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  1  INTRODUCTION 

1.1 Background 
This Monitoring Program is a joint effort of the Nipomo Mesa Management Area 

(“NMMA”) Technical Group (“Technical Group”).  The Technical Group was formed 
pursuant to a requirement contained in the 2005 Stipulation (“Stipulation”) for the Santa 
Maria Basin Adjudication.  Sections IV D (All Management Areas) and Section VI (C) 
(Nipomo Mesa Management Area) contained in the Stipulation were independently 
adopted by the Court in the Judgment After Trial1 (herein “Judgment”).  The Monitoring 
Program is a key component of the portions of the Judgment that involve the NMMA and 
forms the basis for subsequent analyses of the basin to be included in Annual Reports for 
the NMMA. 

This Monitoring Program includes a discussion of the various parameters to be 
monitored within the NMMA, and a discussion of data analysis methods and water 
shortage triggers.  The Monitoring Program provides a permanent foundation for the type 
of information to be regularly monitored and collected.  However, the Technical Group is 
expected periodically to evaluate and update the Monitoring Program to ensure it 
provides comprehensive information sufficient to assess the integrity of water resources 
within the NMMA.  For example, the Technical Group may change or expand monitoring 
points or types of data to be collected and otherwise periodically amend the Monitoring 
Program.  Material amendments will be submitted for court approval. 

1.2  Judgment 
As a component of the physical solution for the Santa Maria groundwater basin, the 

Judgment requires the development and implementation of comprehensive monitoring 
and reporting in each of three Management Areas in the basin – Northern Cities 
Management Area, Nipomo Mesa Management Area, and Santa Maria Valley 
Management Area (Figure 1).  For each of these Management Areas the Judgment 
specifies: 

“A Monitoring Program shall be established in each of the three Management Areas to 

collect and analyze data regarding water supply and demand conditions.  Data collection and 
monitoring shall be sufficient to determine land and water uses in the Basin, sources of supply to 
meet those uses, groundwater conditions including groundwater levels and quality, the amount 
and dispositions of Developed Water supplies, and the amount and disposition of any sources of 
water supply in the Basin. 

                                                 
1 The Judgment is dated January 25, 2008 and was entered and served on all parties on February 7, 2008.  
This Monitoring Program is to be submitted for court approval on or before August 6, 2008. 
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Figure 1.  Santa Maria groundwater basin location map. 

 
Within one hundred and eighty days after entry of judgment, representatives of the Monitoring 
Parties from each Management Area will present to the Court for its approval their proposed 
Monitoring Program.” 

The Judgment also requires the NMMA and the Santa Maria Valley management area 
technical committees to submit for court approval the criteria that trigger responses to 
"potentially severe and severe shortage conditions" that are specified in the Judgment. 

An additional requirement of the Judgment is an Annual Report: 

“Within one hundred and twenty days after each Year, the Management Area Engineers will file 
an Annual Report with the Court.  The Annual Report will summarize the results of the 
Monitoring Program, changes in groundwater supplies, and any threats to Groundwater supplies.  
The Annual Report shall also include a tabulation of Management Area water use, including 
Imported Water availability and use, Return Flow entitlement and use, other Developed Water 
availability and use, and Groundwater use.  Any Stipulating Party may object to the Monitoring 
Program, the reported results, or the Annual Report by motion.” 
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Each Management Area Monitoring Plan will provide the basis for the preparation of 
the annual reports and the data to support the evaluations for the potentially severe and 
severe water shortage conditions relevant to the NMMA and the Santa Maria Valley 
management area. 

1.3  Technical Group 
The NMMA Technical Group is designated as the Monitoring Party for the NMMA. 

Membership 
The NMMA Technical Group is designated in the Judgment as including 

representatives appointed by Nipomo Community Services District, Southern California 
Water Company (now known as Golden State Water Company), ConocoPhillips, 
Woodlands Mutual Water Company, and an agricultural overlying owner who is also a 
Party to the Stipulation.  The service areas of purveyors in the Technical Group are 
indicated in Figure 2. 

 
Figure 2.  Water purveyors within the NMMA. 
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Role 
The Technical Group is responsible for preparing the Monitoring Program, 

conducting the Monitoring Program, and preparing the Annual Reports.  The Technical 
Group may hire individuals or consulting firms to assist in the preparation of the 
Monitoring Program and Annual Reports (the Judgment describes these individuals or 
consulting firms as the “Management Area Engineer”).  The Technical Group has the 
sole discretion to select, retain, and replace the Management Area Engineer. 

To assist the Technical Group in monitoring and analyzing water conditions in the 
NMMA, Stipulating Parties are required to provide monitoring and other production data 
at no charge, to the extent that such data have been generated and are readily available.  
The Technical Group is required to adopt rules and regulations concerning measuring 
devices that are consistent with the Monitoring Programs of other Management Areas 
when feasible. 

If the Technical Group is unable to agree on any aspect of the Monitoring Program, 
the matter may be taken to the Court for resolution. 

Cost Sharing 
The Technical Group functions are to be funded by contribution levels negotiated by 

Nipomo Community Services District, Golden State Water Company, Rural Water 
Company, ConocoPhillips, and Woodlands Mutual Water Company.  In-lieu 
contributions through engineering services may be provided, subject to agreement by 
those parties.  The budget of the Technical Group shall not exceed $75,000 per year 
without prior approval of the Court. 

1.4  Objectives Of Monitoring Program 
The objectives of the Monitoring Program are to establish appropriate data collection 

criteria and analytical techniques to be used within the NMMA so that groundwater 
conditions, changes in groundwater supplies, threats to groundwater supplies, water use, 
and sources of water can be documented and reported on an annual basis.  In addition, 
data developed through the Monitoring Program will be relied upon to provide the 
criteria for potentially severe and severe water shortage conditions. 

1.5  Reporting Requirements 
The Monitoring Program shall be presented for Court approval consistent with the 

Judgment.  The Annual Report shall be submitted to the Court by April 30 of each year 
(April 29 on leap years). 
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2  MONITORING PARAMETERS 

To satisfy the objectives of the Monitoring Program (section 1.4), data need to be 
collected from a variety of sources.  The data to be collected include: 

• Groundwater elevations measured in wells 

• Water quality measured in wells 

• Precipitation 

• Streamflow 

• Surface water usage  

• Surface water quality 

• Land use to the extent differential uses impact the NMMA water budget 

• Groundwater pumping (measured) 

• Groundwater pumping (estimated) 

• Wastewater discharge and reuse amounts and locations 

2.1 Groundwater Elevations 
The San Luis Obispo County Department of Public Works, the U.S. Geological 

Survey, the California Department of Water Resources, and some groundwater users 
within the NMMA periodically gather groundwater elevation data on a large number of 
wells within the NMMA.  Various members of the NMMA Technical Group already 
maintain these data in digital databases. 

Current monitoring of groundwater elevations is conducted primarily by the County 
of San Luis Obispo, and additionally by Nipomo Community Services District, 
ConocoPhillips, Woodlands, Golden State Water Company, and Rural Water Company.  
The Monitoring Program will include compilation of groundwater elevations for a large 
number (93 initially) of groundwater wells located throughout the NMMA.  Typically, 
groundwater elevations are measured during the fall and spring of each year.  The initial 
list of the wells to be included in the Monitoring Program are shown in the Appendix. 

The extensive current monitoring of groundwater elevations within the NMMA is 
sufficient to provide initial information on groundwater trends.  However, there are four 
additional issues that the Technical Group will consider for further monitoring or analysis 
over the first years of implementation of the Monitoring Program: 
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• Additional existing coastal nested monitoring wells will be considered for 
inclusion in the groundwater elevation monitoring program.  These include the 
13K2-K6 nested site near Oso Flaco Lake (currently not being monitored) and the 
36L1-L2 nested site in the coastal dunes west of Black Lake Canyon (outside the 
NMMA, currently monitored for groundwater elevations by SLO County). 

• The wells used in the Monitoring Program will be investigated as necessary to 
ensure that the aquifer penetrated by the wells is verified. 

• Additional wells may be added as necessary to the Monitoring Program in a 
phased approach to fill in data gaps recognized during preparation of the Annual 
Reports. 

• The Technical Group may recommend that additional dedicated monitoring 
well(s) need to be installed at critical locations where no other information is 
available. 

2.2 Groundwater Quality 
As an element of compliance with their drinking water reporting responsibilities, 

public water purveyors within the NMMA have historically gathered and reported 
groundwater quality data (filed with the California Department of Public Health).  In 
addition, the U.S. Geological Survey, the California Department of Water Resources, and 
SLO County have also gathered some water quality data within the NMMA.  Members of 
the NMMA Technical Group maintain these data in digital databases. 

Of considerable importance is groundwater quality in wells near the ocean, the most 
likely site where any intrusion of seawater would first be detected.  Because there was no 
current monitoring of groundwater quality in any of the coastal nested monitoring wells, 
the Monitoring Program will include the following: 

• Coastal nested monitoring well site 11N/36W-12C (west of the ConocoPhillips 
refinery) is now monitored under agreement with SLO County and provides 
quarterly water quality sampling.  Samples are collected for chloride, sulfate, and 
sodium lab analyses and pH, EC, and temperature are measured in the field. 

 
Regular sampling and analyses of groundwater quality is an important component of 

the Monitoring Program, because of the potential threat of seawater intrusion at the 
coastline and potential water quality changes caused by pumping stress in other portions 
of the NMMA and the basin as a whole.  Water quality does not change as rapidly as 
groundwater elevations, so quality monitoring does not have to be as frequent.  With the 
addition of the coastal nested monitoring data, current water quality monitoring appears 
to be adequate.  However, four aspects of the Monitoring Program will be further 
evaluated to ensure the ongoing adequacy of the Monitoring Program: 
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• The Technical Group will arrange to receive water quality monitoring results 
from purveyors within the NMMA, either directly from the purveyors or annually 
from the Department of Public Health. 

• Coastal nested monitoring well site 12C will be evaluated to determine whether 
current quarterly sampling can be reduced in frequency (or field testing 
substituted for laboratory analysis), thus allowing funding for water quality 
monitoring of additional nested site 13K2-K6 near Oso Flaco Lake (not sampled 
for three decades) and the 36L1-L2 nested site in the coastal dunes west of Black 
Lake Canyon (last sampled 12 years ago). 

• Each well used for monitoring of groundwater elevations will be tested once for 
general minerals (if such testing is not already conducted) as budgeting allows.  
This testing will help further define particular aquifer characteristics. 

• A water quality monitoring contingency plan will be developed in the event that 
there are indications of seawater intrusion in coastal monitoring wells.  This 
contingency plan will consider triggers for increased sampling, both in frequency 
and in added analytes (e.g., iodide, strontium, boron, oxygen/hydrogen isotopes). 

