Groundwater Sustainability 

· Adaptive Management and Mitigation in Response to Climate Change 

· Groundwater Protection 

· Planning Integration 
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3.3.1 Agency Coordination, Stakeholder Involvement, and Public Outreach 

3.3.1.1 City Participation Relating to Regulatory Affairs for the Santa Ynez River 

The City participates with other Santa Ynez River stakeholders in ongoing regulatory affairs of 
the State Board, USBR and NMFS that affect stream flow, water quality and conjunctive use in 
the Santa Ynez River watershed, including the Lompoc Groundwater Basin. There are four main 
aspects to the City’s participation. 

1. The City has participated in all past proceedings of the State Board affecting Santa Ynez 
River water rights, including the proceedings for Order 94-5, which required State Board 
hearings to “consider all outstanding actions within the Santa Ynez River watershed” 
(Appendix C).  

2. The City was an active participant with the Cachuma Conservation Release Board, 
SYRWCD, and Improvement District No. 1 in developing and executing the 
self-implementing aspects of the Cachuma Project Settlement Agreement that addressed 
the relationship between water quality and quantity at the Narrows, flood control and 
other terms, and public trust resources. 

3. Through a memorandum of understanding and in accordance with the BO and FMP, the 
City and other stakeholders participate on an adaptive management committee addressing 
implementation of the BO and FMP for the Santa Ynez River below Bradbury Dam.  

4. The City coordinates with SYRWCD, USBR and other stakeholders as appropriate (e.g., 
upstream water users such as the City of Solvang and Improvement District No. 1, and 
south coast interests) to monitor regulatory developments with regard to SWRCB Order 
94-5, the Cachuma Project Settlement Agreement, BO and FMP and other issues 
affecting groundwater in the Lompoc Groundwater Basin. 

As discussed in the following section, the City coordinates with other local agencies in the 
Lompoc Groundwater Basin and participates with these local agencies and other stakeholders to 
implement data collection programs that support stakeholder participation in the regional as well 
as local regulatory affairs affecting conjunctive use. 

Action: The City will continue to participate with other Santa Ynez River stakeholders in 
ongoing regulatory affairs of the State Board, USBR and NMFS that affect stream flow, water 
quality and conjunctive use in the Santa Ynez River watershed, including the 
Lompoc Groundwater Basin. 

3.3.1.2 Local Agency Coordination 

The City is a participant in the USGS Lompoc Groundwater Basin Monitoring Program. 
Documentation of the program is provided in Appendix C. The program is administered through 
annual cooperative agreements between SYRWCD and the USGS, and includes the participation 
of the following agencies: 

· SBCWA 
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· City  

· VVCSD 

· MHCSD 

The cooperative agreements include monitoring of groundwater levels in a network of 
76 monitoring wells in the Lompoc Groundwater Basin (Figure 3-2). Groundwater levels 
measured in the wells are submitted to USGS semiannually. The USGS maintains a database of 
the groundwater level measurements and periodically reviews the data collection techniques of 
the cooperating agencies as part of the USGS quality assurance program. USGS also performs 
groundwater quality sampling in selected network wells and maintains the groundwater quality 
results in the USGS database under the cooperative agreements.  

The City maintains a groundwater quality database containing results of annual sampling in a 
network of 21 wells in the Lompoc Groundwater Basin, which are sampled by the City, VVCSD 
and MHCSD (Appendix C). 

The City also participates in cooperative agreements with the USGS and other agencies to 
conduct stream flow monitoring on the Santa Ynez River. The City’s portion of the agreement is 
administered through an annual Joint Funding Agreement between the City and USGS 
(Appendix C). It addresses maintenance and periodic measurements at the H Street and V Street 
gauges, which are located in the City, as well as continuous water quality monitoring for specific 
conductance, water temperature and dissolved oxygen on the Santa Ynez River near Santa Ynez. 
SYRWCD participates in this portion of the overall program. Other agencies fund additional 
monitoring upstream below Bradbury Dam. These agencies include Santa Barbara County, 
CCRB and USBR. 

Action: The City will continue to participate in groundwater and stream flow data collection 
activities with the SYRWCD, USGS, and cooperating agencies, and will coordinate groundwater 
monitoring activities with stakeholders in the Lompoc Groundwater Basin.  

3.3.1.2 Involvement of Other Local Agencies near the Plan Area 

The City is actively collecting and managing groundwater level and quality data in the 
Lompoc Groundwater Basin. The data collection activities are coordinated with local 
stakeholders, SYRWCD, and USGS. 

The City also has working relationships with the State Board, which regulates water rights; 
Central Coast Water Quality Control Board, which regulates agricultural runoff, wastewater 
discharge and other discharges to surface water and groundwater, and the DPH, which regulates 
drinking water quality. 

Action: The City plans to maintain its existing relationships with state and federal regulatory 
agencies. The City will continue to coordinate with other local agencies near the plan area.  
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3.3.1.3 Public Involvement Process 

Groundwater used by the City is obtained from a common groundwater basin that is utilized by local 
agricultural operations and stakeholders. The City also recognizes that groundwater is a limited 
resource and that coordinated management is critical to ensuring a reliable water source across 
the region. The principal reasons for encouraging public involvement are to: 

· Encourage continued support for implementation of the GWMP 

· Ensure that stakeholders and other interested parties understand and have ownership 
in implementing and supporting the GWMP 

· Build on local knowledge and provide review of the GWMP elements 

· Help develop consensus among stakeholders and other interested parties 

· Help promote awareness of water quality and availability issues, and build support for 
pollution prevention and conservation activities in the community 

The City has and will continue to place a high priority on coordinating groundwater management 
efforts with stakeholders and the public through briefings to the City Council at regularly 
scheduled, publicly-noticed meetings. Public outreach and notification efforts for this GWMP 
were initiated in November 2011, when the City published a notice that they were convening a 
hearing to consider adopting a resolution of intent to prepare a GWMP. Milestone events in the 
public involvement process for this GWMP were: 

· November 6 and 13, 2011. The City published a public notice in advance of a public 
hearing on whether or not to adopt a resolution of intent to prepare this GWMP. 

· December 6, 2011. The City Council held a public hearing on whether or not to adopt 
a resolution of intent to prepare this GWMP. The resolution of intent was adopted on 
the same date. 

· May 10 and 17, 2012. The City issued public notices describing how the public and 
stakeholders can participate in the GWMP development process. 

· November 13, 2012. The City presented the provisional draft BMOs to 
stakeholders and interested members of the public at a publicly-noticed meeting 
held in the City Council chambers. 

· June 21 and 28, 2013. The City issued public notices announcing a public meeting 
to provide comments on the draft GWMP. 

· July 3, 2013. The City presented the draft GWMP to stakeholders and interested members 
of the public at a publicly-noticed meeting held in the City Council chamber. 

· August 12 and September 9, 2013. The City presented and discussed the draft 
GWMP at regularly scheduled and noticed meetings of the Utility Commission. 
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 September 17 and 24, 2013. The City published a public notice in advance of a 
public hearing on whether or not to adopt a resolution adopting this GWMP. 

 October 1, 2013. The City Council held a public hearing on whether or not to adopt a 
resolution adopting this GWMP. The resolution was adopted on the same date. 

Appendix A documents public notification and outreach activities. 

Appendix B contains the City resolutions to prepare and adopt the GWMP, and the CEQA 
Categorical Exemption for adoption and implementation of the GWMP. 

It is the City’s policy to encourage public participation when adopting plans such as this GWMP. 
Therefore, the City sought public input while developing this GWMP. The draft GWMP was 
available for public review prior to the scheduled public hearing to consider adoption of the 
GWMP. During the review period, the draft GWMP was available at the City’s offices during 
normal business hours, posted on the City’s web page, made available for distribution to 
interested parties and made available at the Lompoc Public Library. Notices for the public 
hearings were placed in the City newspaper (the Lompoc Record). Appendix A contains the 
public notices and presentation materials. 

Action: The City plans to continue the public involvement process through the use of public 
meetings, workshops, and printed media. 

3.3.2 Monitoring Program 

Senate Bill 6 (SBx7-6) was enacted on November 6, 2009. SBx7-6 revises CWC 10920 et. seq. and 
establishes a new groundwater monitoring program, known as the California Statewide Groundwater 
Elevation Monitoring (CASGEM) program, to more regularly and systematically monitor 
groundwater in all or parts of groundwater basins throughout the state. Local entities were required to 
register with the state for groundwater monitoring by January 1, 2011, and begin monitoring by 
January 1, 2012 to ensure state funding eligibility. SBCWA has volunteered to be the monitoring 
entity for the Santa Ynez River Valley Groundwater Basin (DWR Designation 3-15), including the 
Lompoc Groundwater Basin. The City is a cooperating entity. 

This section describes the five elements of the monitoring program. These include: 

 Groundwater Elevation Monitoring 

 Groundwater Quality Monitoring 

 Groundwater-Surface Water Interaction Monitoring 

 Data Management, Quality Assurance and Quality Control (QA/QC) 

Information obtained through the monitoring program will be used to improve understanding of 
the groundwater basin; update and refine thresholds triggering management actions; and support 
the BMOs and overall goal. The monitoring program will be reviewed and revised as necessary 
during periodic plan updates. 
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3.3.2.1 Groundwater Elevation Monitoring 

Groundwater elevations will be monitored on a periodic basis in wells in and near the City 
service area. The locations of these wells are shown on Figure 3-2. These wells are included in 
the USGS Lompoc Groundwater Basin Monitoring Program coordinated by SYRWCD and 
supported by the City. 

Recommended procedures for groundwater level monitoring are included in Appendix D. 

Action: The City will continue to review periodic groundwater elevation monitoring and 
data management programs at the selected well locations. The City will review the 
groundwater elevation data annually and during the periodic update of the GWMP. 

3.3.2.2 Groundwater Quality Monitoring 

Groundwater within the City’s service area is affected by non-point sources of TDS and 
nutrient compounds, and localized point sources of anthropogenic contaminants. Naturally 
occurring contaminants, resulting from dissolution of minerals comprising the aquifer 
skeleton, may also affect groundwater quality.  

