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AGRICULTURAL WATER OFFSET PROGRAM

1 PuURPOSE

The program framework allows landowners to esthbisw or expanded agriculture with an
understanding that offsetting water use creditstitrsatisfy a 1:1 water use ratio. Project prassnust
demonstrate the credit consists of physical Wated the quantity of the credit must be at leastktp
the quantity of the new water use subject to tiqeirements set forth by the Ag Offset Program.

1.1 Objective

The objective of the Ag Offset Program is to prevalframework for processing 1:1 irrigated water
offset projects. As with any program, there anapeters related to the type and scope of projects
that will meet program objectives. This sectionioes the program parameters and a water credit

allotment process.

1.2 Applicability
This program applies to New Irrigated Agricultubdvelopment (see definitions section 1.3)
overlying the Paso Robles Groundwater Basin whictudes the following:

a. lIrrigated agricultural crop conversions;

b. New irrigated agricultural development on previgush-irrigated land;

c. Replanting of existing irrigated crops (of the sasrap type) where the replanting results in
an increase of crop density or other modificattuat feads to increased water use (e.g.
change in irrigation system or cropping patterres)(section 4 for more information);

d. Non-Commercial small-scale agriculture for ruraidential users.

This program does not apply to new or expandedaltpral reservoirs. Water loss impacts due to
evaporative losses from agricultural reservoirsaasessed and approved under a separate County
process.

1.3 Definitions
Adjacent / Contiguous propertyProperties that share a parcel boundary oregrarated by a public
right-of-way.

Ag Water Offset Program (AKA. Offset Programovides a framework for processing 1:1 irrigated
water offset projects in areas reliant upon growatdwwithin the Paso Robles Groundwater Basin
(PRGWB) and to satisfy County ordinance #3246.

Applied Crop Water Demand The pre-defined amount of applied water expkgsaf/ac/yr for a
specific crop type.

Area of Severe DeclineThe area defined as having a drop in water lef/80-feet or greater since
1997 as shown on the County’s annually updatecpbabtished basin decline map.

Benefiting/Receiving site The property(s) where the new or expanded dgrieli use is proposed.

! Physical water equates to actual water that has applied for beneficial use within the past fjears.

Agricultural Water Offset Program
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Best Management Practice (BMPYeluntary efficiency measures that are intendesbive a
guantifiable amount of water, either directly odimectly, and can be implemented within a specified
timeframe.

Crediting Site- The property(s) where the Offset Credit will keaoned from.

Crop Type- The categorized grouping of similar crops exmilisimilar water demand
characteristics. (Alfalfa, Nursery, Pasture, Sraalins, Citrus, Deciduous, Strawberries, Vegetables
Vineyard).

Current irrigated acres- Agricultural crop acres irrigated in 2008 toalat

Conversion of Dry Farm or Grazing Land to New latgd Crop Production The conversion of a
site that had been used for the purposes of farmicrop, orchard, vineyard or other agricultural
product without using irrigation, or for the purpsof raising or feeding of beef cattle, sheep, or
goats by grazing or pasturing between 2003 - 2filBew or expanded irrigated crop production.
The ten year timeframe includes such time thevgite fallow, in rotation but not planted, or covered
under a conservation plan prepared as part of tims&vation Reserve Program.

Crop Conversion- The replanting of previously irrigated landshnét different crop type.

Deed Covenant A legally binding document recorded against@glaspecifying restrictions,
limitations, and/or conditions regarding use of piheperty.

Drawdown Calculator A calculator created for this program which coies impacts to
neighboring wells and the allowable distance timabffset credit be applied.

Ministerial Permit- Any County action, permit, or approval which uggs the County, including any
Board, Commission, or Department of the County amgofficial or employee of the County, to
determine merely whether there has been compliaitheapplicable statues, ordinances, regulations
or conditions of approval.

Net Agricultural Acreage- The on-site area of planted irrigated cropswakoly perimeter roads or
buffers and agricultural roads 16-feet wide or tgehut including between row spaces.