2.3 Precipitation 
There is a wide choice of existing precipitation stations that can be used to estimate 

rainfall within the NMMA.  Two gauges are part of the ALERT Storm Watch System, 
Nipomo East (728) and Nipomo South (730).  Other gauges include Simas (201.1), Black 
Lake (222), Runels Ranch (42.1), Oceano Wastewater Plant (194), Nipomo Mesa 
(152.1), Peny Ranch (175.1), Mehlschau (38), NCSD Shop (223), Nipomo CDF (151.1), 
and CIMIS Nipomo #202 Station.  As part of the analysis for the Annual Reports, data 
from an appropriate subset of these gauges will be used to estimate precipitation each 
year. 

2.4 Streamflow 
Streamflow can be important both as an input and an output of the water balance for 

an area.  Currently, streamflow within the NMMA is partially gauged.  The Los Berros 
Creek gauge (Sensor 757) is located 0.8 miles downstream from Adobe Creek and 3.7 
miles north of Nipomo on Los Berros Road.  This station is located approximately where 
Los Berros Creek conveys water out of the NMMA. 

Nipomo Creek is not currently being monitored and is observed to convey water out of 
the NMMA during some of the year.  The Technical Group will consider whether 
monitoring of Nipomo Creek or any other surface water monitoring is necessary or 
appropriate. 

2.5 Surface Water Quality and Usage 
There has been limited surface water monitoring of the dune lake complex and in 

Black Lake Canyon by the San Luis Obispo Land Conservancy and others.  The 
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Technical Group will evalute whether this monitoring is sufficient and will obtain this 
and any additional related data as necessary and appropriate. 

It is not known whether there are surface water diversions within the NMMA.  The 
Technical Group will investigate this issue and determine whether additional monitoring 
is necessary and appropriate. 

2.6 Land and Water Uses Impacting NMMA Water Balance 
Land uses within the NMMA include agricultural, residential/commercial, and 

undeveloped areas.  Land use surveys can be useful both in developing an overall water 
balance assessment and as an aide to estimate water use when such use is not directly 
measured.  The most common method of conducting a land use survey is to obtain 
current digital aerial photography, classify the land uses, and create GIS mapping of the 
various land use classifications.  In some cases, field checking is also required to confirm 
information obtained from aerial photography. 

Where necessary, water use may be established based on the various types of land use 
within the NMMA.  Information may be obtained from both published data (including 
San Luis Obispo County WPA-6) and any information compiled from existing stations 
installed in and around the NMMA that monitor climate data (CIMIS).  This is described 
in greater detail in Section 2.8. 

2.7 Groundwater Pumping (Measured) 
Individual landowners, public water purveyors, and industry all rely on groundwater 

pumping from the NMMA.  To the extent users measure their volume of use, these data 
will be reported to the Technical Group on an annual basis.  Stipulating Parties to the 
Judgment are required to provide monitoring and other production data at no charge, to 
the extent that such data have been generated and are readily available. 

Pursuant to paragraph 5 of the Judgment, the Technical Group retains the right to 
seek a Court Order requiring non-stipulating parties to monitor their well production, 
maintain records thereof, and make the data available to the Court or the Court’s 
designee. 

2.8 Groundwater Pumping (Estimated) 
Some groundwater users do not measure the volume of their groundwater production, 

and thus, this increment of groundwater pumping will have to be estimated each year.  
There are several methods of estimating groundwater pumping when totalizing meters are 
not installed.  For cooperating pumpers, electrical records for pumping can be used, with 
the most accuracy obtained when the wells are tested regularly for pump efficiency. 

Another method of estimating agricultural pumping is through self-reporting or 
surveys of crop type and irrigated acreage.  For agriculture, water use can then be 
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estimated using calculations that include crop water demand, effective precipitation, 
evapotranspiration, irrigation efficiency, and leaching requirements.  An active California 
Irrigation Management Information System (CIMIS) station is located in the southern 
portion of the Woodlands within the NMMA and provides a useful reference for Nipomo 
Mesa evapotranspiration.  A second active station is located adjacent to the Sisquoc 
River, above Tepusquet Creek. 

For municipal or mixed rural lands, estimates will be based on acreage and 
development type.  In some urban lands, a “unit water use” can be derived from average 
water consumption recorded from comparable or historical conditions. 

To develop a complete picture of groundwater withdrawals for Nipomo Mesa, the 
Technical Group will develop methods for estimating unmetered groundwater pumping 
that will likely include some combination of those discussed above. 

2.9 Wastewater Discharge and Reuse 
Four wastewater treatment facilities discharge treated effluent within the NMMA and 

include the following:  NCSD’s Southland Wastewater Treatment Facility in the eastern 
portion of Nipomo Mesa, NCSD’s wastewater treatment plant at Blacklake Village, 
Cypress Ridge’s wastewater treatment facility, and the Woodland’s wastewater treatment 
facilities.  The Monitoring Program will include an annual compilation of wastewater 
treatment plant discharges, any reuse of the treated water (quantities and locations), and 
available water quality parameters. 

3  DATA ANALYSIS & WATER SHORTAGE TRIGGERS 

The primary purpose of the Monitoring Program is to detect changes in groundwater 
conditions that indicate current and future water supply problems within the NMMA.  
Although the determination of methods of data analysis and subsequent triggers that can 
indicate negative water supply conditions are not elements of the Monitoring Program, 
initial assessment of these issues are the responsibility of the Technical Group.  A short 
discussion of potential methodologies follows. 

3.1 Data Analysis 
The focus of data analysis is to help detect and predict whether any conditions exist 

that could harm the aquifer, either by excessive drawdown or by degrading water quality.  
In evaluating the Monitoring Program data, the Technical Group will establish 
methodologies to use monitoring data to define the “health” of the basin.  Among the 
methodologies that the Technical Group will evaluate in developing potentially severe 
and severe water shortage triggers are: 
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• Coastal monitoring wells – trends in water quality and groundwater elevations.  
Establish criteria to recognize both the potential for seawater intrusion and 
evidence of actual seawater intrusion. 

• Coastal groundwater gradient – the direction and magnitude of groundwater 
flow either towards the ocean or in a landward direction.  Establish criteria to 
recognize conditions that could cause seawater intrusion. 

• NMMA-wide groundwater elevation contouring – establish groundwater flow 
directions, detect areas of increased drawdown, determine how pumping patterns 
are affecting the basin and the effects of any changes in the location of pumping 
that may serve to mitigate negative impacts. 

• Key wells – indicator wells in key areas that track changes in groundwater 
elevations and water quality.  Establish criteria to determine whether monitored 
changes could potentially be harmful to the aquifers. 

• Groundwater in storage – calculation of changes of groundwater in storage and 
consideration of changes of groundwater storage over time can be used to analyze 
trends in the basin hydrologic balance. 

3.2 Water Shortage Triggers 
The Stipulation requires that water level and water quality criteria are to be 

established that will trigger responses to potential water shortages (the potentially severe 
and severe water shortage conditions).  The Technical Group will rely on the Monitoring 
Program data and protocol in establishing the proposed criteria for these triggers.  The 
triggers points will be presented for court approval, as required in the Stipulation, prior to 
or concurrent with the filing of the first Annual Report in 2009.  Annual Reports will 
include an assessment of basin conditions relative to the proposed trigger points. 
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APPENDIX – MONITORING POINTS 

The monitoring points shown on Figure A-1 and in Table A-1 are the 93 initial wells 
that the NMMA Technical Group determined would provide information to evaluate the 
health of the Nipomo Mesa portion of the Santa Maria basin.  Many of the wells 
indicated are currently being monitored (see Table A-1), with the remainder planned to 
be monitored prior to preparation of the first Annual Report. 

As discussed in the main text of this Monitoring Program, wells will be added and/or 
dropped in subsequent years as the basin is evaluated annually.  The addition and/or 
subtraction of monitoring wells will be based on data gaps, areas of special concern that 
require more monitoring, and data redundancy.  Information from some of the wells 
listed in Table A-1 that are monitored by the County of San Luis Obispo may not be 
available because of privacy concerns – this issue will be addressed prior to preparation 
of the first Annual Report. 

 
Figure A-1.  Locations of monitoring points listed in Table A-1. 
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The Santa Maria basin was divided into three management areas as a result of the 
adjudication of the Santa Maria groundwater basin.  The June 30, 2005 Stipulation 
(“Stipulation”), the terms of which are incorporated into the Court's Judgment dated 
January 25, 2008 (“Judgment”), established the boundaries of the Nipomo Mesa 
Management Area (“NMMA”), and provided for a technical group (NMMA Technical 
Group) to oversee management of the NMMA.  As part of the Stipulation, the Technical 
Group was tasked to develop a Monitoring Program that shall include the setting of well 
elevations and groundwater quality criteria that trigger the responses set forth in 
Paragraph VI(D) of the Stipulation. 
 
The NMMA Technical Group prepared a Monitoring Program dated August 5, 2008 that 
was submitted to the Court in accordance with the Judgment.  This Water Shortage 
Conditions and Response Plan is an addendum to the Monitoring Program and completes 
the Monitoring Program requirements as defined in the Stipulation. 
 
This document is divided into three sections: 

I. Water Shortage Conditions Nipomo Mesa Management Area,  
II. Response Plan for Potentially Severe and Severe Water Shortage Conditions, and 

III. Discussion of Criteria for Potentially Severe and Severe Water Shortage 
Conditions. 

 

I.  Water Shortage Conditions 
Nipomo Mesa Management Area 

 
Water shortage conditions are characterized by criteria designed to reflect that 
groundwater levels beneath the NMMA as a whole are at a point at which a response 
would be triggered to avoid further declines in groundwater levels (Potentially Severe), 
and to declare that the lowest historic groundwater levels beneath the NMMA as a whole 
have been reached or that conditions constituting seawater intrusion have been reached 
(Severe). 
 
Groundwater levels beneath the NMMA as a whole impact the cost of pumping, the 
quality of groundwater pumped, and the overall flow of fresh water to the ocean that 
balances potential seawater intrusion.  Lowering of groundwater levels below certain 
thresholds is to be curtailed by importing supplemental water, increasing conservation, 
and decreasing consumptive use of groundwater produced. 
 
The NMMA Technical Group has developed criteria for declaring the existence of 
Potentially Severe and Severe Water Shortage Conditions.  These criteria represent the 
conditions in both coastal and inland wells, and depend upon measurements of 
groundwater elevation and groundwater quality. 
 