Water quality samples have been periodically collected from selected wells in the USGS 
Lompoc Groundwater Basin Monitoring Program and each of the City’s production wells 
(Figure 3-2). Continued monitoring of these wells will allow the City to evaluate any changes in 
groundwater quality in the GWMP area and around individual municipal wells.  

Recommended procedures for groundwater quality sampling are included in Appendix E. 

Action: The City will continue to review the available water quality data annually and during 
the periodic update of the GWMP. 

3.3.2.3 Groundwater-Surface Water Interaction Monitoring 

Surface water is not used by the City, but recharge from the Santa Ynez River is a primary factor 
controlling groundwater levels and quality in the Lompoc Groundwater Basin. Data collection 
activities under this monitoring program element consist of continued participation in the USGS 
Lompoc Groundwater Basin Monitoring Program and the USGS stream flow monitoring 
cooperative agreement. The City will continue to measure groundwater production volumes. 

Action: The City will continue groundwater level and quality monitoring as described in the 
corresponding monitoring program elements. The City plans to continue to record groundwater 
production. The City will continue to participate in Santa Ynez River stream flow monitoring as 
described in the USGS stream flow monitoring cooperative agreement. The City plans to review 
the data annually and during periodic update of the GWMP. 
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3.3.2.4 Data Management, Quality Assurance and Quality Control 

Groundwater data management for the Lompoc Groundwater Basin is performed by the USGS, 
Santa Barbara County and the City. These entities are also responsible for data management and 
QA/QC. 

The water resource databases contains information including: 

· Well construction · Surface water flow 

· Well location · Surface water quality 

· Groundwater levels · Groundwater quality 

· Groundwater data from 
potentially contaminated 
sites  

 

 

All data entered into the water resources databases identifies the data source. Wells are identified 
by their state well number and unique agency well name.  

Two forms of quality control are used: (1) graphing of water quality and water level data; and (2) 
spot checking of water data. A recommended groundwater QA/QC plan is included in 
Appendix F. 

Action: The City will communicate with the entities responsible for data management, and 
QA/QC to assess whether each entity’s QA/QC standards are being met. The City will make 
recommendations to correct deficiencies that may affect data used by the City, and, if deemed 
necessary, to improve the quality of the data used by the City. 

3.3.3 Groundwater Sustainability 

This section discusses management actions taken and planned to help ensure groundwater 
sustainability in the City service area.  

3.3.3.1 Conjunctive Use  

The City is solely reliant on groundwater for its municipal supply, and the groundwater supply is 
dependent on regional-scale conjunctive use in the Santa Ynez River watershed and the Santa Ynez 
River Valley Groundwater Basin, which includes the Lompoc Groundwater Basin. As described in 
Section 1.4, State Board Order 89-18, the Cachuma Project Settlement Agreement and the current 
NMFS BO define the institutional and regulatory framework for conjunctive use. The Lompoc 
Groundwater Basin is not in overdraft. The historical long-term groundwater levels are not declining, 
and the long-term groundwater quality is not deteriorating. Furthermore, the expected future 
pumping by the City, MHCSD, and VVCSD will not cause overdraft (West Yost, 2012). However, 
the future absence of overdraft is dependent on the continuation of the current pattern of Santa Ynez 
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River stream flow at the Narrows and the corresponding stream flow quality. The stream flow pattern 
and water quality at the Narrows results from the operation of Cachuma Reservoir under constraints 
imposed by State Board Order 89-18, the Cachuma Project Settlement Agreement, and the current 
NMFS BO. A change in those constraints could impair the Lompoc Groundwater Basin water-supply 
reliability and quality. 

Action: The City will continue to participate in the USGS Lompoc Groundwater Basin 
Monitoring Program and the USGS stream flow cooperative agreement and implement the 
monitoring program described in Section 3.3.2 of this GWMP.  

3.3.3.2 Water Recycling 

The City owns the Lompoc Regional Wastewater Reclamation Plant (LRWRP). The LRWRP 
utilizes advanced secondary and tertiary treatment technology. The LRWRP uses recycled water, 
where appropriate, for on-site dust control and irrigation. The City has evaluated expansion of 
the use of recycled water to offset nonpotable water demands currently met with drinking water 
sources (Stetson Engineers, 2011).  

Action: The City will continue to evaluate recycled water supplies that could offset nonpotable 
demands currently met with drinking water sources. 

3.3.3.3 Water Conservation 

The City is committed to maintaining a sustainable, reliable, high-quality groundwater supply in 
the Lompoc Groundwater Basin and has been implementing water conservation measures since 
the 1980s. As documented in its 2010 UWMP, the City is implementing 13 of the 14 demand 
management measures (DMMs) listed in Section 10631 of the CWC (Stetson Engineers, 2011). 
The single DMM that the City is not implementing, Wholesale Agency Programs, is not 
applicable because the City is not a water wholesaler. The City is implementing the 13 applicable 
DMMs through a series of water conservation resolutions and ordinances with adoption dates 
ranging from the 1980s through the present (Stetson Engineers, 2011). 

The City’s conservation resolutions and ordinances have been effective. Per capita consumption 
decreased from a maximum of almost 155 gallons per day per capita (gpcd) in the late 1980s to a 
baseline of 124 gpcd calculated as the maximum 10-year continuous average for the period 1995 
through 2010. The City’s water demand is projected to meet its 2015 Interim Urban Water Use 
Target of 121 gpcd and its 2020 Urban Water Use Target of 117 gpcd, as calculated using 
Method 3 of Section 10608.20(b) of the CWC. These target demands meet the water use 
reduction requirements of Section 10608.22 of the CWC (Stetson Engineers, 2011).  

Action: The City will continue to implement its water conservation resolutions and ordinances 
as documented in the 2010 UWMP (Stetson Engineers, 2011). 
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3.3.4 Adaptive Management and Mitigation in Response to Climate Change 

The City’s commitment to the maintenance of a sustainable water supply will provide opportunities 
for adaptive management and mitigation in response to climate change. Some of the potential 
impacts of climate change on water supply are discussed in Section 2.4. However, specific impacts to 
the City’s water supplies cannot be predicted with certainty, and the available data and information 
on the potential impacts to groundwater are especially limited. However, if climate change impacts 
were to occur, they most likely will be manifested as changes in Santa Ynez River stream flow or 
salinity at the Narrows. The City’s participation in the NOAA SARP funded climate change study, as 
discussed in Section 2.4, will help to reduce these uncertainties and provide a basis for developing 
plans for adaptive management and mitigation in response to climate change. The City will use 
adaptive management and mitigation approaches to address the potential water-supply-related 
impacts of climate change and the uncertainty associated with these impacts. The groundwater 
sustainability measures discussed in the previous section will be important tools in both strategies. 
Potential adaptive management strategies include: 

· Development of groundwater recharge, storage and conjunctive use projects 

· Water transfers 

· Development of regional water projects and partnerships 

· Water conservation 

· Optimization of local storage 

The City has also embarked on a water conservation program, as described in Section 3.3.3.3. 
The City’s water conservation efforts are expected to result in a 20 percent reduction in demands 
by 2020, as mandated by the State in Senate Bill 7. In addition to the water supply benefits of 
this conservation program, energy will be conserved, thereby potentially aiding in the control of 
greenhouse gas emissions. 

Action: The City will continue to participate with MHCSD and VVCSD in the NOAA SARP 
climate change study. The City will consider the results of the study during development of plans 
for adaptive management and mitigation in response to climate change. The City will continue to 
review scientific and policy updates related to climate change as they become available through 
the IPCC, State, CUWA and other climate change authorities. The City will continue to 
implement the components of this GWMP and will continue to include adaptive management 
principals in water supply and infrastructure planning. Finally, the City will support the 
collection of Santa Ynez River stream flow and salinity data at the Narrows and periodically will 
analyze that data for the effects of climate change. 

3.3.5 Groundwater Protection 

This section describes policies and measures planned to help protect groundwater resources 
within the City service area. 
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3.3.5.1 Well Construction and Destruction Policies 

The need for special well construction and destruction policies has not been identified within the City 
service area. Therefore, the construction and destruction standards put forth in CWC Section 13700 
and detailed in DWR Bulletins 74-81 and 74-90 have been adopted as the applicable standards. 
These standards are enforced through the well construction and destruction permitting process 
administrated by the Santa Barbara County Environmental Health Services. 

Action: The City will ensure that any well construction or destruction projects that it undertakes 
will meet the applicable standards. The City will also include information on these standards in its 
education and outreach activities to private well owners within the City service area. When reviewing 
or approving land use plans, the City will endeavor to ensure that project proponents identify and 
properly destroy abandoned wells within the plan area as a condition of development. 

3.3.5.2 Wellhead Protection Policies 

To date, there is no formally adopted wellhead protection policy applicable to the City service 
area, except for the well construction and destruction standards described CWC Section 13700, 
DWR Bulletins 74-81 and 74-90, and the groundwater portion of the California State Drinking 
Water Source Assessment and Protection Program (DWSAP). The City understands that point 
and non-point sources of contamination could jeopardize wells within its service area. The City 
has identified the following actions for minimizing the potential for impacts to the wells. 

Action: The City will endeavor to evaluate the potential for proposed projects in the vicinity of 
its service area to impact existing municipal and private wells and future wells that may be 
constructed by the City. Any additional wells constructed by the City will be designed to minimize 
the risk of wellhead contamination and spread of contaminants caused by pumping. The City will 
continue to coordinate with the Santa Barbara County Planning Department during evaluation of 
new projects in the vicinity of its service area and the Santa Barbara County Environmental Health 
Services for permitting of any wells it may construct. 

3.3.5.3 Protection of Recharge Areas  

To date, there is no formally adopted recharge area protection policy applicable to the City 
service area. The City understands that point and non-point sources of contamination could 
jeopardize recharge areas within its service area. The City has identified the following actions for 
minimizing the potential for impacts to recharge areas. 