New or Expanded Irrigated Crop Productioifhe development, new plantings, or other
improvements of a property for the purposes of faghe following, including but not limited to,
grains, field crops, vegetables, melons, fruitse tnuts, flower fields and seed production, ornaaten
crops, tree and sod farms, other crops, orchangisyards or other agricultural products using
irrigation. This includes increasing the densityaaf existing irrigated crop production. This does
include planting of annual or rotational crops vehtirose crops have been planted within the last fiv
years on a site.

Non-Commercial Small-Scale Agricultuggricultural rural groundwater uses that areinotuded

in the County’s rural domestic offset program (&rgated domestic livestock pastures, hobby
orchards or vineyards). The San Luis Obispo Codatyestic offset program allows for a maximum
permitted irrigated landscape area of 1,000 sdfiggteof immediate exterior to dwelling, assuming
10% turf, and using a total of 170 gallons per diweglunit per day of irrigation water.

Offset Clearance A ministerial permit that may be granted by thedoior of the Planning and
Building pursuant to this Ordinance if the requiemts of this Ordinance are met.

Agricultural Water Offset Program
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Parcel —A legal lot of record.

Paso Robles Groundwater Basifihe groundwater basin encompassing an area obxdppately
505,000 acres (790 square miles) that extends thenGarden Farms area south of Atascadero to San
Ardo in Monterey County, and from the Highway 1@tridor east to Shandon excluding the
Atascadero sub-basin

Safe Yield/Perennial YieldFhe amount of usable water of a groundwater basindan be
withdrawn and consumed economically each yearrfandefinite period of time. It cannot exceed
the sum of the natural recharge, artificial recbasnd incidental recharge, without causing depieti
of the basin.

Similar Hydrogeological Strata Wells completed in the same geological formafe.g. Paso
Robles Formation), that have similar depth rangag @00 — 600 feet below ground surface), that
have similar water levels and water quality, ot theve similar water bearing strata that is likely
be hydraulically connected.

Site —Contiguous acreage under the same ownership.

Subbasin -A portion of a basin that can be subdivided forrojaic study purposes. Hydraulically,
a sub-basin is interdependent on the basin as ewha is locally independent of pumping
depressions and recharge effects. The Atascadbrbasin is the only sub basin identified in the
Paso Robles Groundwater Basin

Neighboring Welt All wells on immediately adjacent properties, atdninimum includes at least
one domestic and one agricultural well determimeletin closest proximity to the receiving

property.

Water Allotment The annual maximum amount of water, expressedne-feet, permitted to be
used on a property approved through the AgriculOféset Program.

Water Conservation Plan (WCR)A farm scale conservation plan that assesseasesfavater
resource challenges and opportunities and ides@gpropriate water conservation practices. Water
conservation plans are often a sub-document wittitarm Conservation Plan that holistically and
systematically inventories soil, water, habitat attter natural resources and may also includeesingl
practice, engineered designs and specificationgderational improvements to achieve over time.

Water level drawdown The difference between the static water levedrvthe well is not being
operated for at least 4 hours and the water letaelhwthe impacting well serving the new use is being
operated.

2 APPLICATION CONTENT

The application for an offset clearance shall idelany information deemed necessary by the Coonty t
determine whether or not the specified criteriatetan be met. This shall include at minimum the
information listed below:

a. Address and APN for crediting and receiving parcels

b. Owners contact information and signatures.

c. Current and requested acreage and crop identdicétritten information & graphical map
required).

d. Crediting and receiving well data.

Agricultural Water Offset Program
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Requested offset category/type (crop conversion,irrggation, density increase, etc.).
Well location sub area(s).