While this Response Plan relies on quantitative measurements of groundwater levels, the 
Technical Group acknowledges these measurements are subject to many variables so that 
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any given measurement may only be accurate within a percentage range; no given 
measurement is exact or precise.  For example, water level measurements obtained from 
groundwater production wells may be influenced by a range of factors, including but not 
limited to temperature, the method, protocol, and equipment used to obtain the 
measurement, the condition of the well, the time allowed for water levels in a previously 
producing well to equilibrate, and any nearby wells that remain pumping while the 
measurements are taken.  As well, the historic data used as the basis to set action levels 
for Severe and Potentially Severe Water Shortage Conditions may be influenced by these 
and other factors.  Finally, while there is sufficient historical data to reliably set Severe 
and Potentially Severe Water Shortage Conditions criteria, as more data is gathered 
pursuant to the NMMA Monitoring Plan, the Technical Group expects its understanding 
of NMMA characteristics will become increasingly more sophisticated and accurate.  As 
a result of these considerations, the Technical Group acknowledges and expects that it 
will recommend modifications to the Severe and Potentially Severe Water Shortage 
Conditions criteria as more data are obtained on a consistent basis and as the Technical 
Group's understanding of the NMMA characteristics improves over time. 
 
Seawater intrusion is a condition that could permanently impair the use of the principal 
producing aquifer to meet water demands of the NMMA.  For coastal areas, the criteria 
described here are set either to indicate conditions that, if allowed to persist, may lead to 
seawater intrusion or increasing chloride concentrations, or that actual seawater intrusion 
has occurred. 
 

Monitoring Wells 
 
As with the NMMA Monitoring Plan, primary data for this Water Shortage Conditions 
and Response Plan is derived from a select group of wells located within the NMMA.  
Identification of these wells and the selection criteria are as follows. 
 
Coastal sentinel wells, installed by the Department of Water Resources in the 1960s, are 
monitored to characterize any condition for the advancement of seawater into the 
freshwater aquifer.  Specifically, the groundwater elevation and concentration of 
indicator constituents are evaluated to determine the threat or presence of seawater 
intrusion to the fresh water aquifer.  These coastal monitoring wells are as follows: 
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Coastal Well

Perforation 
Elevation 
(ft msl) Aquifer 

11N/36W-12C1 -261 to -271 Paso Robles 

11N/36W-12C2 -431 to -441 Pismo 

11N/36W-12C3 -701 to -711 Pismo 

    

12N/36W-36L1 -200 to -210 Paso Robles 

12N/36W-36L2 -508 to -518 Pismo 

 
 
For inland areas, criteria for water shortage conditions are based on annual Spring 
groundwater elevation measurements made in key wells located inland from the coast 
(the “Key Wells Index”).  The inland Key Wells are as follows: 
 

Key Wells 
11N/34W-19
11N/35W-5 
11N/35W-8 
11N/35W-9 
11N/35W-13
11N/35W-22
11N/35W-23
12N/35W-33

 

Potentially Severe Water Shortage Conditions 
 
The Stipulation, page 25, defines Potentially Severe Water Conditions as follows: 
 
Caution trigger point (Potentially Severe Water Shortage Conditions)1 
 
  (a)  Characteristics.     The NMMA Technical Group shall develop criteria 
for declaring the existence of Potentially Severe Water Shortage Conditions.  These 
criteria shall be approved by the Court and entered as a modification to this Stipulation 
or the judgment to be entered based upon this Stipulation.  Such criteria shall be 
designed to reflect that water levels beneath the NMMA as a whole are at a point at 

                                                 
 
 
1  The multiple citations to and partial restatements of the Stipulation are intended to provide context to this 
Water Shortage Conditions and Response Plan.  However, neither the restatement of a portion of the 
Stipulation herein, nor the omission of a portion of a quotation from the Stipulation, is intended to override 
or alter the mutual obligations and requirements set forth in the Stipulation. 
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which voluntary conservation measures, augmentation of supply, or other steps may be 
desirable or necessary to avoid further declines in water levels. 
 
Inland Areas:  The NMMA Technical Group set the criteria for a Potentially Severe 
Water Shortage Condition to the elevation of groundwater as determined by the Key 
Wells Index.  If the Spring groundwater elevations indicate that the Key Wells Index is 
less than 15 feet above the Severe Water Shortage criterion (equal to 31.5 ft msl2), the 
Technical Group will notify the Monitoring Parties of the current data, and evaluate the 
probable causes of this low level as described below.  If the Key Wells Index continues to 
be lower than 31.5 ft msl in the following Spring, the Technical Group will report to the 
Court in the Annual Report that Potentially Severe Water Shortage Conditions are present 
and provide its recommendations regarding the appropriate response measures.  During 
the period a Potentially Severe Water Shortage Condition persists, the NMMA Technical 
Group shall include in each Annual Report an assessment of the hydrologic conditions 
and any additional recommended response measures.  A discussion of how the 
groundwater elevations criteria were determined is presented in discussion Section III.   
Potentially Severe Water Shortage Conditions will no longer be considered to exist when: 
1) the Key Well Index is above the Potentially Severe criterion of 31.5 ft msl for two 
successive Spring measurements, or 2) the Key Well Index is 5 ft or higher above the 
Potentially Severe criterion (which calculates to 36.5 ft msl) in any Spring measurement.  
Alternatively, the NMMA Technical Group may determine that the Potentially Severe 
Water Shortage Condition no longer exists when the Key Well Index is above the 
Potentially Severe criterion of 31.5 ft msl and conditions warrant this conclusion. 
 
The Key Well Index criteria for Potentially Severe Water Shortage Conditions may be 
modified in the future by the Technical Group as more data are developed on the 
accuracy of measured data and Key Well construction or condition. 
 
Coastal Areas: The NMMA Technical Group set the coastal criteria for a Potentially 
Severe Water Shortage Condition using both groundwater surface elevation and 
groundwater quality measured in the coastal monitoring wells, as presented in the table 
below.  The groundwater elevation criteria are discussed in Section III.  The groundwater 
quality portion of the coastal criteria is set at 250 mg/L chloride.  There is no water 
quality criterion for the shallow alluvium.  Potentially Severe Water Shortage Conditions 
are determined if either the Spring groundwater elevation drops below the criteria 
elevation, or chloride concentration exceeds the criteria concentration, in any of the 
coastal monitoring wells subject to the Response Plan data analysis and verification 
described below.   
 

                                                 
 
 
2 The decimal point does not imply the accuracy of the historical low calculation. 
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The NMMA Technical Group will report to the Court in the Annual Report that 
Potentially Severe Water Shortage Conditions are present and provide its 
recommendations regarding the appropriate response measures.  During the period a 
Potentially Severe Water Shortage Condition persists, the Technical Group shall include 
in each Annual Report an assessment of the hydrologic conditions and any additional 
recommended response measures. 
 
When Spring groundwater elevations or groundwater quality subsequently improves so 
that the criteria threshold for two successive measurements are no longer exceeded, 
Potentially Severe Water Shortage Conditions will no longer be considered to exist.  
Alternatively, the Technical Group may determine that the Potentially Severe Water 
Shortage Condition no longer exists when the Spring groundwater elevation or 
groundwater quality criteria threshold are no longer exceeded in a single measurement 
and conditions warrant this conclusion. 
 
The coastal threshold criteria for Potentially Severe Water Shortage Conditions may be 
modified in the future by the Technical Group as more data are developed on the 
accuracy and extent of the coastal data, including the potential for inclusion of additional 
coastal monitoring wells into the Monitoring Plan. 
 
 

Criteria for Potentially Severe Water Shortage Conditions, 
Coastal Area 

 

  Perforation     

  Elevation   
Elevation 
Criteria 

Chloride 
Concentration 

Criteria 

Well (ft msl) Aquifer (ft msl) (mg/L) 

11N/36W-12C1 -261 to -271 Paso Robles 5.0 250 

11N/36W-12C2 -431 to -441 Pismo 5.5 250 

11N/36W-12C3 -701 to -711 Pismo 9.0 250 

          

12N/36W-36L1 -200 to -210 Paso Robles 3.5 250 

12N/36W-36L2 -508 to -518 Pismo 9.0 250 

 
 

Severe Water Shortage Conditions 
 
The Stipulation, page 25, defines Potentially Severe Water Conditions as follows: 
 
Mandatory action trigger point (Severe Water Shortage Conditions) 
 
  (a)  Characteristics.      The NMMA Technical Group shall develop the 
criteria for declaring that the lowest historic water levels beneath the NMMA as a whole 
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have been reached or that conditions constituting seawater intrusion have been reached.  
These criteria shall be approved by the Court and entered as a modification to this 
Stipulation or the judgment to be entered based upon this Stipulation. 
 
Inland Areas:  A Severe Water Shortage Condition exists when the Key Wells Index is 
less than 16.5 feet msl, using Spring groundwater elevation measurements.  The 
Mandatory Response Plan will remain in effect until groundwater elevations as indicated 
by the Key Wells Index are 10 ft above the Severe criterion (which calculates to 26.5 feet 
msl).  Alternatively, the NMMA Technical Group may determine that the Severe Water 
Shortage Condition no longer exists when the Key Well Index is above the Severe 
criterion of 16.5 ft msl and conditions warrant this conclusion. 
 
The criteria for Severe Water Shortage Conditions may be modified in the future by the 
Technical Group as more data are developed on the accuracy of measured data and Key 
Well construction or condition. 
 
Coastal Areas:  The NMMA Technical Group set the coastal criteria for Severe Water 
Shortage Condition to the occurrence of the chloride concentration in groundwater 
greater than the drinking water standard in any coastal monitoring well.  Thus, the coastal 
criterion for a Severe Water Shortage Condition is the chloride concentration exceeding 
500 mg/L in any of the coastal monitoring wells.  If the criterion is exceeded, an 
additional sample will be collected and analyzed from that well as soon as practicable to 
verify the result.  The response triggered by the measurement will not be in effect until 
the laboratory analysis has been verified.  If the chloride concentration subsequently 
improves above the criterion threshold for two successive Spring measurements, Severe 
Water Shortage Conditions will no longer be considered to exist.  Alternatively, the 
Technical Group may determine that the Severe Water Shortage Condition no longer 
exists when groundwater quality criteria threshold are no longer exceeded in a single 
measurement and conditions warrant this conclusion. 
 
The coastal threshold criteria for Severe Water Shortage Conditions may be modified in 
the future by the Technical Group as more data are developed on the accuracy and extent 
of the coastal data, including the potential for inclusion of additional coastal monitoring 

wells into the Monitoring Plan.
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II.  Response Plan for Potentially Severe and Severe Water 
Shortage Conditions 

("Response Plan")  
 

Introduction 
 
This Response Plan is triggered by criteria designed to reflect either Potentially Severe 
Water Shortage Conditions or Severe Water Shortage Conditions.  Nothing in this 
Response Plan is intended to, nor shall operate so as to reduce, limit or change the rights, 
duties, and responsibilities of the parties to this Response Plan as those rights, duties, and 
responsibilities are stated in the Stipulation and the Judgment. 