Action: Any additional wells constructed by the City will be designed to minimize the risk of 
adverse impacts to recharge areas caused by pumping. Furthermore, the City will site new wells 
and manage all of its wells to optimize groundwater recharge and recharge salinity with respect 
to the Santa Ynez River recharge. The City will continue to coordinate with the Santa Barbara 
County Planning Department during evaluation of new projects that involve recharge, or that could 
affect recharge, in the vicinity of its service area, and Santa Barbara County Environmental Health 
Services for permitting of any wells it may construct. 
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3.3.5.4 Management of Sources of Groundwater Contamination 

The City understands that point and non-point sources of contamination could jeopardize wells 
and recharge areas within its service area. The City has identified the following actions for 
minimizing the potential for impacts to wells and recharge areas. 

Action: The City will continue to coordinate with the Santa Barbara County Environmental 
Health Services, the Central Coast Regional Water Quality Control Board, and the California 
Department of Toxic Substances Control for updates on known and suspected point and 
non-point sources of groundwater contamination. 

3.3.5.5 Control of Saline Water Intrusion 

Saline water intrusion has not been identified as a problem in the vicinity of the City. 

Action: The City will continue to participate in the USGS Lompoc Groundwater Basin 
Monitoring Program and assess the results for signs of saline water intrusion. 

3.3.6 Planning Integration 

The City is coordinating planning activities with other local agencies in the Lompoc 
Groundwater Basin and has endeavored to integrate this GWMP with other relevant planning 
activities. 

3.3.6.1 Existing Integrated Planning Efforts 

3.3.6.1.1 Santa Barbara County IRWMP  

The County of Santa Barbara adopted its Integrated Regional Water Management Plan (IRWMP) 
in 2007 and is working on a 2013 update (County of Santa Barbara, 2007). The IRWMP 
identifies and prioritizes all water related actions for the Santa Barbara County agencies, 
including the City. The planning framework addressed by the IWRMP is organized into seven 
categories, including: 

· County and City General Plans 

· Los Padres National Forest Land Management Plan 

· Vandenberg Air Force Base General Plan 

· Urban Water Management Plans 

· Groundwater Management 

· Water Shortage Contingency Plans 

· Capital Improvement Plans/Master Plans 

This GWMP is integrated with, and supports implementation of the IRWMP. The City adopted 
the IRWMP in 2007, by action of the City Council. 
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The City is a Cooperating Partner and is a participating member of the actions described in the 
IRWMP. 

Action: The City will continue to participate in IRWMP development and implementation 
activities. The City will implement plan policies, programs, and projects identified in the 
IRWMP for which there are funds. If funds are not available, then the City will consider 
pursuing funding for implementation of the plan policies, programs, and projects. 

3.3.6.1.2 Santa Barbara County Groundwater Management  

The 2007 Santa Barbara County IWRMP provides a mechanism for integrated groundwater 
management planning in Santa Barbara County (County of Santa Barbara, 2007). Adopted 
GWMPs in the Santa Ynez River Valley Groundwater Basin include one for the Buellton 
Groundwater Basin. 

SBCWA has volunteered to be the CASGEM monitoring entity for the Santa Ynez River Valley 
Groundwater Basin, including the Lompoc Groundwater Basin. The City will be a cooperating 
entity. Groundwater data collection and management activities are coordinated through the 
USGS Lompoc Groundwater Basin Monitoring Program. 

Action: The City will continue to be a Cooperating Partner in the development and 
implementation of the 2007 Santa Barbara County IRWMP and the 2013 Update. The City will 
continue participating in the USGS Lompoc Groundwater Basin Monitoring Program. 

3.3.6.1.3 DWSAP Program 

California’s DWSAP was initiated by the California DPH in response to the 1996 reauthorization 
of the federal Safe Drinking Water Act; this included an amendment requiring states to develop a 
program to assess sources of drinking water and to encourage those states to establish protection 
programs (DPH, 1999). The drinking water source protection programs entail local, regional, 
state, and federal agencies cooperating to maintain and protect sources of drinking water. The 
groundwater portion of the DWSAP serves as the State’s wellhead protection program 
(Bachman, et. al., 2005). 

Goals of the DWSAP include: 

· Protecting the State’s public water systems 

· Improving drinking water quality 

· Supporting effective water resources management 

· Assisting in the refinement of monitoring requirements for drinking water sources 

· Informing the public and drinking water system owners/operators of contaminants 
and activities that may affect drinking water quality 
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· Encouraging a proactive approach to protecting the State’s drinking water sources and 
enabling protection activities by the public and drinking water system owners/operators 

· Focusing cleanup and pollution prevention efforts on the most serious threats to the 
State’s drinking water sources 

· Complying with federal regulation for establishing wellhead protection and drinking 
water source assessment programs 

· Assisting in meeting all other regulatory requirements 

Action: The City will continue to comply with the drinking water source assessment standards 
and procedures outlined in the DWSAP. The City will strive to comply with the goals established 
for the DWSAP. 

3.3.6.1.4 City of Lompoc Land Use Planning 

The City coordinates with the Santa Barbara County Planning Department to review proposed 
projects that could potentially impact groundwater quality, as described in preceding sections. 

Action: The City will consider the components of this GWMP when reviewing proposed 
projects within the City limits. The City will continue to monitor and provide input to Santa 
Barbara County land use planning policies and project proposals potentially impacting the City. 

3.3.6.1.5 Santa Barbara County Land Use Planning 

The Santa Barbara County Comprehensive Plan Land Use Element was adopted in 1980 and 
amended in February 2011. 

The Land Use Element lays out the general patterns of development throughout the County, 
including the distribution of real estate, open space and agricultural land, mineral resources, 
recreational facilities, schools, and waste facilities. The main goals of the land use policies are 
(Santa Barbara County, 2011): 

Environment: Environmental constraints on development shall be respected. Economic and 
population growth shall proceed at a rate that can be sustained by available resources.  

Urbanization: In order for the County to sustain a healthy economy in the urbanized areas and to 
allow for growth within its resources and within its ability to pay for necessary services, the 
County shall encourage infill, prevent scattered urban development, and encourage a balance 
between housing and jobs.  

Agriculture: In the rural areas, cultivated agriculture shall be preserved and, where conditions 
allow, expansion and intensification should be supported. Lands with both prime and non-prime 
soils shall be reserved for agricultural uses.  

  



Section 3 
Groundwater Management Goal and Plan Components  

 

 

 3-17 City of Lompoc 
November 2013  Groundwater Management Plan 
N:\C\473\00-11-02\WP\051812 np1 R GWMP 

Open Lands: Certain areas may be unsuited for agricultural uses due to poor or unstable soil 
conditions, steep slopes, flooding or lack of adequate water. These open lands have importance 
as grazing, watershed, wildlife habitat, mineral resources, recreation, and scenic qualities. These 
lands are usually so located that they are not necessary or desirable for urban uses. There is no 
basis for the proposition that all land, no matter where situated or whatever the need, must be 
planned for urban purposes if they cannot be put to some other profitable economic use. 

Action: The City will continue to consider the Santa Barbara County land use planning 
policies and goals in the implementation of this GWMP. 

3.3.6.2 Advisory Committee Formation 

The Advisory Committee for this GWMP is comprised of the City Utility Commission. 

Action: The City Council will continue to designate representatives to the Advisory 
Committee during implementation of this GWMP. 
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Notes
1. The names and coordinates of the mapped wells are defined in Joint Funding Agreement (JFA) No. 13WSCA04400 between the Santa Ynez River Water Conservation District and the U.S. Geological Survey (USGS) for the period July 1, 2013 through
September 30, 2013 (Appendix C.5).
2. The City of Lompoc is a local cooperator under annual JFAs, including JFA No. 13WSCA04400.
3. Mapped wells used by local cooperating agencies to monitor groundwater levels are listed in Enclosure 1 of the JFA .
4. Mapped wells used by the USGS to monitor expansive groundwater quality parameters are listed in Enclosure 2 of the JFA.
5. Mapped wells used by the local cooperators to monitor limited groundwater quality parameters are listed in Enclosure 3 of the JFA.
6. Wells included in the monitoring network may change over time, as the result of loss of access, well failure or other issues.
7. Mapped well 7N/35W-35A3 in the southwest Lompoc Plain is included in the USGS groundwater quality monitoring program but is not listed in Enclosure 2 of the JFA 13WSCA04400.
8. There are multiple collocated wells at some mapped locations.
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4.1 FUTURE GROUNDWATER MANAGEMENT PLAN UPDATES 

Periodic GWMP updates may be required as knowledge of the Lompoc Groundwater Basin 
increases and groundwater management strategies evolve. The City will periodically consider 
new groundwater management techniques to be incorporated into the GWMP. Over time, BMOs 
may need to be modified based on changing groundwater conditions, institutional framework, or 
the development of new groundwater management objectives. If changes must be made, the City 
will formalize the changes in an updated GWMP.  

4.2 FINANCING 

The implementation of this GWMP will be funded by the City. Ongoing coordination 
activities will be performed by City staff using City funds. Most baseline data collection 
activities will also be funded by the City. The City plans to provide a proportional share of 
costs for other regional data collection efforts. State or federal funding may be pursued to 
support implementation of this GWMP. 
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Agenda
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City of Lompoc GWMP Meeting Agenda Page 1 of 1 11/8/2012 

Project: City of Lompoc Groundwater Management Plan 

Subject: Preliminary Draft Basin Management Objectives 

Meeting Date/Time: November 13, 2012; 1:00 – 3:00 PM 

Location: City of Lompoc Council Chambers, 100 Civic Center Plaza 
 Lompoc, CA   93436 

PURPOSE: 

The purpose of this meeting is to present and discuss preliminary draft basin management 
objectives (BMOs) for the City of Lompoc’s Groundwater Management Plan, which is under 
development.  
 