Well Maps for crediting, receiving, and neighboringlls

Title reports or other proof of ownership for adlrpels included on the application

S@ ™o

3 REVIEW FOR COMPLIANCE

Each Offset application will be reviewed for conapice with the Offset Program criteria listed herein
Applications deemed to be compliant with the stadslaf this program will require that deed covesant
be recorded against each participating propertgilited the approval criteria for each Offset Cleaa
Applications that are deemed to not comply withghavisions of this program will be denied. Denied
applications may be resubmitted with modificatitmattain compliance.

4 ON-STEMODIFICATIONS THAT INCREASE WATER USE
This section lists standards for Offset Clearamc®n-site modifications that lead to increasedewase
which include, but are not limited to, the followgin

a. Increased density of existing crop type that magid¢o an increase in water use per acre

b. Modifications to irrigation type that may result-potential increased water use (e.g. Drip to
microsprayer or sprinkler)

c. Operational changes that may result in increaskeapwater use

Applications for the above modifications shall weqessed similarly to Category 1 Offset requestk wi
the exception of the Maximum Net Acreage calcutatdaximum Applied Water Allotments shall be
used as a qualifying factor instead, as describeeédction 6. The following criteria shall be apglie

4.1 Offset Approval Criteria
a. Determination of Maximum Applied Water Allotment.
b. Deed Covenants
c. Installation of Flow Meter(s)

4.2 Verification of Proposed Applied Water Rate

In addition to the basic program standards listetthiis section, applications for on-site modifioas
where no expansions to existing crop acreage {gogexd shall include verification that the proposed
crop, irrigation, and/or management modificatioas maintain the calculated maximum applied
water amount using the medium value in Table 2ifi¢ation shall be prepared by a qualified
professional and shall include:

a. Calculated maximum applied water use value

b. Analysis of irrigation system and verification thlaé proposed watering schedule and
method will comply with the annual water use resions.

c. Analysis of property management strategies anafimbined consumptive agricultural
uses that may affect overall water use

5 NEW IRRIGATED ACREAGE AND/OR CROP CONVERSIONS
Offset applications for new irrigated agriculture divided into four (4) categories based on the
characteristics of the application and the compjexi review necessary for Offset Clearance apgdrova
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Program requirements for each category are listémrband expanded on in further sections of this
document.

5.1 Category | - Same Property, Same Well

Categoryl applies when the offset credit is derived fromshene property and the same well. This
typically applies to crop conversions from highexter use crops to lower water use crops.

Offset Approval Criteria:

a. Determination of Maximum Net Acreage
b. Deed Covenants
c. Installation of Flow Meter(s)

5.2 Category || - Credit from Different Well to a Well on the Same Property

Category Il applies when the offset credit is dedifrom a different well on the same property. This
could apply to crop conversions that result inaéld expansion or relocation of crops to a different
area of the property.

Offset Approval Criteria:

Determination of Maximum Net Acreage
Hydrogeological Strata Analysis
Neighboring Well Impact Analysis

Deed Covenants

Installation of Flow Meter(s)

® 20 T®

5.3 Category | I - Credit from a Different Well Located on an Adjacent Property

Categorylll applies when the credit is derived from a diffénsall located on an adjacent parcel
either under the same or different ownership.

Offset Approval Criteria:

Determination of Maximum Net Acreage
Hydrogeological Strata Analysis
Neighboring Well Impact Analysis
Landowner Agreements

Deed Covenants

Installation of Flow Meter(s)

~®oo0ow

5.4 Category |V - Credit from a Non-Adjacent Property
Category IV applies in cases where the offset tisadioming from a property that is not adjacent to
the receiving site either under the same or diffeosvnership.