 1.  Potentially Severe Water Shortage Conditions  
 
The responses required by the Stipulation are set forth as follows: 
 
 VI(D)(1b)  Responses [Potentially Severe].     If the NMMA Technical Group 
determines that Potentially Severe Water Shortage Conditions have been reached, the 
Stipulating Parties shall coordinate their efforts to implement voluntary conservation 
measures, adopt programs to increase the supply of Nipomo Supplemental Water3 if 
available, use within the NMMA other sources of Developed Water or New Developed 
Water, or implement other measures to reduce Groundwater use.4 
 
 VI(A)(5). …In the event that Potentially Severe Water Shortage Conditions or 
Severe Water Shortage Conditions are triggered as referenced in Paragraph VI(D) 
before Nipomo Supplemental Water is used in the NMMA, NCSD, [GSWC5], Woodlands 
and RWC agree to develop a well management plan that is acceptable to the NMMA 
Technical Group, and which may include such steps as imposing conservation measures, 
seeking sources of supplemental water to serve new customers, and declaring or 
obtaining approval to declare a moratorium on the granting of further intent to serve or 
will serve letters.6 
 

                                                 
 
 
3 A defined term in the parties' Stipulation. The following terms, when used in this Response 
Plan, are terms whose definitions are found in the Stipulation and that definition is specifically 
incorporated herein and adopted as the meaning of these terms: "Developed Water," 
"Groundwater," "Native Groundwater," "New Developed Water," "Nipomo Supplemental 
Water," "Nipomo Supplemental Water Project," "Stipulating Parties" and "Year." 
4 Ibid at p.25. 
5 Name changed from Southern California Water Company (SCWC) in 2005. 
6 Ibid at p.22. 
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The Response Plan shall be implemented when the Potentially Severe Water Shortage 
Conditions occur within the NMMA.  The Response Plan is a combination of technical 
studies to better determine the nature of the threat, water supply and demand actions to 
mitigate overall conditions in the NMMA, and compliance with the Stipulation and the 
Judgment.  The Response Plan includes, where applicable, the following:  
 
 1.  Coastal Groundwater Elevation and/or Groundwater Quality Conditions: 
 

a. Verify that the measurement is not an anomaly by retesting at the site(s) of 
exceedence as soon as practicable and again in the following month. 

 
b. Characterize the extent of either low groundwater elevation(s) or increased 

chloride concentration(s) near the coast, which might include adding 
and/or installing additional monitoring points. 

  
c. Identify, to the extent practical, factors that contributed to the low 

groundwater elevations in coastal monitoring wells.  
 
d. Investigate whether increased chloride concentration(s) indicate intrusion 

of seawater or other causes through chemistry/geochemistry studies. 
 
 2. Inland Groundwater Elevation Condition: 
 

a. Verify that the measurement is not an anomaly by retesting at the site(s) of 
exceedence as soon as practicable and again in the following month. 

 
b. Characterize the extent of the area where groundwater elevation(s) have 

decreased sufficiently to lower the Key Wells Index. 
 
c. Identify factors that contributed to the low groundwater elevation(s) in 

coastal monitoring wells. 
 
 3.  Implement sections VI(D)1(b) and VI(A)(5) of the Stipulation, as 
reproduced above. 
 
 4.  When either the groundwater quality or groundwater elevation conditions 
are confirmed, the following provisions apply to the Response Plan for Potentially Severe 
Water Shortage Conditions: 
 

a. ConocoPhillips shall have the right to the reasonable and beneficial use of 
Groundwater on the property it owns as of the date of the Stipulation 
located in the NMMA without limitation.7 

                                                 
 
 
7 Ibid at p. 23. 
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b. Overlying Owners that are Stipulating Parties that own land located in the 
NMMA as of the date of the Stipulation shall have the right to the 
reasonable and beneficial use of Groundwater on their property within the 
NMMA without limitation.8 

c. Woodlands shall not be subject to restriction in its reasonable and 
beneficial use of Groundwater, provided it is concurrently using or has 
made arrangements for other NMMA parties to use within the NMMA, the 
Nipomo Supplemental Water allocated to Woodlands.  Otherwise, 
Woodlands shall be subject to reductions equivalent to those imposed on 
NCSD, GSWC, and RWC.9 

 

2.  Severe Water Shortage Conditions 
 
The responses required by the Stipulation are set forth following: 
 
 VI(D)(1b)  Responses [Severe].      As a first response, subparagraphs (i) through 
(iii) shall be imposed concurrently upon order of the Court.  The Court may also order 
the Stipulating Parties to implement all or some portion of the additional responses 
provided in subparagraph (iv) below. 
 
   (i)    For Overlying Owners other than Woodlands Mutual Water 
Company and ConocoPhillips, a reduction in the use of Groundwater to no more than 
110% of the highest pooled amount previously collectively used by those Stipulating 
Parties in a Year, prorated for any partial Year in which implementation shall occur, 
unless one or more of those Stipulating Parties agrees to forego production for 
consideration received.  Such forbearance shall cause an equivalent reduction in the 
pooled allowance.  The base Year from which the calculation of any reduction is to be 
made may include any prior single Year up to the Year in which the Nipomo 
Supplemental Water is transmitted.  The method of reducing pooled production to 110% 
is to be prescribed by the NMMA Technical Group and approved by the Court.  The 
quantification of the pooled amount pursuant to this subsection shall be determined at the 
time the mandatory action trigger point (Severe Water Shortage Conditions) described in 
Paragraph VI(D)(2) is reached.  The NMMA Technical Group shall determine a 
technically responsible and consistent method to determine the pooled amount and any 
individual's contribution to the pooled amount.  If the NMMA Technical Group cannot 
agree upon a technically responsible and consistent method to determine the pooled 
amount, the matter may be determined by the Court pursuant to a noticed motion. 
 

                                                 
 
 
8 Ibid. 
9 Ibid at p. 23. 
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   (ii)    ConocoPhillips shall reduce its Yearly Groundwater use to 
no more than 110% of the highest amount it previously used in a single Year, unless it 
agrees in writing to use less Groundwater for consideration received.  The base Year 
from which the calculation of any reduction is to be made may include any prior single 
Year up to the Year in which the Nipomo Supplemental Water is transmitted.  
ConocoPhillips shall have discretion in determining how reduction of its Groundwater 
use is achieved. 
 
   (iii)    NCSD, RWC, SCWC, and Woodlands (if applicable as 
provided in Paragraph VI(B)(3) above) shall implement those mandatory conservation 
measures prescribed by the NMMA Technical Group and approved by the Court. 
 
   (iv)    If the Court finds that Management Area conditions have 
deteriorated since it first found Severe Water Shortage Conditions, the Court may impose 
further mandatory limitations on Groundwater use by NCSD, SCWC, RWC and the 
Woodlands.  Mandatory measures designed to reduce water consumption, such as water 
reductions, water restrictions, and rate increases for the purveyors, shall be considered. 
 
   (v)     During Severe Water Shortage Conditions, the Stipulating 
Parties may make agreements for temporary transfer of rights to pump Native 
Groundwater, voluntary fallowing, or the implementation of extraordinary conservation 
measures.  Transfer of Native Groundwater must benefit the Management Area and be 
approved by the Court.10 

The following Response Plan for Severe Water Shortage Conditions is premised 
on the assumption that the Nipomo Supplemental Water Project within the NMMA 
is fully implemented and yet Severe Water Shortage Conditions exist.  
 
If either the coastal or inland criteria occur for Severe Water Shortage Conditions within 
the NMMA, a Response Plan shall be implemented. The Response Plan is a combination 
of technical studies to better determine the nature of the threat, water supply and demand 
actions to mitigate overall conditions in the NMMA that triggered a Response Plan, and 
compliance with the terms of the Stipulation and the Judgment. It includes, where 
applicable, the following NMMA Technical Group actions:  
 
 1.  Groundwater Quality Condition: 
 

a. Verify data. 
 

                                                 
 
 
10 Ibid at pp. 25-27. 
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b. Investigate whether increased chloride concentration(s) indicate intrusion 
of seawater or result from other causes through chemistry/geochemistry 
studies. 

 
c. Characterize the extent of the increase in chloride concentration(s), which 

may include adding additional monitoring points and/or installing new 
monitoring points. 

  
d. Given information from sections (a) and (b) above, identify the factors that 

may have caused the groundwater quality degradation.  
 

 
 2. Groundwater Elevation Condition: 
 

a. Verify that the measurement is not an anomaly by retesting at the site(s) of 
exceedence as soon as practicable and again in the following month. 

 
b. Characterize the extent of the area where groundwater elevation(s) have 

decreased sufficiently to lower the Key Wells Index. 
 
c. Identify the factors that contributed to the low groundwater elevation(s) in 

key wells. 
 

 3. As a first response, the NMMA Technical Group shall request the Court to 
order concurrently sections VI(D)(1b)(i) through (iii) of the Stipulation, as 
reproduced above. 

 
 4.  Prepare a semi-annual report on the trend in chloride concentration for the 
Court.  If chloride concentration(s) continue to increase at the coastline, request the Court 
to implement section VI(D)(1b)(iv) of the Stipulation, as reproduced above. 
 
 5.  During Severe Water Shortage Conditions, the Stipulating Parties may 
make agreements for temporary transfer of groundwater pumping rights in accordance 
with section VI(D)(1b)(v) of the Stipulation, as reproduced above. 
 

III.  Discussion of Criteria for Potentially Severe and 
Severe Water Shortage Conditions  

 

1.  Water Shortage Conditions as a Whole 
 
The Stipulation established that the Severe Water Shortage Conditions is characterized by 
the lowest historic groundwater levels beneath the NMMA as a whole.  The NMMA 
Technical Group selected the data from eight inland key wells to represent the whole of 
the NMMA.  These wells are listed in the following tabulation and are shown on the 
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figure entitled “NMMA Key Wells”.  The average Spring groundwater elevation of these 
key wells is used to calculate the Key Wells Index (“Index”).  
 

Key Wells For Inland Criterion
11N/34W-19 
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The Index was calculated annually using Spring groundwater elevation measurements 
from 1975 to 2008.  The Key Wells were selected to represent various portions of the 
groundwater basin within the NMMA.  The following charts display the hydrographs for 
each Key Well and surrounding wells.  The open circles represent the actual Spring value 
for that year or a correlation of that value for each year that was used to compute the 
Index. 
 
When there was no Spring groundwater elevation measurement for a particular year, the 
value was determined by either 1) interpolating between Spring measurements in 
adjacent years or 2) computing the Spring elevation by taking the Fall measurements in 
adjacent years and increasing the value by the typical increase in groundwater elevations 
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between Spring and Fall measurements in that well.  If there is a significant data gap in 
the record for a particular well (e.g., 22 well below), a nearby well was used to fill the 
gap. 
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In selecting the eight key wells, the following criteria were applied so that the wells 
generally represent the NMMA as a whole: 
 

(1) The wells are geographically distributed.  
 