The City of Lompoc is preparing a Groundwater Management Plan for the City of Lompoc 
service area pursuant to California Water Code Section 10750 et. seq. The City of Lompoc 
recognizes the importance of maintaining a sustainable, reliable, high-quality groundwater 
supply for the long-term benefit of its citizens.  Preparation and adoption of a Groundwater 
Management Plan will support this goal and help the City meet requirements in the California 
Water Code. 
 
BMOs support the City’s overall groundwater management goal by identifying and prioritizing 
the most important issues in meeting water resources needs. 
 
 
DISCUSSION TOPICS: 
 
1. Introductions 
2. Purpose and overall goal of the groundwater management plan 
3. Plan development process and schedule for completion and adoption of the plan 
4. Hydrologic setting of the groundwater basin 
5. Presentation of preliminary draft BMOs 
6. Discussion of preliminary draft BMOs 





 
Letters to Stakeholders Announcing November 13, 2012 Meeting 

to Discuss Preliminary Draft Basin Management Objectives 
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This section describes the City’s overall groundwater management goal, and Basin Management 
Objectives (BMOs).  

3.1 OVERALL GROUNDWATER MANAGEMENT GOAL 
The City’s overall groundwater management goal is to work cooperatively with basin 
stakeholders and the public to maintain a sustainable, reliable, high-quality groundwater supply 
for beneficial use in the City service area and surrounding areas. 
 
3.2 BASIN MANAGEMENT OBJECTIVES 
BMOs have been developed to support the City’s overall groundwater management goal. BMOs 
have been established to address the following five areas: 

BMO-01 - Protect and maintain groundwater quality within the City service area for the 
benefit of basin groundwater users 

 
BMO-02 - Maintain groundwater elevations that result in a net benefit to basin groundwater 

users 
 
BMO-03 - Minimize the risk of future significant impact due to inelastic land subsidence 
 
BMO-04 - Protect against the risk of impacts to surface water flows and quality caused 

by groundwater pumping 
 
BMO-05 - Protect against the risk of impacts to groundwater levels and groundwater 

quality caused by changes in surface water flows or surface water quality 
 

BMO-01 – Protect and maintain groundwater quality within the City service area for the benefit 
of basin groundwater users. Groundwater quality within the City’s service area is affected by both the 
groundwater recharge that occurs from the Santa Ynez River and impacts from point and nonpoint 
contaminant sources. 

The principal source of recharge to the Lompoc groundwater basin is recharge from the Santa Ynez 
River streamflow. The river enters the Lompoc Valley at the Narrows, and the streamflow produces 
recharge from that point downstream. However, recharge occurs mostly within the reach from the 
Narrows to the V Street. The Santa Ynez River streamflow contains high dissolved solids, and the 
recharge from streamflow is a significant source of salinity within the Lompoc groundwater basin. 
While the streamflow salinity occurs mostly from natural processes within the Santa Ynez River 
watershed, the streamflow salinity at the Narrows is affected by the operation of Cachuma Reservoir. 
That operation is regulated by State Water Resources Control Board Order 89-18, the Cachuma Project 
Settlement Agreement, and the National Marine Fisheries Service Biological Opinion. The historical 
effect of the State Board Order and the Settlement Agreement has been to reduce recharge salinity and 
to improve groundwater quality. However, the impacts of the Biological Opinion and its possible 
revision are uncertain.  Streamflow salinity and the corresponding recharge salinity can be impacted by 
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upstream water-use and wastewater-disposal practices within the Santa Ynez River watershed area 
between Bradbury Dam and the Narrows.  

Groundwater within the City’s service area can also be affected by nonpoint sources of nitrate and 
salinity, and localized point sources of anthropogenic contaminants. Potential nonpoint sources include 
fertilizers and other chemicals used in landscape maintenance, salinity in irrigation water, and leakage 
from sanitary sewers. Point sources include chemical releases from underground storage tanks and 
other sources.  

The City supports three water-quality monitoring programs. Firstly, the City cooperates with other 
local agencies in monitoring Santa Ynez River streamflow salinity at the Narrows, where the USGS 
collects continuous data on electrical conductivity and temperature. Secondly, the City cooperates 
with other local agencies in monitoring groundwater quality at selected wells within the Lompoc 
groundwater basin, where the USGS collects or compiles groundwater salinity data within the 
Lompoc Plain and Uplands. Thirdly, the City collects and analyzes groundwater-quality samples 
from its active production wells to comply with applicable standards in Title 22 of the CWC. The 
Department of Public Health (DPH) Title 22 program specifies the constituents to be tested, the 
detection limits for these constituents and reporting requirements.  

The City’s objectives with respect to groundwater quality are to: (1) promote operation of Cachuma 
Reservoir that produces the optimal streamflow salinity at the Narrows with respect to groundwater 
recharge from the Santa Ynez River, (2) promote water-use and wastewater-disposal practices 
throughout the Santa Ynez River watershed that protects Santa Ynez River streamflow quality at the 
Narrows, and (3) to encourage landscaping practices that minimize discharges of nutrients and other 
chemicals to the underlying groundwater system. These objectives are to be achieved by: (1) 
encouraging best management practices, (2) being an active stakeholder regarding water-resources 
issues throughout the Santa Ynez River watershed, (3) maintaining streamflow and groundwater 
monitoring within the Lompoc groundwater basin, (4) cooperating with other agencies in maintaining 
streamflow monitoring throughout the Santa Ynez River watershed, (5) maintaining a database of 
water-quality information and periodically analyzing the compiled data for adverse trends, and (6) 
using the compiled data to optimize the City’s groundwater pumping with respect to the water-supply 
salinity. 

The City has relative little control over groundwater salinity, because groundwater salinity is 
dependent on the Santa Ynez River streamflow salinity at the Narrows. Under the implementations 
of State Water Resources Control Board Order 89-18, the Cachuma Project Settlement Agreement, and 
the National Marine Fisheries Service Biological Opinion, the groundwater system has been stable with 
respect to salinity, and that condition is expected to continue provided there are no signicant changes in 
Cachuma operations.  Were groundwater salinity to start showing a sustained upward trend, the City’s 
primary actions would be to: (1) conduct appropriate evaluations to determine the cause, (2) optimize 
the geographic distribution of City pumping to minimize water-treatment costs, and (3) encourage the 
optimal utilization of the Below Narrows Account storage within Cachuma Reservoir.  Reducing water 
use during a drought most likely would have little impact on groundwater salinity. 

BMO-02 – Maintain groundwater elevations that result in a net benefit to basin groundwater 
users. Groundwater levels within the Lompoc basin are affected mostly by recharge from the Santa 
Ynez River, and pumping by the City, agricultural producers, and others.  
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A dynamic equilibrium exists between recharge and pumping within the Lompoc groundwater basin 
such that long-term groundwater levels are stable. Groundwater levels fluctuate seasonally due to the 
seasonalities of recharge and pumping, and they fluctuate from year to year due to the year to year 
variations in Santa Ynez River streamflow at the Narrows. While long-term groundwater levels are 
static, significant groundwater level declines can occur during drought periods due to reduced Santa 
Ynez River streamflow at the Narrows and correspondingly reduced recharge, but groundwater 
levels historically have recovered after each drought. The streamflow at the Narrows includes both 
tributary runoff downstream from Bradbury Dam and releases from Cachuma Reservoir. The 
reservoir releases are regulated by State Water Resources Control Board Order 89-18 and the 
National Marine Fisheries Service Biological Opinion. The historical effect of the State Board Order  
has been to produce stable long-term groundwater levels and acceptable groundwater levels during 
droughts. However, the impacts of the Biological Opinion and its possible revision create uncertainty. 

Groundwater levels within the City limits are affected by municipal groundwater pumping by the City 
and agricultural groundwater pumping within adjacent areas. However, the groundwater pumping by 
the City and agricultural producers is balanced by recharge from Santa Ynez River streamflow. 

The City supports four monitoring programs with respect to water supply. Firstly, the City meters the 
production from each of its water-supply wells. Secondly, the City monitors groundwater levels 
within its wells. Thirdly, the City cooperates with other agencies in collecting groundwater level data 
throughout the Lompoc groundwater basin, including a cooperative program with the USGS. 
Fourthly, the City cooperates with other agencies to fund USGS monitoring of Santa Ynez River 
streamflow at the Narrows and two downstream locations. 

The City’s objectives with respect to groundwater supply are to promote: (1) an operation of 
Cachuma Reservoir that produces the optimal streamflow at the Narrows with respect to groundwater 
recharge from the Santa Ynez River, and (2) water-use and wastewater-disposal practices throughout 
the Santa Ynez River watershed that protect Santa Ynez River streamflow at the Narrows. These 
objectives are to be achieved by: (1) encouraging best management practices, (2) being an active 
stakeholder regarding water-resources issues throughout the Santa Ynez River watershed, (3) 
maintaining streamflow and groundwater monitoring within the Lompoc groundwater basin, (4) 
cooperating with other agencies in maintaining streamflow monitoring throughout the Santa Ynez 
River watershed, (5) maintaining a database of streamflow and groundwater-level information and 
periodically analyzing the compiled data for adverse trends, and (6) using the compiled data to optimize 
the City’s groundwater pumping with respect to groundwater levels. 

The City has relative little control over groundwater levels, because groundwater recharge is 
dependent mostly on the Santa Ynez River streamflow at the Narrows. Under the implementations of 
State Water Resources Control Board Order 89-18, the Cachuma Project Settlement Agreement, and 
the National Marine Fisheries Service Biological Opinion, the groundwater system has been stable with 
respect to groundwater levels, and that condition is expected to continue provided there are no signicant 
changes in Cachuma operations. Nevertheless, were groundwater levels to start showing a significant 
downward trend during a drought, the City’s primary actions would be to: (1) conduct appropriate 
evaluations to determine the cause, (2) optimize the geographic distribution of City pumping to 
maintain the operability of wells, (3) encourage the optimal utilization of the Below Narrows Account 
storage within Cachuma Reservoir, and (4) reduce water use.  
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BMO-03 – Minimize the risk of future significant impact due to inelastic land subsidence. 
Land subsidence resulting from groundwater-level declines has not been observed within the 
Lompoc groundwater basin. Furthermore, the risk of future significant impacts is very small 
because long-term groundwater levels have been static, and the expectation is for that condition 
to persist into the future under the continuing operation of Cachuma Reservoir under State Water 
Resources Control Board Order 89-18, the Cachuma Reservoir Settlement Agreement, and the 
National Marine Fisheries Service Biological Opinion. The threshold for the potential occurrence 
of land subsidence is for groundwater levels to decline below historical lows measured during 
the 1987-1992 drought.  The City’s objective is to prevent or minimize future impacts that may 
result from land subsidence in and around its service area by being aware of the threshold for the 
potential occurrence of subsidence.  