(2)  No single well overly influences the Index. 

Copy of document found at  www.NoNewWipTax.com



Final 4/13/09 
 
 

 18 NMMA Water Shortage 
  Conditions & Response Plan 
 
 

 
The first criterion was met in the selection of the wells.  To meet the second criterion, 
groundwater elevations from each well were normalized so that any well where 
elevations were on the average higher or lower than the other wells did not overly 
influence the overall Index.  This normalization was accomplished by dividing each 
Spring groundwater elevation measurement by the sum of all the Spring groundwater 
elevation data for that well. 
 
The Index was defined for each year as the average of the normalized Spring 
groundwater data from each well.  The lowest value of the Index could be considered the 
“historical low” within the NMMA.  The sensitivity of that “historical low” was tested by 
examining the effect of eliminating a well from the Key Wells Index.  Eight separate 
calculations of the Index from 1975 to 2008 were made by excluding the data from one of 
the eight wells, and computing the average value for each year from the remaining wells’ 
normalized Spring groundwater data. 
 
The criterion for a Potentially Severe Water Shortage Conditions should provide for 
enough time before the Severe criterion occurs to allow pumpers time to implement 
voluntary measures to mitigate a falling Key Wells Index.  Based on the assumption that 
two years is adequate for this early warning, then the historical Index can be used to 
determine the potential rate of fall of the Index.  The maximum drop in the historical 
Index over a two-year period was about 15 feet, during the last two years of the 1986-
1991 drought.  Thus, the criterion for Potentially Severe Water Shortage Conditions is set 
at 15 feet above the Severe Water Shortage Condition criterion, which calculates to 31.5 
ft msl.  The Key Wells Index for all eight wells, which will be computed each year in the 
future, will be compared to the Potentially Severe and Severe criteria discussed above.  
The Index through 2008 is shown below. 
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Key Wells Index for the period 1975 to 2008.  Upper dashed line is criterion for Potentially 
Severe Water Shortage Conditions and lower dashed line is criterion for Severe Conditions. 

 
The Index generally tracks wet and dry climatic cycles, indicating the importance of 
natural recharge in the NMMA.  Significant deviations from this climatic tracking could 
occur if supplemental water deliveries reduced pumping, if overlying land use changed 
the return flows to the aquifer, or if there was a large change in groundwater extractions 
in addition to those resulting from the introduction of the Supplemental Water.   
 
A. Seawater Intrusion Criteria for Potentially Severe Water Shortage Conditions 
 
The criteria for potentially severe conditions in coastal areas are either gradient 
conditions that could pull seawater into the principal aquifer, or threshold chloride 
concentrations detected in coastal monitoring wells.  Whereas chloride is the principal 
indicator for the groundwater quality portion of this criteria, other groundwater quality 
constituents may be considered for future refinement of this criteria. 
 
To avoid seawater contamination, groundwater elevations in the coastal monitoring wells 
must be sufficiently high to balance higher-density seawater (about 2.5 of extra head is 
required for every 100 ft of ocean depth of an offshore outcrop of the aquifer).  Thus, if 
an aquifer is penetrated at 100 ft below sea level in a coastal well, it is assumed that 
groundwater elevations in that aquifer must be at least 2.5 ft above sea level to counteract 
the higher density of seawater.  Although offshore outcrop areas are not currently 
defined, it is assumed that some hydraulic connection between the onshore aquifers and 
seawater at the sea floor is possible or even probable. 
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Historical groundwater elevation data from these coastal wells indicate that groundwater 
elevations have not always been higher than the theoretical elevations of fresh water to 
balance sea water, described in the preceding paragraph.  It is not known to what extent 
(if any) that seawater has advanced toward the land during the periodic depression of 
groundwater elevation, nor has any groundwater quality data supported the indication that 
seawater has contaminated the fresh water aquifer at the coastal monitoring well 
locations.  Thus, coastal groundwater elevation criteria must take into account the 
periodic depression of groundwater elevations.  To accommodate these fluctuations and 
until further understanding is developed, the coastal criteria are presented in the table 
below, based on the lower of 1) historical low groundwater elevations in the coastal 
monitoring wells or 2) a calculation of 2.5 ft of elevation for every 100 ft of aquifer depth 
in the well.  If the historical low elevation is used, the value is reduced by one foot and 
rounded to the nearest half-foot.  Similarly, if a calculated value is the lower option, it is 
rounded to the nearest half-foot.  The results of these criteria are indicated in the 
following table. 

 
 

Criteria for Potentially Severe Water Shortage Conditions 
          

  Perforations   Historic 2.5' per  Highest  

  Elevation   Low 100' Depth 
Elevation 
Criteria Chloride 

Chloride 
Concentration 

Criteria 

Well (ft msl) Aquifer (ft msl) (ft msl) (ft msl) (mg/L) (mg/L) 

11N/36W-12C1 -261 to -271 Paso Robles 5.8 6.5 5.0 81 250 

11N/36W-12C2 -431 to -441 Pismo 6.3 10.8 5.5 55 250 

11N/36W-12C3 -701 to -711 Pismo 10.1 17.5 9.0 98 250 

                

12N/36W-36L1 -200 to -210 Paso Robles 4.3 5.7 3.5 38 250 

12N/36W-36L2 -508 to -518 Pismo 10.1 13.4 9.0 127 250 

 
The groundwater quality portion of the criteria is set at 250 mg/L chloride.  There is no 
groundwater quality criterion for the shallow alluvium.  Although there is no assumption 
that seawater intrusion has occurred at this concentration, the cause of the rise in chloride 
concentration must be investigated and appropriate mitigation measures taken.  Thus, 
Potentially Severe Water Shortage Conditions are established if either the groundwater 
elevation or groundwater quality criteria are met. 
 
B.  Seawater Intrusion Criteria for Severe Water Shortage Conditions 
 
One criterion for Severe Water Shortage Conditions is the occurrence of conditions that 
result in chloride concentration(s) in groundwater greater than the drinking water 
standard in any of the coastal monitoring wells. 
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A principal threat for such occurrence is from seawater intrusion.  The first evidence of 
seawater intrusion can occur very quickly or may involve a slower and more subtle 
change.  Because the rate of change for chloride concentrations during seawater intrusion 
is difficult to predict for the NMMA, the criterion is set to the Maximum Contaminant 
Level for chloride in drinking water. 
 
The Nipomo Mesa Technical Group set the coastal criterion for Severe Water Shortage 
Conditions at a chloride concentration at or above 500 mg/L in any of the coastal 
monitoring wells.  If the criterion is exceeded, an additional sample will be collected and 
analyzed from that well as soon as practically possible to verify the result.  The Severe 
Water Shortage Condition will not be in effect until the laboratory analysis has been 
verified. 
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NMMA PURVEYOR 

NMMA WELL MANAGEMENT PLAN1 

Adopted January 21, 2010 
 

Stage 1: Potentially Severe Water Shortage Conditions 
 

• Potentially Severe Water Shortage Conditions Triggered2; 

• Voluntary measures urged by Water Purveyors (NCSD, GSWC, Woodlands, and RWC).   See list of  
“Recommended Water Use Restrictions;”  

• Voluntary evaluation of sources of new supplemental water; 

• Voluntary purveyor conservation goal of 15% (Baseline to be suggested by the NMMA TG); 

• Voluntary/Recommended public information program; 

• Voluntary evaluation and implementation of shifting pumping to reduce GW depressions and/or 
protect the seaward gradient.  This includes the analysis and establishment of a potential 
network of purveyor system interties to facilitate the exchange of water; 

                                                            
1 This Well Management Plan is required by the terms of the Stipulation (page 22). The Well Management Plan 
provides for steps to be taken by the NCSD, GSWC, Woodlands and RWC under a factual scenario where Nipomo 
Supplemental Water (a defined term in the Stipulation) has not been “used” in the NMMA (page 22). The Well 
Management Plan, therefore, has no applicability to either ConocoPhillips or Overlying Owners as defined in the 
Stipulation (page 22). 

2 Water shortage conditions are characterized by criteria designed to reflect that groundwater levels beneath the 
NMMA as a whole are at a point at which a response would be triggered to avoid further declines in the 
groundwater levels (potentially severe), and to declare that the lowest historic groundwater levels beneath the 
NMMA as a whole have been reached or that conditions constituting seawater intrusion have been reached 
(severe). See current version of Water Shortage Conditions and Response Plan – appendix to Annual Report. 
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Adopted January 20, 2010 

 

Stage 2: Severe Water Shortage Conditions 

• Severe Water Shortage Conditions Triggered and Nipomo Supplemental Water has been used in 
the NMMA (see footnote 1)3; 

• Overlying landowners other than Woodlands and ConocoPhillips shall reduce groundwater use 
to no more than 110% of the highest pooled base year prior to the transmittal of Nipomo 
supplemental water.  The NMMA TG will determine a technically responsible and consistent 
method to determine the pooled amount and an individual’s contribution (To be determined 
when trigger occurs).  The method of reducing pooled production to 110% is to be prescribed by 
the TG and approved by the court. Landowners may consider using less water for consideration 
received; 

• ConocoPhillips shall reduce its yearly groundwater use to no more than 110% of the highest 
amount it used in a single year prior to the transmittal of Nipomo supplemental water.  
ConocoPhillips may consider using less water for consideration received and has discretion to 
determine how its groundwater reduction is achieved; 

• Water Purveyors (NCSD, GSWC, Woodlands, and RWC) shall implement mandatory conservation 
measures.  Where possible, institute mandatory restrictions with penalties; 

• The mandatory conservation goals will be determined by the NMMA TG when the Severe water 
shortage trigger is reached. Annually, should conditions worsen; the NMMA TG will re‐evaluate 
the mandatory conservation goal; 

• Measures may include water reductions, additional water restrictions, and rate increases.  
GSWC and RWC shall aggressively file and implement4 a schedule 14.1 mandatory rationing plan 
with the CPUC consistent with the mandatory goals; 

•  Penalties, rates, and methods of allocation under the rationing program shall be at the 
discretion of each entity and its regulating body; 

                                                            
3 [see comment at footnote #1] Water shortage conditions are characterized by criteria designed to reflect that 
groundwater levels beneath the NMMA as a whole are at a point at which a response would be triggered to avoid 
further declines in the groundwater levels (potentially severe), and to declare that the lowest historic groundwater 
levels beneath the NMMA as a whole have been reached or that conditions constituting seawater intrusion have 
been reached (severe). See current version of Water Shortage Conditions and Response Plan (appendix to Annual 
Report). 

4 CPUC has the authority to set rates and allow mandatory conservation actions.  As CPUC regulated entities, GSWC 
and RWC cannot implement such programs without CPUC approval. 
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NMMA Purveyor Well Management Plan    Page 3 

Adopted January 20, 2010 

 

• Aggressive voluntary public information program which includes discussions with high use water 
users such as school districts, parks, and golf courses to seek voluntary reductions in potable 
water irrigation; 
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Adopted January 20, 2010 

 

List of Recommended Water Use Restrictions 
 

The following provisions are examples of what may be considered prohibited, nonessential, 
and/or unauthorized water use: 

1) Prohibit nonessential and unauthorized water use, including but not 
limited to:  
a) Use of potable water for more than minimal landscaping, as defined in 

the landscaping regulated of the jurisdiction or as described in Article 
10.8 of the California Government Code in connection with new 
construction; 

b) Use through any meter when the company has notified the customer 
in writing to repair a broken or defective plumbing, sprinkler, watering 
or irrigation system and the customer has failed to effect such repairs 
within five business days; 

c) Use of potable water which results in flooding or runoff in gutters or 
streets; 

d) Individual private washing of cars with a hose except with the use of a 
positive action shut‐off nozzle.  Use of potable water for washing 
commercial aircraft, cars, buses, boats, trailers, or other commercial 
vehicles at any time, except at commercial or fleet vehicle or boat 
washing facilities operated at a fixed location where equipment using 
water is properly maintained to avoid wasteful use; 

e) Use of potable water washing buildings, structures, , driveways, patios, 
parking lots, tennis courts, or other hard‐surfaced areas, except in the 
cases where health and safety are at risk; 

f) Use of potable water to irrigate turf, lawns, gardens, or ornamental 
landscaping by means other than drip irrigation, or hand watering 
without quick acting positive action shut‐off nozzles, on a specific 
schedule, for example:  1) before 9:00 a.m. and after 5:00 p.m.; 2) 
every other day; or 3) selected days of the week; 

g)   Use of potable water for watering streets with trucks, except for 
initial wash‐down for construction purposes (if street sweeping is not 
feasible), or to protect the health and safety of the public;  

h) Use of potable water for construction purposes, such as consolidation 
of backfill, dust control, or other uses unless no other source of 
water or other method can be used. 
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i) Use of potable water for construction purposes unless no other source 
of water or other method can be used;   

j) Use of potable water for street cleaning; 

k) Operation of commercial car washes without recycling at least 50% of 
the potable water used per cycle; 

l)  Use of potable water for watering outside plants, lawn, landscape 
and turf areas during the hours of 9:00 am to 5:00 pm; 

m) Use of potable water for decorative fountains or the filling or topping 
off of decorative lakes or ponds.  Exceptions are made for those 
decorative fountains, lakes, or ponds which utilize recycled water; 

n)  Use of potable water for the filling or refilling of swimming pools. 

o) Service of water by any restaurant except upon the request of a 
patron; and  

p) Use of potable water to flush hydrants, except where required for 
public health or safety.  
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Data Acquisition Protocol for Groundwater Level Measurement for the Nipomo Mesa 
Management Area 

 
 
Introduction 
 
The purpose of this memorandum is to establish a protocol for measuring and recording groundwater 
levels for Nipomo Mesa Management Area (NMMA) wells, and to describe various methods used for 
collecting meaningful groundwater data.  Static groundwater levels obtained for the NMMA 
monitoring program are determined by measuring the distance to water in a non-pumping well from a 
measuring point that has been referenced to sea level.  Subtracting the distance to water from the 
elevation of the measuring point determines groundwater surface elevations above or below sea level.  
This is represented by the following equation: 
 

EGW = EMP – D 
   Where: 
 
   EGW = Elevation of groundwater above mean sea level (feet) 
   EMP = Elevation above sea level at measuring point (feet) 
   D = Depth to water (feet) 
  
Groundwater elevation data can be used to construct groundwater contour maps, determine 
groundwater flow direction and hydraulic gradients, show locations of groundwater recharge, 
determine amount of water in storage, show changes in groundwater storage over time, and identify 
other aquifer characteristics.  Miss-representation of aquifer conditions result from errors introduced 
during water level measurements, from a changed measuring point, during data recording, from 
equipment problems, or from using inappropriate measuring equipment or techniques for a particular 
well. 
 
In an effort to minimize such errors and to standardize the collection of groundwater data, the U.S. 
Geological Survey (U.S.G.S.) has conducted extensive investigations into methods for measuring 
groundwater levels.  In conjunction with several other federal agencies, the U.S.G.S. published the 
“National Handbook of Recommended Methods for Water-Data Acquisition” (1977); “Introduction 
to Field Methods for Hydrologic and Environmental Studies, (2001); and several Stand-alone 
Procedure Documents (GWPD, 1997).  Excerpts from these publications relating to water-level 
measurements are attached.  The following protocol for obtaining and reporting accurate data, 
including a discussion of potential errors associated with several measurement techniques, are based 
on these U.S.G.S. documents. 
 
 
Well Information 
 
To give the most meaningful value to the data obtained in the NMMA monitoring program, each well 
file should include as much information as is available.  Table 1 below lists important well 
information to be maintained in a well file or in a field notebook.  Additional information that should 
be available to the person collecting water-level data should include a description of access to the 
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property and the well, the presence and depth of cascading water, or downhole obstructions that could 
interfere with a sounding cable.  San Luis Obispo County Department of Public Works maintains 
well cards on the wells in the County monitoring network. 
 

Table 1 
Well File Information 

Well Completion Report Hydrologic Information Additional Information to be Recorded 

Well name Map showing basin boundaries and wells Township, Range, and  ¼ ¼ Section 

Well Owner Name of groundwater basin Latitude and Longitude (Decimal degrees) 

Drilling Company Description of aquifer Assessor's Parcel Number 

Location map or sketch Confined, unconfined, or mixed aquifers Description of well head and sounding access 

Total depth Pumping test data Measuring point & reference point elevations 

Perforation interval Hydrographs Well use and pumping schedule if known 

Casing diameter Water quality data Date monitoring began 

Date of well completion  Land use 

 
 
Types of Wells 
 
The monitoring program is likely to include several types of wells with various means of access and 
pumping schedules.  It is important to understand the characteristics of each well type and its 
downhole conditions to best determine monitoring schedules and appropriate measuring technique.  
Below is a brief summary of well types and their pumping characteristics.  A more detailed 
description of these well types is included in the attached “National Handbook of Recommended 
Methods for Water-Data Acquisition”.   
 
Existing Wells 
These include abandoned wells, irrigation wells, public supply wells, and domestic wells.  Existing 
wells provide convenient and inexpensive measuring sites; however, they should be carefully 
evaluated to show that they can provide accurate data under static conditions with reliable access. 
 
Abandoned wells are often in poor condition and may have partially collapsed casing or accumulated 
sediments.  Damaged casing may also result in cascading water.  An undamaged well with the pump 
removed, however, can provide easy access and reliable water-level data. 
 
Irrigation wells are generally pumped on a regular schedule, allowing static water-level 
measurements to be taken during known non-pumping periods.  Seasonal changes in the pumping 
schedules should also be noted when planning monitoring events. 
 
Public supply wells may be part of a monitoring program if sufficient information regarding their 
operations is available.  Hydrographs showing periods or pumping and recovery should be obtained 
to determine the best time to measure static water levels. 
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Domestic wells are generally pumped frequently and for short durations, making it difficult to 
monitor during static conditions.  Determining when the lowest domestic water use occurs during the 
day can facilitate monitoring schedules.        
 
Observation Wells 
These wells are designed for specific sites and depths in known hydrogeologic conditions to supply 
desired information.  Typically, there is no permanent pump, making measurements relatively easy. 
 
Piezometers 
A piezometer is a small diameter observation well designed to measure the hydraulic head within a 
small zone.  It should have a very short screen and filter pack interval so it can represent the 
hydraulic head at a single point within the aquifer.  
 
 
Access to Supply Wells 
 
Access into a well to obtain a water level measurement depends on pump types and wellhead 
construction.  For turbine-pump wells, there is typically an opening between the pump column and 
the casing either through a port or between the base plate and the casing.  The filter-pack fill tube 
should not be confused with a casing vent or sounding access pipe.  In some wells, there is no access 
for a downhole measuring tape; however, the well may be equipped with an air-line measuring 
system. 
 
Access to submersible wells is generally through a small diameter plug located in the plate on top of 
the casing.  In wells where there is no sounding tube, caution should be used during water level 
measurements to minimize the chance of the sounding tape becoming entangled with the power 
cable.  Additional information and wellhead diagrams regarding supply well access is found in the 
attached “National Handbook of Recommended Methods for Water-Data Acquisition”.   
 
 
 
Measuring Points and Reference Points 
 
Measuring point (MP) elevations are the basis for determining groundwater elevations relative to sea 
level.  The MP is generally that point on the well head that is the most convenient place to measure 
the water level in a well.  In selecting an MP, an additional consideration is the ease of surveying 
either by Global Positioning System (GPS) or by leveling.  
 

 The MP must be clearly defined, well marked, and easily located.  If permissible, the point should be 
labeled with the letters MP and an arrow.  A description, sketch, and photograph of the point should 
be included in the well file. 
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The Reference Point (RP) is a surveyed point established near the wellhead on a permanent object.  It 
serves as a benchmark by which the MP can be checked or re-surveyed if the MP is changed.  The RP 
should be marked, sketched, photographed, and described in the well file. 
 
All MPs and RPs for the NMMA monitored wells should be surveyed using the same horizontal and 
vertical datum by a California licensed surveyor to the nearest tenth of one foot vertically, and the 
nearest one foot horizontally.  The surveyor’s report should be maintained in the project file. 
 
In addition to the MP and RP survey, the elevation of the ground surface adjacent to the well should 
also be surveyed and recorded in the well file.  Because the ground surface adjacent to a well is rarely 
uniform, the average surface level should be estimated.  This average ground surface elevation is 
referred to in the U.S.G.S. Procedural Document (GWPD-1, 1997) as the Land Surface Datum 
(LSD).   
 
 
Water-Level Data Collection 
 
Prior to beginning the field work, the field technician should review each well file to determine which 
well owners require notification of the upcoming site visit, or which well pumps need to be turned off 
to allow for water level recovery.  Because groundwater elevations are used to construct groundwater 
contour maps and to determine flow direction, all water level measurements should be collected 
within a 24-hour period or within as short a period as possible.  Weather and groundwater conditions 
are least likely to change significantly during a short period for data collection.  For an individual 
well, the same measuring method and the same sounder should be used during each sampling event 
where practical.   
 
Prior to taking a measurement, the length of time since a pump has been operating should be 
determined.  If possible, a domestic well should be allowed to recover at least one half hour prior to 
measuring, whereas an irrigation or public well should recover a minimum of eight hours prior to 
measuring.  If the well is capped but not vented, remove the cap and wait several minutes before 
measurement to allow water levels to equilibrate to atmospheric pressure. 
 