BMO-04 – Protect against the risk of impacts to surface water flows and quality caused by 
groundwater pumping. The groundwater system and the Santa Ynez River represent a 
dynamically connected pair. The recharge from the river is affected by groundwater levels near 
the river and the groundwater salinity is affected by the streamflow salinity. An objective of the 
City is to protect the beneficial aspects of those relations. The particulars and approaches to 
achieving that objective are described above under BMO-01 and BMO-02. 

BMO-05 – Protect against the risk of impacts to groundwater levels or groundwater 
quality caused by changes in surface water flows or surface water quality. Groundwater 
levels and quality within the City limits are strongly affected by the quantity and salinity of 
recharge from the Santa Ynez River. A fundamental objective of the City is to protect that 
recharge. The particulars and approaches to achieving that objective are described above under 
BMO-01 and BMO-02. 
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Purpose of the  Groundwater 
Management Plan

The City of Lompoc is preparing a 
Groundwater Management Plan for its 
service area to support its groundwater 
management goal and meet requirements of 
the California Water Code 
Section (§ 10750 et. seq.)



Overall Groundwater
Management Goal

Work cooperatively with basin stakeholders 
and the public to maintain a sustainable, 
reliable supply of high quality groundwater 
for beneficial use in the City of Lompoc 
service area and surrounding areas.



What are Basin Management 
Objectives (BMOs)?

BMOs support the City’s overall groundwater 
management goal by identifying and 
prioritizing the most important issues in 
meeting water resources needs.
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Groundwater Elevation Contours



0

20

40

60

80

100

120

140

160
1960 1970 1980 1990 2000 2010 2020

G
ro

un
dw

at
er

 D
ep

th
 (f

t)
 

Year 

Groundwater Level Hydrograph



0

200

400

600

800

1000

1200

1400

1600

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Av
er

ag
e 

An
nu

al
 T

DS
 (m

g/
L)

 

Year 

Historical Average Dissolved Solids 
Delivered to Lompoc Water Treatment Plant



Outline

Plan Development Process and Schedule 

Purpose and Overall Goal 

Preliminary Draft Basin Management Objectives 

Hydrologic Setting 



Preliminary Draft BMOs



Institutional Framework

BMO categories are specified in the water 
code
State Board Order 89-18
Cachuma Project Settlement Agreement
National Marine Fisheries Service 
Biological Opinion



Preliminary Draft BMO-01

Protect and maintain groundwater quality 
within the City service area for the benefit of 
basin groundwater users. Groundwater 
quality within the City’s service area is 
affected by both the groundwater recharge 
that occurs from the Santa Ynez River and 
impacts from point and nonpoint 
contaminant sources.



Preliminary Draft BMO-02

Maintain groundwater elevations that result 
in a net benefit to basin groundwater users. 
Groundwater levels within the Lompoc basin 
are affected mostly by recharge from the 
Santa Ynez River, and pumping by the City, 
agricultural producers, and others.



Preliminary Draft BMO-03

Minimize the risk of future significant impact 
due to inelastic land subsidence. Land 
subsidence resulting from groundwater-level 
declines has not been observed within the 
Lompoc groundwater basin.



Preliminary Draft BMO-04

Protect against the risk of impacts to surface 
water flows and quality caused by 
groundwater pumping. The groundwater 
system and the Santa Ynez River represent 
a dynamically connected pair. The recharge 
from the river is affected by groundwater 
levels near the river and the groundwater 
salinity is affected by the streamflow salinity. 
An objective of the City is to protect the 
beneficial aspects of those relations.



Preliminary Draft BMO-05

Protect against the risk of impacts to 
groundwater levels or groundwater quality 
caused by changes in surface water flows or 
surface water quality. Groundwater levels 
and quality within the City limits are strongly 
affected by the quantity and salinity of 
recharge from the Santa Ynez River. A 
fundamental objective of the City is to 
protect that recharge.



Questions or Comments?



APPENDIX A.4 

July 3, 2013 Stakeholder Meeting to Discuss 
 the Draft Groundwater Management Plan 









 
Letters to Stakeholders Announcing July 3, 2013 Meeting 

to Discuss Draft Groundwater Management Plan 
 

 































































Stakeholder Meeting  
City of Lompoc  

Discussion of Draft  
Groundwater Management Plan 

July 3, 2013 
City of Lompoc Council Chambers 



Outline 
Purpose, Authority, and Scope 

Plan Development Schedule 

Groundwater Basin Description 

Groundwater Management Goal & Objectives 

Plan Components 

Plan Implementation 

Next Steps 



Purpose of the Plan 
To further the goal of maintaining a 
“sustainable, reliable, high-quality 

groundwater supply” 

To provide mechanisms for 
cooperation with other local 

agencies managing groundwater 

Meet requirements of the California 
Water Code Section (§10750 et. seq.) 



Authority and Scope 

• CWC 10752 (g): Provides 
water service within city 
limits 

• CWC 10753 (a): Overlies 
the Lompoc Groundwater 
Basin (Part of DWR Basin 
3-15) 
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GWMP Schedule 

2011 2012 2013 

NOV 2011 
Public notification of 
intent to prepare plan 

DEC 2011 
Public hearing/ 
Adoption of 
Resolution to 
prepare plan 

MAY 2012 
Public notification of 
Adopted Resolution 
to prepare plan and 
manner in which 
interested parties 
may participate in 
plan development 

JUN - SEP 2012 
Plan development 

OCT 2012 
Public notification of 
workshops to discuss 
preliminary draft BMOs 

NOV 2012 
Public workshop to 
discuss preliminary 
draft BMOs 

DEC 2012 - MAY 2013 
Plan development 

JUN 2013 
Public notification of availability 
of draft plan for review by public 
and stakeholders 

JUL 2013 
Public and stakeholder review 
of draft plan; Public workshop 
to discuss draft plan  

AUG 2013 
Plan revision to 
incorporate public & 
stakeholder comments 

SEP 2013 
Public notification of 
hearing to consider 
adopting plan 

OCT 2013 
Public hearing & 
City Council 
deliberations for 
adopting plan 
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Work cooperatively 
with basin 
stakeholders and the 
public to maintain a 
sustainable, reliable 
supply of high quality 
groundwater for 
beneficial use in the 
City of Lompoc 
service area and 
surrounding areas. 

Overall Groundwater  
Management Goal 



BMOs support the 
City’s overall 
groundwater 
management goal by 
identifying and 
prioritizing the most 
important issues in 
meeting water 
resources needs. 

Basin Management Objectives 

he 
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Institutional Framework 

• BMO categories are specified in the water 
code 

• State Board Order 89-18 
• Cachuma Project Settlement Agreement 
• National Marine Fisheries Service 

Biological Opinion 
 
 



BMO-01 

Protect and maintain 
groundwater quality within the 
City service area for the benefit 
of basin groundwater users. 
Groundwater quality within the 
City’s service area is affected by 
both the groundwater recharge 
that occurs from the Santa Ynez 
River and impacts from point and 
nonpoint contaminant sources. 



BMO-02 

Maintain groundwater elevations 
that result in a net benefit to 
basin groundwater users. 
Groundwater levels within the 
Lompoc basin are affected 
mostly by recharge from the 
Santa Ynez River, and pumping 
by the City, agricultural 
producers, and others. 



BMO-03 

Minimize the risk of future 
significant impact due to inelastic 
land subsidence. Land 
subsidence resulting from 
groundwater-level declines has 
not been observed within the 
Lompoc groundwater basin. 



BMO-04 

Protect against the risk of 
impacts to surface water flows 
and quality caused by 
groundwater pumping. The 
groundwater system and the 
Santa Ynez River represent a 
dynamically connected pair. The 
recharge from the river is 
affected by groundwater levels 
near the river and the 
groundwater salinity is affected 
by the streamflow salinity. An 
objective of the City is to protect 
the beneficial aspects of those 
relations. 



BMO-05 

Protect against the risk of 
impacts to groundwater levels or 
groundwater quality caused by 
changes in surface water flows or 
surface water quality. 
Groundwater levels and quality 
within the City limits are strongly 
affected by the quantity and 
salinity of recharge from the 
Santa Ynez River. A fundamental 
objective of the City is to protect 
that recharge. 



Outline 
Purpose, Authority, and Scope 

Plan Development Schedule 

Groundwater Basin Description 

Groundwater Management Goal & Objectives 

Plan Components 

Plan Implementation 

Next Steps 



Plan Components 

Local Agency 
Coordination, 
Stakeholder 

Involvement, and 
Public Outreach 



Plan Components 

Monitoring Program 



Plan Components 

Groundwater 
Sustainability 



Plan Components 

Groundwater 
Protection 
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Planning Integration 
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Plan Implementation 

• City staff will implement 
plan with oversight by an 
Advisory Committee 
consisting of members of 
the City’s Utility 
Commission 

• USGS/Stakeholder 
Monitoring Programs 

• Occasional Groundwater 
Management Plan Updates 
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Next Steps 

July  
2013 

August  
2013 

September 
2013 

October 
2013 

Public and Stakeholder Review of Draft Plan 

Plan Revision Based on Public and 
Stakeholder Comments 

Public Notification of Public Hearing to 
Consider Adoption of the Plan by City Council 

Public Hearing to Consider Adoption of the 
Plan by City Council 



Questions or Comments? 