When there is doubt about whether water levels in a well are continuing to recover, repeated 
measurements should be made.  Or, if an electric sounder is being used, it is possible to hold the 
sounder level at one point just above the known water level and wait for a signal that would indicate 
rising water.  For each well, the general schedule of pump operation should be determined and noted.  
 
When lowering a graduated steel tape (chalked tape) or electric tape in a well without a sounding tube 
in an equipped well, the tape should be played out slowly by hand to minimize the chance of the tape 
end becoming caught in a downhole obstruction.  The tape should be held in such a way that any 
change in tension will be felt.  When withdrawing a sounding tape, it should also be brought up 
slowly so that if an obstruction is encountered, tension can be relaxed so that the tape can be lowered 
again before attempting to withdraw it around the obstruction. 
 
All water level measurements should be made to an accuracy of 0.1 feet.  The field technician should 
make at least two measurements.  If measurements of static levels do not agree within 0.1 feet , the 
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technician should continue measurements until the reason for the disparity is determined, or the 
measurements are within 0.1 feet.   
 
Where groundwater levels are found to be above ground surface, a sensitive pressure gage can be 
used to determine the height above the measuring point or a sealed well could have a manometer tube 
that would show the height above ground surface.  A manometer tube may not be high enough to 
measure the water level if the groundwater is under more than 5 feet of pressure. 
 
Record Keeping in the Field 
 
The information recorded in the field is often the only remaining evidence of the conditions at the 
time of the monitoring event.  It is important that the field book be protected carefully and that it 
contains the name of the field technician and appropriate contact information.  Because the field book 
contains original tables of multiple monitoring events, copies of the tables should be made following 
each monitoring event.  The data can be further protected by entering the data electronically as soon 
as practicable.    
 
All field notes must be recorded during the time the work is being done in the field.  Accurate 
documentation of field conditions cannot be made after the field technician has returned to the office.  
Because much of the data will be reviewed by office staff, and because more than one field technician 
may participate in the monitoring program, it is essential that notes be intelligible to anyone without 
requiring a verbal explanation.  As a means to support field information, sketches or digital photos 
attached to field notes should be encouraged. 
 
All field notes should be made with a sharp pencil with lead appropriate for the conditions.  Erasures 
should not be made when recording data.  A single line should be drawn through an error without 
obscuring its legibility, and the correct value or information should be written adjacent to it or in a 
new row below it. 
 
During each monitoring event it is important to record any conditions at a well site and its vicinity 
that may affect groundwater levels, or the field technician’s ability to obtain groundwater levels.    
Table 2 lists important information to record, however, additional information should be included 
when appropriate.  Table 3, The Water Level Measurement Form, is a suggested format for recording 
field data.   
 

Table 2 
Information Recorded at Each Well Site 

Well name Property access conditions Downhole obstructions 

Name and organization of field technician Changes in land use Presence of oil in well 

Date & time (time in 24-hour notation) Changes in MP Cascading water 

Measurement method used Nearby wells in use  Equipment problems 

Sounder used Weather conditions  Physical changes in wellhead 

Most recent sounder calibration Recent rainfall events Comments 
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Measurement Techniques 
 
Four standard methods of obtaining water levels are discussed below.  The chosen method depends 
on site and downhole conditions, and the equipment limitations.  In all monitoring situations, the 
procedures and equipment used should be documented in the field notes and in final reporting.  
Additional detail on manual methods of water level measurement is included in the attached U.S.G.S. 
Stand-Alone Procedure Documents and the “National Handbook of Recommended Methods for 
Water-Data Acquisition”.  The attached “Introduction to Field Methods for Hydrologic and 
Environmental Studies” includes a discussion of pressure transducers.  
 
Graduated Steel Tape 
This method uses a graduated steel tape with a brass or stainless steel weight attached to its end.  The 
tape is graduated in feet.  The approximate depth to water should be known prior to measurement. 
 

• Chalk the lower few feet of the tape by applying blue carpenter’s chalk. 
• Lower the tape to just below the estimated depth to water so that a few feet of the chalked 

portion of the tape is submerged.  Be careful not to lower the tape beyond its chalked length. 
• Hold the tape at the MP and record the tape position (this is the “hold” position and should be 

at an even foot); 
• Withdraw the tape rapidly to the surface; 
• Record the length of the wetted chalk mark; 
• Subtract the wetted chalk number from the “hold” position number and record this number in 

the “Depth to Water below MP” column; 
• Perform a check by repeating the measurement using a different MP hold value; 
• All data should be recorded to the nearest 0.01 foot; 
• Disinfect the tape by pouring a small amount of chlorine bleach on a clean cloth and wiping 

down the portion of the tape that was submerged below the water surface. 
 

The graduated steel tape is generally considered to be the most accurate method for measuring static 
water levels.  Measuring water levels in wells with cascading water or with condensing water on the 
well casing causes potential errors, or can be impossible.  The tape should be calibrated against 
another steel tape that is maintained in the office and is used only for calibration.  
   
Electric Tape 
An electric tape operates on the principle that an electric circuit is completed when two electrodes are 
submerged in water.  Most electric tapes are mounted on a hand-cranked reel equipped with batteries 
and an ammeter, buzzer or light to indicate when the circuit is closed.  Tapes are graduated in either 
one-foot intervals or in hundredths of feet depending on the manufacturer.  Like graduated steel 
tapes, electric tapes are attached with brass or stainless steel weights. 
 

• Check the circuitry of the tape before lowering the probe into the well by dipping the probe 
into water and observe if the ammeter needle or buzzer/light signals that the circuit is closed; 

• Lower the probe slowly and carefully into the well until the signal indicates that the water 
surface has been reached; 
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• Place a finger or thumb on the tape at the MP when the water surface is reached; 
• If the tape is graduated in one-foot intervals, partially withdraw the tape and measure the 

distance from the MP mark to the nearest one-foot mark to obtain the depth to water below 
the MP.  If the tape is graduated in hundredths of a foot, simply record the depth at the MP 
mark as the depth to water below the MP;  

• Make all readings using the same needle deflection point on the ammeter scale (if equipped) 
so that water levels will be consistent between measurements; 

• Make check measurements until agreement shows the results to be reliable; 
• All data should be recorded to the nearest 0.01 foot; 
• Disinfect the tape by pouring a small amount of chlorine bleach on a clean cloth and wiping 

down the submerged portion of the tape; 
• Periodically check the tape for breaks in the insulation.  Breaks can allow water to enter into 

the insulation creating electrical shorts that could result in false depth readings. 
 

The electric tape may give slightly less accurate results than the graduated steel tape.  Errors can 
result from signal “noise” in cascading water, breaks in the tape insulation, or tape stretch.  Electric 
tape products graduated in hundredths of a foot generally give more accurate results than electric 
tapes graduated in one-foot intervals.  This accuracy difference is due to less stretch and ease of 
measurement in the tapes graduated in hundredths of a foot.  All electric tapes should be calibrated 
periodically against a steel tape that is maintained in the office and used only for calibration. 
 
Air Line    
The air line method is usually used only in wells equipped with pumps.  This method typically uses a 
1/8 or 1/4-inch diameter, seamless copper tubing, brass tubing, or galvanized pipe with a suitable 
pipe tee for connecting an altitude or pressure gage.  Plastic tubing may also be used, but is 
considered less desirable.  An air line must extend far enough below the water level that the lower 
end remains submerged during pumping of the well.  The air line is connected to an altitude gage that 
reads directly in feet of water, or to a pressure gage that reads pressure in pounds per square inch 
(psi).  The gage reading indicates the length of the submerged air line. 
 
The formula for determining the depth to water below the MP is:  d = k – h  where d = depth to 
water; k = constant; and h = height of the water displaced from the air line.  In wells where a pressure 
gage is used, h is equal to 2.31 ft/psi multiplied by the gage reading.  The constant value for k is 
approximately equivalent to the length of the air line.          
 

• Calibrate the air line by measuring an initial depth to water (d) below the MP with a graduated 
steel tape.  Use a tire pump, air tank, or air compressor to pump compressed air into the air 
line until all the water is expelled from the line.  When all the water is displaced from the line, 
record the stabilized gage reading (h).  Add d to h to determine the constant value for k.   

• To measure subsequent depths to water with the air line, expel all the water from the air line, 
subtract the gage reading (h) from the constant k, and record the result as depth to water (d) 
below the MP.  

 
The air line method is not as accurate as a graduated steel tape or electric tape.  Measurements with 
an altitude gage are typically accurate to approximately 0.1 foot, and measurements using a pressure 
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gage are accurate to the nearest one foot at best.  Errors can occur with leaky air lines, or when tubing 
becomes clogged with mineral deposits or bacterial growth.            
  
Submersible Pressure Transducers 
 
Electrical pressure transducers make it possible to collect frequent and long-term water-level or 
pressure data from wells.  These pressure-sensing devices, installed at a fixed depth in a well, sense 
the change in pressure against a membrane.  The pressure changes occur in response to changes in the 
height of the water column in the well above the transducer.  To compensate for atmospheric 
changes, transducers may have vented cables or they can be used in conjunction with a barometric 
transducer that is installed in the same well or a nearby observation well above the water level.   
 
Transducers are selected on the basis of expected water-level fluctuation.  The smallest range in 
water levels provides the greatest measurement resolution.  Accuracy is generally 0.01 to 0.1 percent 
of the full scale range.   
 
Retrieving data in the field is typically accomplished by downloading data through a USB connection 
to a portable “lap-top” computer.  A site visit to retrieve data should involve several steps designed to 
safeguard the data and the continued useful operation of the transducer: 
 

• Inspect the wellhead and check that the transducer cable has not moved or slipped; 
• Ensure that the instrument is operating properly;  
• Measure and record the depth to water with a graduated steel or electric tape; 
• Document the site visit, including all measurements and any problems;  
• Retrieve the data and document the process;  
• Review the retrieved data by viewing the file or plotting the original data;  
• Recheck the operation of the transducer prior to disconnecting from the computer. 

   
A field notebook with a checklist of steps and measurements should be used to record all field 
observations and the current data from the transducer.  It provides an historical record of field 
activities.  In the office, maintain a binder with field information similar to that recorded on the field 
notebook so that a general historical record is available there and can be referred to before and after a 
field trip. 
 