APPENDIX A.5 
Notice of October 1, 2013 Hearing to Consider Adoption of the 

Groundwater Management Plan 



















APPENDIX A.6 
Letter of Support from the Santa Ynez River  

Water Conservation District 



DIRECTORS:

DIVISION 1
JONATHAN R. MUNDT
Lompoc

DIVISION 2
STEPHEN E. JORDAN
Lompoc

DIVISION 3
JON C. PICCIUOLO, President
Vandenberg Village - Mission Hills

DIVISION 4
ART HIBBITS
Buellton - Lompoc

DIVISION 5
JEFFREY S. NEWTON
Solvang - Santa Ynez

WATER CONSERVATION DISTRICT
P.O. Box 719 - 3669 Sagunto Street, Suite 108

Santa Ynez, California 93460
Telephone: (805)693-1156

GENERAL MANAGER:

BRUCE A. WALES

SECRETARY:

BRUCE A. WALES

CONSULTANTS:

ERNEST A. CONANT
General Counsel

STETSON ENGINEERS
Engineer

July 31, 2013

Ms. Susan Segovia
Utilities Department
City of Lompoc
100 Civic Center Plaza
Lompoc, CA 93436
S_SEGOVI A@ci. lompoc.ca. us

Re: City of Lompoc - Draft Groundwater Management Plan

Dear Mrs. Segovia:

The Santa Ynez River Water Conservation District has reviewed the City of Lompoc's
Draft Groundwater Management Plan and does support the subject plan. Thank you for the
opportunity to participate in the development of the plan.

Sincerely,

SANTA YNEZ RIVER
iR CONSERVATION DISTRICT

fruce A. Wales
General Manager

BAW/jrf

Copy: Board of Directors, SYRWCD
Larry Bean, City of Lompoc

Technical/Lompoc Valley Water/Ltr. to City of Lompoc re Groundwater Management Plan 7-31-13



APPENDIX B 
City of Lompoc Resolutions and Supporting Information 

 

 



APPENDIX B.1 
Resolution No. 5751 (11): Intent to Prepare a 

Groundwater Management Plan 
 







APPENDIX B.2 
Resolution No. 5874 (13): Resolution to Adopt a 

Groundwater Management Plan 
 







APPENDIX B.3 
CEQA Categorical Exemption to Adopt and 

Implement the Groundwater Management Plan 
 





APPENDIX C 

Groundwater Management Institutional Framework Documents 
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Cachuma Project Settlement Agreement 





















































APPENDIX C.2 

State Board Water Right Order 73-37 
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APPENDIX C.3 

State Board Water Right Order 89-18 
 



























APPENDIX C.4 

State Board Water Right Order 94-5 



STATE OF CALIFORNIA 
STATE WATER RESOURCES CONTROL BOARD 

In the Matter of Permits 11308 and 11310 Issued ) Order: WR 94-5 
pursuant to Applications 11331 and 11332; the ) 

United States Bureau of Reclamation: Permittee ) Source: Santa Ynez River 
1 

I County: Santa Barbara 

ORDER CONTINUING RESERVED JURISDICTION 
AND ISSUING AMENDED PERMITS 

FINDINGS BY THE BOARD: 

1. 

2. 

(0 

3. 

4. 

5. 

6. 

Order paragraph 13 of Decision D-886, adopted February 28, 1958, 
reserved jurisdiction over Permits 11308 and 11310 issued pursuant to 
Applications 11331 and 11332. Jurisdiction was reserved for 15 years or 
for such further time prior to issuance of license as the Board might 
determine upon notice and hearing to be reasonably necessary to 
determine the amounts, timing, and rates of release of water past 
Bradbury Dam (Cachuma Reservoir) required to satisfy downstream rights. 

Following a Board hearing on January 26, 1973, Board Order WR 73-9 
(February 15, 1973) continued the reserved jurisdiction in D-886 over 
Permits 11308 and 11310 from February 28, 1973 until further order by 
the Board, such further order to be made not later than October 1, 1973. 

Board Order WR 73-37 (July 5, 1973) amended Conditions 5, 6, and 7 of 
the permits. Amended Condition 7 of the permits provided for extending 
the initial 15-year trial period for refining Cachuma Reservoir 
operating procedures for an additional 15 years to July 5, 1988. 

Board Order WR 78-10 (July 5, 1978) amended Condition 5.(1.4) of Permits 
11308 and 11310 (as amended by Order WR 73-37), to change the method of 
measurement of water released from Cachuma Reservoir to satisfy 
downstream rights. 

Board Order WR 88-2 (January 21, 1988) extended the date for hearing 
under Permit Condition 7 until July 1, 1989, and continued the Board's 
reserved jurisdiction for further order pursuant to Permit Condition 7 
until December 31, 1989. 

Board Order WR 89-18 (September 21, 1989): 

(a) Under Permit Condition 7, extended the date for hearing until July 
1, 1994 and extended the reserved jurisdiction until 
December 31, 1994; 
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(b) amended condition 6(m) of the permits to extend and modify the 
0 

P 
riparian vegetation monitoring program in and along the margins of 
the Santa Ynez River below Bradbury Dam for at least an additional 
five years; and 

(cl directed staff to promptly prepar$ for and schedule a hearing on 
the California Sportfishing Protection Alliance (CSPA) complaint 
as soon as the Board's calendar allowed. 

7. A consolidated hearing to consider all outstanding actions within the 
Santa Ynez River watershed was commenced in July 1990. This hearing was 
recessed at the end of August 1990 to allow the parties to work together 
to resolve some of the technical concerns outside of the hearing 
process. 

8. On December 20, 1990, Chairman W. Don Maughan wrote to the parties to 
explain that before the Board could act on the pending actions: 

(a) a cumulative environmental impact report must be prepared; 

(b) a determination of the availability of unappropriated water must 
be made; and 

(cl potential mitigation measures for the remnant steelhead fishery 
and for rare and endangered species and related habitats must be 
evaluated. 

I 

9. Sufficient information to complete the work identified in the 0: 
December 20, 1990 letter is not available. I 

10. In 1993, some of the parties entered into two Memoranda of Understanding I 

(MOU) for cooperation in research related to the protection df fish and 
fish habitat for the portion of the Santa Ynez River below Bradbury Dam. 
A report regarding this work has been prepared by the Technical Advisory 
Committee under the MOU's. 

11. In 1994, 6 new Memorandum of Understanding (1994 MOU) was executed which 
acknowledges that three to five years may be needed to complete data 
collection and studies for presentation of information on fish and fish 
habitat for the portion of the Santa Ynez River below Bradbury Dam in 
order to jointly resolve some of the outstanding issues before the 
Board. As of the date of this Order, the parties to the 1994 MOU are 
the California Department of Fish and Game, the United States Fish and 
Wildlife Service, the Bureau of Reclamation, the Cachuma Conservation 
Release Board (the members of which are Carpinteria County Water 
District, the City of Santa Barbara, Goleta Water District, Montecito 
Water District, and Summerland County Water District), Santa Ynez River 
Water Conservation District - Improvement District No. 1, Santa Ynez 
River Water Conservation District, Santa Barbara County Water Agency, 
and the City of Lompoc. 

- 2- 



The 1994 MOU, which will terminate on March 14, 1995, provides for the 
establishment of a Fish Reserve Account, consisting of an amount of 
water equivalent to the amount of water stored in the Cachuma Project 
above elevation 750 feet and any water captured by virtue of any 
modifications made to the flashboards of Bradbury Dam. Water in the 
Fish Reserve Account is to be used for the maintenance of fish below 
Bradbury Dam and to carry out necessary studies provided for in the 
study plan developed, all as provided in the 1994 MOU. In the event the 
Fish Reserve Account is insufficient for purposes of the 1994 MOU, the 
Bureau of Reclamation may make releases, as provided in the 1994 MOU, 
from the minimum pool of the Cachuma Project, up to an amount that shall 
not exceed 2,000 acre feet per year without further consultation with 
the parties to the 1994 MOU (as listed above). 

12. The Bureau of Reclamation, the Cachuma Project Authority (CPA) (the 
members of which are Carpinteria County Water District, the City of 
Santa Barbara, Goleta Water District, Montecito Water District, 
Summerland County Water District, and Santa Ynez River Water 
Conservation District - Improvement District No. 1) (Cachuma Member 
Units), and the Santa Barbara County Water Agency also have begun work. 
on an Environmental Impact Statement/Environmental Impact Report under 
NEPA\CEQA for renewal of Cachuma contracts which includes an analysis of 
the cumulative impacts of the Cachuma Project and measures to offset any 
impacts on downstream rights and public trust resources. However, this 
document is not intended to provide sufficient information to completely 
address all of the tasks identified in the December 20, 1990 letter. 

13. The Bureau of Reclamation has requested that the Board's reserved 
jurisdiction be extended for an additional three years to allow 
additional hydrologic data to be collected. The City of Santa Barbara, 
the Cachuma Conservation Release Board, and the Santa Ynez River Water 
Conservation District - Improvement District #l have concurred with this 
request. The Santa Ynez River Water Cqnservation District has written 
that it will not object.to the extension. The Department of Fish and 
Game has indicated they would be agreeable to an extension as long as 
fishery studies are continued. Legal counsel for the City of Lompoc has 
submitted a letter opposing an extension unless the Bureau of 
Reclamation agrees to delay the contract renewal process for the Cachuma 
Project until the reserved jurisdiction matter has been resolved. The 
CSPA has objected to any postponement and has requested that the Board 
require immediate releases of water from Bradbury Dam to protect public 
trust resources. Legal counsel for the Santa Barbara Urban Creeks 
Council (UCC) has indicated that an extension of the Board's reserved 
jurisdiction to allow collection of additional data on impacts of the 
Cachuma Project on downstream water rights and public trust resources is 
acceptable provided that adequate interim protection for public trust 
resources are instituted. The UCC believes that all existing and 
contemplated studies and measures, including the 1994 MOU are 
inadequate. 