 
Summary and Recommendations 
 
Static groundwater levels obtained for the NMMA monitoring program are determined by measuring 
the distance to water from wellhead MPs that have been surveyed using an accepted sea level-based 
datum.  Subtracting the distance to water from the elevation of an MP determines groundwater 
surface elevations above or below sea level.  The following items should be considered important to 
creating and maintaining a successful monitoring program: 
  

• All wells should be surveyed by a licensed surveyor; 
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• Three survey points should be set for each well:  the MP on the wellhead, the RP on a nearby 
permanent object, and the adjacent ground surface; 

• The points should be surveyed to the nearest tenth of one foot vertically, and the nearest one 
foot horizontally; 

• A one-inch diameter water-level sounding tube should be installed in each NMMA 
monitoring program well; 

• Static water levels should always be measured to the nearest 0.01 feet from the same 
measuring point, using the same measuring techniques for each well; 

• Measurement techniques using graduated steel tapes, electric tapes graduated in hundredths of 
feet, or pressure transducers should be considered appropriate for the monitoring program;   

• Because of its lower accuracy and higher potential for errors than other methods, the air-line 
method should not be used in the program; 

• Thorough and accurate field documentation and complete project files are essential to a 
successful monitoring program.     
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Addendum to Section 3.11 - Estimated Groundwater Production for Agriculture

Step 1: Obtain Potential Evapotranspiration data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (in) Total (ft)
ETo (in) 2.64 2.25 3.76 4.66 4.39 4.61 5.02 4.57 3.88 3.63 2.47 1.61 43.5 3.6

Step 2: Obtain Crop Coefficient Estimates

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Kc (%) 0.4 0.5 0.55 0.55 0.6 0.65 0.65 0.65 0.6 0.55 0.55 0.5

Step 3: Estimate Specific Crop Evapotranspiration (ETc)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (in) Total (ft)
ETc (in) 1.1 1.1 2.1 2.6 2.6 3.0 3.3 3.0 2.3 2.0 1.4 0.8 25.2 2.1

Step 4: Rainfall Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (in) Total (ft)
Rainfall (in) 0.2 1.7 0.6 0.5 0.1 0.0 0.0 0.0 0.1 1.6 0.0 2.8 7.7 0.6

Step 5:  Estimate Evapotranspiration of Applied Water (ETaw)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (in) Total (ft)
ETaw 0.9 0.0 1.4 2.1 2.5 3.0 3.3 3.0 2.2 0.4 1.4 0.0 20.1 1.7

Step 6:  Obtain Estimates of Irrigation Efficiency

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Irrigation Efficiency % 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70%

Step 7:  Estimate the Unit Production per acre

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total (in) Total (ft)

Unit Production 1.2 0.0 2.1 3.0 3.6 4.3 4.7 4.2 3.2 0.5 1.9 0.0 28.7 2.40

Step 8:  Estimate the Production by Crop Category for the NMMA

Avocados (and Lemons)

To estimate groundwater production for agriculture by crop acreage, a crop specific unit production value is multiplied the acreage of 
the crop.  The unit production is estimated by the following formula.  The formula is broken down into 8 steps below:

Unit Production  =  (Crop Coefficient*Potential Evapotranspiration - Rainfall)/Irrigation Efficiency

Unit Production = ETaw/Irrigation Efficiency

277.3 2.40 660

ETaw= ETc - Precip

Production = Unit Production*Area

Divide the evapotranspiration of applied water (ETaw) by the irrigation efficiency to estimate the unit groundwater production.

Multiply the acreage of the crop type (avocado and lemons) in the NMMA by the unit production to estimate the overall groundwater 
production for avocados and lemons in the NMMA. There is a small orchard of lemons in the NMMA (31 acres) which were included 
in the avocado category because they are also a subtropical fruit with similar water use requirements. 

Crop Type
2009 Area

2009 Unit 
Production

2009 Production

Acres ft acre-feet

Irrigation efficiency is the estimated portion of applied water that is evapotranspired by the crop.  The water not used by the crop return 
flows to the groundwater. The San Luis Obispo County (SLO) Master Water Plan Update assigned irrigation efficiency averages for the 
following crop groups on the Nipomo Mesa: Nursery (60-70%); Permanent (60-70%); Vegetable (65-75%); and Vineyard (65-75%). 
For this calculation, the high-end of the range was used for all crops since the SLO report indicates a projected average increase in 
irrigation efficiency of 5 percent. Therefore for avocado, a permanent crop group, the irrigation efficiency is set at 70%.

Reference potential evapotranspiration (ETo) approximates the evapotranspiration from a field of 4 to 6 inch tall, cool-season grass that 
is not water stressed.  Obtain the monthly data for ETo for the area of interest tabulated in inches per month.  In the example, the ETo 
data was obtained from the active California Irrigation Management Information System (CIMIS) Nipomo (#202) Station for for 
Calendar Year 2009. http://wwwcimis.water.ca.gov/cimis. 

To use this ETo to calculate water use for  a crop type (example avocados) you must multiply the ETo by a crop coefficient (Kc) that 
accounts for the ET difference between the crop (avocado) and the cool-season grass. Obtain the crop coefficient estimates from 
scientific studies.  Below are the crop coefficients for avocado based on research done in Corona, Ca (1988-92) and Covey Lane, North 
San Diego County, Ca (1992-97).  http://ucavo.ucr.edu/avocadowebsite%20folder/avocadowebsite/Irrigation/CropCoefficients.html 

Multiply the ETo by the monthly crop coefficients to estimate the seasonal crop evapotranspiration (ETc). Below is the Etc for avocado 
trees in the Nipomo area.

Obtain the rainfall from the real time rainfall stations and review data for inconsistencies. For the Nipomo Mesa the real-time stations 
are  CIMIS Nipomo #202, and ALERT stations 728 and 730 .   For Calendar Year 2008, Nipomo #202 did not record rainfall data for 
events in October 2008 and November 2008. Due to the missing data, data recorded by ALERT Station #730 Nipomo South  was used 
to represent the precipitation on the Nipomo Mesa.

Subtract the monthly rainfall from the crop evapotranspiration (ETc), to estimate the portion of ETc estimated to be met by applied 
water (ETaw).  Set all negative values equal to zero.

ETc = Kc*ETo
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Agricultural Crop Coefficient and Irrigation Efficiency Assumptions:  Addendum to Section 3.1-11

Kc Eff% Kc Eff% Kc Eff% Kc Eff% Kc Eff% Kc Eff%
in in % % % % % %

2009 Jan 2.64 0.20 0.00 70% 0.00 75% 0.00 75% 0.40 70% 0.18 75% 0.50 70%
2009 Feb 2.25 1.73 0.00 70% 0.00 75% 1.00 75% 0.50 70% 0.36 75% 0.50 70%
2009 Mar 3.76 0.63 0.58 70% 1.00 75% 1.00 75% 0.55 70% 0.56 75% 0.50 70%
2009 Apr 4.66 0.47 0.72 70% 1.00 75% 1.00 75% 0.55 70% 0.65 75% 0.50 70%
2009 May 4.39 0.12 0.83 70% 1.00 75% 0.51 75% 0.60 70% 0.68 75% 0.50 70%
2009 Jun 4.61 0.00 0.90 70% 1.00 75% 0.00 75% 0.65 70% 0.69 75% 0.50 70%
2009 Jul 5.02 0.00 0.96 70% 1.00 75% 0.49 75% 0.65 70% 0.35 75% 0.50 70%
2009 Aug 4.57 0.00 0.96 70% 1.00 75% 1.00 75% 0.65 70% 0.00 75% 0.50 70%
2009 Sep 3.88 0.08 0.92 70% 1.00 75% 1.00 75% 0.60 70% 0.00 75% 0.50 70%
2009 Oct 3.63 1.61 0.81 70% 1.00 75% 1.00 75% 0.55 70% 0.00 75% 0.50 70%
2009 Nov 2.47 0.00 0.00 70% 0.00 75% 0.00 75% 0.55 70% 0.00 75% 0.50 70%
2009 Dec 1.61 2.83 0.00 70% 0.00 75% 0.00 75% 0.50 70% 0.00 75% 0.50 70%

CIMIS Nipomo 
202

Nipmo South 
Sensor 730

Irrigation Efficiency:
San Cuis Obispo County.   1998. Water Master Plan: Estimated Current Agricultural Irrigation Water Requirements.
Crop Coefficent References:
DWR 1975. Vegetative Use in California 1974
Hansen, Blaine and Bendixen, Warren. 2004. Drip irrigation evaluated in Santa Maria Valley strawberries.  California Agriculture 58:1 pg. 48-53

SLO (San Cuis Obispo County).   1998. Water Master Plan: Estimated Current Agricultural Irrigation Water Requirements.
UCANR (University of California, Agricultural and Natural Resources) 2009.  Crop Coefficients for Avocado. 

Strawberries Nursery

Source:

ETo Precipitation

DWR 1975 DWR 1975
DWR 1975 - spring 

lettuce/early cauliflower 

Year Month
Deciduous Pasture

Truck Mult-Crop 
(Vegetable rotational)

Citrus and Subtropical 
(Avocado)

UCANR
http://ucavo.ucr.edu

Hanson and Bendixen 
2004, Fig. 1B - single 

crop

SLO 1998, UCCE 1991 for 
Santa Barbara County Cut 

Flowers
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WQ Figures – Chloride, Nitrate and TDS concentrations for selected wells 
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NMMA groundwater quality sampling data in 2009.  (A) Chloride; (B) Nitrate; (C) Total Dissolved 
Solids.  See report text for discussion. 

(A) Chloride 
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 (B) Nitrate 
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(C) TDS 
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NMMA groundwater quality for the period 1940-1974.  This period includes the earliest available 
groundwater quality data and is characterized by generally drier than average precipitation conditions.  
(A) Chloride; (B) Nitrate; (C) Total Dissolved Solids. 
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(B) Nitrate 
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(C) TDS 
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NMMA groundwater quality for the period 1975-1992.  This period includes both relatively wet and dry 
precipitation conditions.  (A) Chloride; (B) Nitrate; (C) Total Dissolved Solids. 

(A) Chloride 

!(!(!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(!(!(

!(
!(

!(

!(

!(

!(

!(

!(
!( !( !(

!(

!( !(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

¬«1

¬«1

tu101

Los
 B

er
ro

s C
re

ek

Nipomo Creek

Santa Maria River

NOTES:

Maximum Chloride Concentrations 1975 to 1992Coordinate System: UTM Zone 10N
Horizontal Datum: NAD 83

0 1 2 3 40.5

Miles DATE: BY:3/29/2010 A.Pappas

P
a

ci
fi

c
 O

c
e

a
n

± NMMA
Technical 

Group

!( 1 - 50

!( 50 - 100

!( 100 - 150

!( 150 - 250

!( 250 - 500

Streams

Highway

Nipomo Mesa Management Area

Water Body

Chloride Concentrations 
(mg/L Chloride)

Road

 

(B) Nitrate 
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(C) TDS 
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NMMA groundwater quality for the period 1993-2009.  This period includes the most recent available 
groundwater quality data and has had somewhat wetter than average precipitation conditions overall.  (A) 
Chloride; (B) Nitrate; (C) Total Dissolved Solids. 

(A) Chloride 
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(B) Nitrate 
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(C) TDS 
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