- 3 - 



? i 

14. The Bureau of Reclamation has agreed to include language in any Cachuma 
Project renewal contract that expressly provides that (i) the maximum 
quantity of Project water to be made available to the contractor (the 
Cachuma Member Units) is conditioned on the existing and future terms 
and conditions of the underlying Cachuma Project water rights permits, 
and (ii) additional studies requested by Board Staff relating to the 
impacts of the Cachuma Project will be conducted within the timelines 
provided in Order paragraph 3 hereof if either Bermittee and the Cachuma 
Member Units have agreed to conduct such studies or such studies have 
been ordered by the Board to be conducted. The Bureau of Reclamation 
has stated it's intent to provide a letter to document this agreement by 
December 1, 1994. In addition, Permittee and the Cachuma Member Units 
havp agreed to provide a auantity of water for downstream releases for ._a.- 
fishery purposes'as required in brder paragraph 5 hereof. 

15,. The Cachuma Project Authority and the City of Lompoc have agreed, by a 
contract dated September 30, 1993, and subsequently extended, "to 
negotiate in good faith toward an agreement which addresses and resolves 
the City's water quantity and water quality concerns associated with the 
Cachuma Project's impacts, if any, on the Santa Ynez River, in the 
context of the overall water supply need* of the City and the CPA 
members." Subsequently, the board of directors of CPA elected to 
discharge CPA's obligations under tb:e contract by and through the 
Cachuma Members units. As provided in the contract, technical and 
policy committees have been established, through which the parties 
continue to negotiate. 

,o J 

: 

NOW, THEREFORE, IT IS ORDERED THAT: 

1. The reservation of jurisdiction in Condition 7 of the subject permits, 
as amended by Orders WR 73-9, WR 73-37, WR 88-2 an@ WR 89-18, is 
continued until such time as long-term permit conditions are set to 
protect downstream water right holders. 

2. The hearing required by Condition 7 shall be commenced no later than 
December 1, 2000. The scope of the hearing shall include consideration 
of requirements to carry out Condition 4 of both permits, which 
addresses the continuing authority of the Board, as amended by Order 
WR 89-18. The Board may order said hearing to commence at an earlier 
date: 

(i) upon a request by Permittee on the ground that all studies and 
other work required by paragraph 3 of this Order have been 
completed, 

(ii) upon a Board determination that all studies'and other work 
required by paragraph 3 of this Order have not been undertaken 
promptly, pursued with due diligence or completed in a timely 
fashion, in which event the hearing shall be conducted upon 
whatever evidence then exists and the Board shall not be required 
to grant any additional time extensions to complete studies or 0 
gather data; or 
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(iii) upon a determination by the Board that an earlier hearing is 
required for other reasons. 

3. Not later than February 1, 2000, 
staff: 

(a) 

(b) 

(cl 

(d) 

(e) 

(f) 

the final contract renewal 
No. 12; 

Permittee shall submit to the Board 

EIS/EIR as identified in Finding 

the reports or data compilations resulting from the MOU's, 
including any extensions thereof, as identified in Findings No. 10 
and 11 hereof; 

a report on the riparian vegetation monitoring program in and 
along the margins of the Santa Ynez River below Bradbury Dam 
required by amended condition 6(m) of the subject permits as set 
forth in Finding No. 6(b) hereof; 

information developed and conclusions reached, if any, during the 
negotiations among the Cachuma Member Units and the City of Lompoc 
according to the process described in Finding No. 15 hereof: 

a study report, or compilation of other existing materials, which 
clearly describes the impacts, or lack thereof, of the Cachuma 
Project on downstream diverters as compared to conditions which 
would have existed in the absence of the Cachuma Project; and 

any reports or any other study(s) requested by the Board staff and 
agreed to by the Permittee and the Members Units or ordered by the 
Board. 

Permittee shall submit to the Chief of the Division of Water Rights 
(Division Chief) by March 31, 1995 an approximate schedule of 
development for items (a) through (e) above. Permittee shall also 
submit written reports to the'Division Chief regarding the progress of 
all studies and/or work underway every six (6) months beginning 
July 1, 1995. 

4. Not later than March 1, 2000, the Division Chief shall determine what, 
if any, additional environmental documentation is required for Board 
compliance, as lead agency, with the California Environmental Quality 
Act (CEQA) in connection with the Board's determination if any 
modification of the subject permits shall be necessary and appropriate 
to provide for down stream water rights and public trust resources 
affected by the project. Any such additional environmental 
documentation shall be prepared by the Permittee and a draft shall be 
submitted to the Division Chief not later than July 31, 2000. The 
nature and scope of the draft environmental documentation shall be as 
agreed to by the Division Chief and Permittee or as ordered by the 
Board. Board staff shall hold at least one public meeting by 
March 31, 1995 to assist in determining the proper scope of any 
additional reports or studies as provided in paragraph 2(f) above and . 

any add,itional CEQA documentation as required by this paragraph. 
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J 5. Commencing January 1, 1995 and continuing until further order of the 
Board following the hearing required by paragraph 2 of this Order, in 
order to maintain fish existing below Bradbury Dam and to accommodate 
the studies required by paragraph 3 of,this Order: 

(a) Permittee shall make releases from the Cachuma Project according 
to the terms of the 1994 MOU referenced in Finding No. 11 hereof, 
including any extension or modification thereof. 

(b) If the 1994 MOU is not extended.or modified, Permittee shall 
continue to make releases from the Cachuma Project to maintain 
fish and to accommodate fishery studies in a manner and in 
quantities consistent with those reieases provided for in the 1994 
MOU, or the then most'recent extension or modification thereof. 
Those releases shall be made by Permittee after consultation with 
the Department of Fish and Game, the U.S. Fish and Wildlife 
Service, the Cachuma Members Units, the Santa Ynez River Water 
Conservation District, the City of Lompoc, and the Division Chief. I 

Any modifications of the MOU affecting provisions of this Order 
shall become effective only upon a 30-day review by the Division 
Chief provided the Division Chief does not object to the 
modifications. 

(cl The Board may commence the hearing required by paragraph 2 hereof 
I 

if it receives a justifiable complaint from any interested party 
concerning releases made by Permittee pursuant to subparagraph 
5(b). 

::. 
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(d) Permittee's obligation to continue releases pursuant to 
subparagraph 5(b) shall cease six months after the date when a 
complaint is filed with the Board pursuant to subparagraph 5(c) 
unless (i) the Board, after a hearing on the issue whether 
releases should continue pending the Board's consideration of and 
decision on the complaint, and based on the entire record of that 
hearing, determines that releases in the manner and in quantities 
provided in subparagraph 5(b) should continue, or (ii) the Cachuma 
Member Units have agreed to such continuation. 

CERTIFICATION 

The undersigned, Administrative Assistant to the Board, does hereby certify 
that the foregoing is a full, true, and correct copy of any order duly and 
regularly adopted at a meeting of the State Water Resources Control Board held 
on November 17, 1994. 

AYE: John Caffrey 
James M. Stubchaer 
Marc Del Piero 
,Mary Jane Forster 
John W. Brown 
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APPENDIX D. RECOMMENDED PROCEDURES FOR 
GROUNDWATER LEVEL MONITORING 

Water levels in monitoring wells should be measured to the nearest 0.01-foot on a semiannual 
basis, at minimum, to allow resolution of minimum and maximum groundwater elevations each 
year. The measurements should be made in the spring and the fall of each year, preferably in the 
March-April and September-October time frames, when groundwater levels are their maximum 
and minimum values, respectively. Each measurement event should be conducted in as short a 
time period as possible to minimize the effects of time varying groundwater elevations. If 
possible, monitoring should be conducted in wells specifically designed for monitoring, or 
inactive wells.  If active wells are used, water level measurements should be taken after the well 
pump has been turned off and water levels have recovered for a minimum of 48 hours.   

Water level measurements should be made from a reference point established for each 
monitoring well. All reference point elevations should be surveyed to the nearest 0.01-foot and 
referenced to the North American Vertical Datum of 1988 (NAVD88), or similar datum. All 
horizontal coordinates should be referenced to California State Coordinate System. If the 
reference point is not level with the ground surface, the distance to ground surface should be 
measured to the nearest 0.01-foot and noted. 

Water level measurements logs should be used to record level measurements. At minimum, the 
logs should include: 

 Date and time of measurement 

 Reference point 

 Depth to water 

 If pumping is known to have occurred at, or near, the well in the last 48 hours 
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APPENDIX E. RECOMMENDED PROCEDURES FOR 
GROUNDWATER SAMPLING 

All sampling equipment should be decontaminated prior to sample collection and all field test 
equipment should be calibrated according to the manufacturer’s specifications. Methods for cleaning 
equipment depend on a variety of factors including parameters being tested, purpose of the 
investigation, type and make of equipment, and regulatory guidelines that apply to the project. 

Prior to any disruption of the water column, the depth to water should be measured to the nearest 
0.01 foot using an electronic sounder, the total depth of the well should be measured with a weighted 
sounding tape, and the well bore volume and the required purge volumes should be calculated.  

WELL PURGING PROCEDURES 

The well should be pumped using a Grundfos Redi-Flo2® (or equivalent) submersible sampling 
pump, and the physical parameters (pH, specific conductance and temperature) of the purge 
water should be measured and recorded along with the date and time of measurement. Pumping 
should continue until physical parameters are stable or three to five cased well volumes have 
been purged. Stabilization should be defined as agreement between the last two sets of readings 
within plus or minus 0.1 pH units, plus or minus 1.0º C, and plus or minus 10 percent of full 
scale reading for specific conductivity. If these parameters have not stabilized during the removal 
of three cased well volumes, then a maximum of five well volumes should be removed. The 
purging and sampling should be documented using a well purging and sampling form. 

WATER QUALITY PROCEDURES 

Water quality sampling should be conducted on a semiannual basis. The water quality sampling 
should be conducted concurrent with the spring and fall groundwater level monitoring events to 
evaluate seasonal changes in water quality. At least one field duplicate should be collected per 
sample event. 

The initial groundwater sampling of new monitoring wells should be performed at least 48 hours 
after well development.  

Sample Collection 

The necessary sample containers and preservatives must be obtained and labeled before the 
sampling event. Containers and preservatives are normally provided by the laboratory 
responsible for the analyses. Container labels should include the following information: 

· Date and time 

· Sample ID 

· Parameter being tested  

· Method to be used 
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· Preservative 
· Name of the person collecting the samples 
· Project number 

Groundwater samples should be collected using dedicated disposable polyethylene bailers with 
monofilament cord or a Grundfos Redi-Flo2® (or equivalent) submersible sampling pump with 
dedicated disposable Teflon® tubing. Samples should be transferred directly into the appropriate 
container as specifically prepared by the laboratory for each type of analysis. The samples should 
be placed on ice and transported under chain-of-custody to a California-certified laboratory. 

Additional samples should be collected for quality assurance quality control (QA/QC) of the 
field sampling procedures. The type and frequency of QA/QC sampling should be specified 
within the specific project documentation. QA/QC samples can either be collected in the field or 
conducted within the laboratory. Some examples of QA/QC samples include field blanks, blind 
duplicates, and matrix spikes. 

Laboratory Analyses and Parameters 

Laboratory analyses should be conducted for, at minimum, general minerals, metals, total 
dissolved solids (TDS), nitrate as nitrogen, electrical conductance, and pH. Table E-1 lists 
the analytical method, practical quantitation limit, sample containers, preservatives, and 
holding time for each parameter. 

Field Records 

Accurate field records must be maintained in order to best document groundwater sampling 
activities. These field records include sample container identification labels, copies of the chain-
of-custody, and any information or comments collected in the field. 

Field records should include, at minimum: 

· Date and time 
· Sample location 
· Project name or identification 
· Well condition and any comments regarding disrepair, missing parts, etc. 
· Depth to water, prior to sampling 
· Depth to bottom of the well 
· Well volume 
· Purging method 
· Purged volume 
· Sample collection method 
· Sample description 
· Field meter data 
· Water quality measurements 
· General comments 
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Table E-1. Analytical Methods for Groundwater Monitoring Well Samples 

 
  

Parameter 
 

Analytical Method 

Practical 
Quantitation 

Limit 
 

Sample Container/Preservatives 

 
Holding 
Times 

TDS EPA 160.1 10 mg/l 500 milliliter (ml) polyethylene, cool(a) 7 days 

Nitrate as nitrogen EPA 300.0 0.5 mg/l 500 ml, polyethylene cool(a) 2 days 

Electrical conductance EPA 120.1 10 µmhos/cm 500 ml, polyethylene cool(a) 28 days 

pH EPA 150.1 0.01 SU 500 ml, polyethylene cool(a) 1 day 

Aluminum EPA 6020/200.7 50 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Antimony EPA 6020/200.8 6.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Arsenic  EPA 6020/200.8 2.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Barium  EPA 6020/200.7 100 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Beryllium EPA 6020/200.8 1.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Boron EPA 200.7 100 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Cadmium  EPA 1638/200.8 1.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Chromium EPA 6020/200.7 10 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Copper EPA 6020/200.7 50 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Cyanide EPA 9012A 100 µg/l 500-ml polyethylene, NaOH, pH < 14 14 days 

Iron EPA 6020/200.7 100 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Lead EPA 6020/200.8 5.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Manganese EPA 6020/200.7 10 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Mercury EPA245.2 1.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Nickel EPA 6020/200.8 10 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Selenium EPA 6020/200.8 5.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Silver EPA 6020/200.7 10 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Thallium EPA 6020/200.8 1.0 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Zinc EPA 6020/200.7 50 µg/l 1-liter polyethylene, HNO3, pH < 2 6 months 

Alkalinity (total) as CaCO3 EPA 310.1 1.0 mg/l 1-liter polyethylene 14 days 

Bicarbonate Alkalinity as CaCO3 EPA 310.1 1.0 mg/l 1-liter polyethylene 14 days 

Carbonate Alkalinity as CaCO3 EPA 310.1 1.0 mg/l 1-liter polyethylene 14 days 

Hydroxide Alkalinity as CaCO3 EPA 310.1 1.0 mg/l 1-liter polyethylene 14 days 

Calcium EPA 200.7 1.0 mg/l 1-liter polyethylene 6 months 

Chloride EPA 300 0.25 mg/l 1-liter polyethylene 28 days 

Fluoride EPA 300 0.1 mg/l 1-liter polyethylene 28 days 

Foaming Agents (MBAS) EPA 425.1 0.5 mg/l 1-liter polyethylene 2 days 

Hardness (Total) AS CACO3 EPA 200.7 1.0 mg/l 1-liter polyethylene 6 months 

Magnesium EPA 200.7 1.0 mg/l 1-liter polyethylene 6 months 

Potassium EPA 200.7 1.0 mg/l 1-liter polyethylene 6 months 

Sodium EPA 200.7 1.0 mg/l 1-liter polyethylene 6 months 

Sulfate EPA 300 0.5 mg/l 1-liter polyethylene 28 days 

Color EPA 140.1 NA(b) 1-liter polyethylene 2 days 

Odor Threshold @ 60 C EPA 110.2 NA(b) 1-liter glass 1 day 

Turbidity EPA 180.1 0.5 NTU 1-liter glass 2 days 
(a) A single 500 ml polyethylene bottle will provide sufficient volume for TDS, nitrate, electrical conductance and pH analyses. 
(b) Not Applicable 
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APPENDIX F. RECOMMENDED GROUNDWATER 
QUALITY ASSURANCE/QUALITY CONTROL PLAN 

STANDARD OPERATING PROCEDURES 

Standard operating procedures (SOPs) are necessary to establish a uniform methodology for the 
collection of groundwater samples and information. SOPs reduce the variability in the 
procedures used to collect groundwater samples and measure groundwater elevations. 

STAFF QUALIFICATIONS 

Staff selected to conduct groundwater level monitoring and groundwater quality sampling should 
be trained to follow the conditions set in this appendix. If needed, they should be trained to 
conduct any sampling event that requires different procedures. Staff training should be updated 
with the addition of any new detailed SOPs. 

GROUNDWATER LEVEL MEASUREMENTS 

Groundwater levels should be measured on wells that are either inactive or have been turned off 
for at least 48 hours. Pumping water levels should be measured for wells that have been pumping 
for at least 24 hours. Static water level measures should be conducted on wells that have been 
turned off for at least 2 hours. For static water level measurements, the data and time of both the 
well shutoff and water level measurement should be recorded for each well. 

Any groundwater level measurements that appear questionable due to some outside factor such 
as field conditions or equipment behavior should be recorded. Water level measurements should 
be compared to groundwater level trends for the region. Any measurements that appear to be out 
of reasonable bounds should be recorded. If necessary, the equipment should be recalibrated and 
additional measurements should be taken. 

All water quality measurements should be formatted to enable uploading to the California 
Statewide Groundwater Elevation Monitoring (CASGEM) database, if required. 

GROUNDWATER QUALITY SAMPLING 

Depth to water should be measured prior to all purging and water sampling events. 

Sampling equipment and field meters should be standardized to get comparable data. Field 
equipment should be routinely calibrated to the manufacturer’s specifications. 

Purging 

Applying a standard, consistent procedure for purging is important for obtaining comparable 
data. For a reliable purging event, wells should be pumped five times the volume of the well 
before being checked for parameter stabilization. Some of the main parameters to check for 
stabilization include specific conductance (EC), pH, and temperature. 
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Sample Containers and Shipping 

All sample containers and preservatives must be either provided by the laboratory completing the 
testing or be lab-approved. The containers, preservatives, samplers, and any tubing used during 
the sampling event must be such that they will not adversely react to the constituents of interest. 

Chain-of-custody forms must be used for all groundwater sampling events. Samples should be 
held on ice or correctly preserved from the time they are collected until they reach their 
destination laboratory. All sample deliveries should follow the QA/QC recommendations from 
the analytical laboratory. 

Field Records 

Accurate field records should be maintained to document groundwater sampling events. Field 
record forms should be started prior to sampling.  

Field QA/QC Samples 

To better document the QA/QC of the field sampling procedures, additional samples should be 
collected. Field QA/QC samples provide evidence to support the reproducibility and overall 
quality of the groundwater samples. The laboratory responsible for the analyses will normally 
specify the QA/QC sample. A few examples of field QA/QC samples include field blanks, 
equipment blanks, trip blanks, and blind duplicates. Instructions on the processes required to 
collect the QA/QC samples will be specified by the analytical laboratory. 

QUALITY ASSURANCE/QUALITY CONTROL 

QA/QC protocol should be coordinated with the analytical laboratory. The steps in developing 
the QA/QC protocol include: 

1) Define quality control parameters; 

2) Target analyte list; 

3) List maximum reporting limits and proper limits; 

4) Determine spike recovery limits (based laboratories abilities and project data quality 
objectives); 

5) Determine duplicate frequency and maximum relative percent difference; and, 

6) Specify adequate numbers of blanks. 

After receipt of analytical results from the laboratory, the lab report should be checked to insure 
that the data quality is reasonable. The following should be checked: 

 Completeness and accuracy of data transfer 

 Laboratory case narrative and data qualifiers 

 Holding times 

 Reporting limits 
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 Blanks (should be checked for contamination) 

 Spike recoveries 

 Precision of duplicate samples 

After checking the quality of the laboratory results, the data usability should be summarized. 
This includes the percent complete, rejected data, qualified data, and statement of the data 
usability. Any data that has been qualified as rejected or estimated during the review process 
should be marked as such before being formatted and exported for use. 

DATA COMPILATION AND MANAGEMENT 

All collected groundwater data should be compiled and formatted to be entered into the City’s 
data management system. The data management system should be updated at least once 
annually. 
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