Offset Approval Criteria:

a. Determination of Maximum Net Acreage
b. Hydrogeological Strata Analysis

Agricultural Water Offset Program
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Neighboring Well Impact Analysis
Landowner Agreements
Proximity Analysis

Deed Covenants

Installation of Flow Meter(s)

@ ~oao0

6 DETERMINATION OF MAXIMUM NET ACREAGE AND APPLIED WATER

ALLOTMENT
For the purposes of the Agricultural Offset Progrétme crop categories and water use values praesente
Tables 1 and 2 are used to determine the potenédit and/or amount of credit needed to satiséy th
requirements of this program. Water credits for mgwicultural uses are calculated by taking thal toet
acres of previously irrigated crops and multiplyingy the medium applied water value listed in [Eab
below. The total acres of new irrigated crop()akulated by taking the water credit amount and
dividing it by the medium applied water value fhetew crop as listed in Table 2. Likewise, this
calculation can be done in reverse to determinamheunt of water credits needed for a particular
proposal for new irrigated crops. Applicants whalwio provide evidence of greater water use for an
alternative water credit amount can opt to petifmma special consideration following the standard
outlined in Section 11 of this program.

This section also applies to applications whereage is not increased but modifications to onesibp
patterns or management strategies that increasalloapplied water use are proposed. For thesestgpe
applications, the maximum applied water allotmatier than acreage becomes the qualifying factor fo
issuance of an Offset Clearance.

Table 1 Crop Group and Commodities Used for the Agricultiamand

Analysis
Crop Group Primary Commaodities
Alfalfa Alfalfa
Nursery Christmas trees, miscellaneous nurs
plants, flowers
Pasture Miscellaneous grasses, mixed pastu
sod/turf, sudangrass
Small Grain Oats, barley, whe
) Avocados, grapefruits, lemons, oranc
Citrus olives, kiwis, pomegranates (non-
deciduous)
_ Apples, apricots, berries, peach
Deciduous nectarines, plums, figs, pistachios,
persimmons, pears, quinces, strawberties
Strawberrie Strawberrie

Artichokes, beans, miscellanec
Vegetables vegetables, mushrooms, onions, peas,
peppers, tomatoes
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Vineyarc Wine grapes, table graf

If a proposed crop is not specifically named witthia above categories, evidence of crop water use
specific to the North County region must be sulsditind reviewed by the County to determine the most
appropriate crop category to use for the applicatio

Table 2. Crop-Specific Applied Waterf/ac/yr, by Crop and Water Planning Ar

Applied Watel
Crop Ranges Salinas
Estrella WPA
Alfalfa Low 3.6
Mediurr 4.t
High 5.2
Citrus Low 1.€
Mediurr 2.8
High 2.7
Deciduous Low 3.0
Mediurr 3.t
High 4.1
Strawberrie’ Low 2.C
Mediurmr 2.G
High 2.€
Small Grain® Low 1.C
Mediurmr 1.2
High 1.4
Nursery Low 2.C
Mediurr 2.t
High 2.€
Pasture’ Low 4.2
Mediurmr 4.t
High 5.E
Vegetable' Low 1.€
Mediurmr 1.€
High 2.2
Vineyard Low 1.4
Mediurmr 1.7
High 2.1

' Assumes two vegetable crops planted per acre per ye

2 Values for Deciduous crops and Pasture are maodiften the values presented in the MWR and areutated based
on original data used to prepare the MWR.

SInformation obtained from Current Cost and Retuturd&s, UCCE, UC Davis (Small grains 2013 datag\@lerries
2011 data) (see Appendix A for more information)
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6.1 Applicability of Applied Water Valuesfor Determining Offset Approval
All offset applications will be evaluated using timedium applied water value for crediting site and
receiving site crops except where special considemare requested per section 11 of this program.

6.2 Calculating Water Credit Amount / Water Allotment

To determine the amount of water available forindbe Ag Offset Program, the number of current
irrigated crop acres is multiplied by the applieater use value for the specific crop using theaslu
in Table 2 above. This will provide the maximum ambof available water from the crediting site
expressed as acre-feet per year (af/yr).

Example: Maximum amount of water available from &06fes of Alfalfa

(100 acres of Alfalfa) x 4.5 af/ac/yr (from table=2450 af/yr

This number will provide the qualifying criteriarfprojects where acreage remains constant but crop
density and/or operational modifications are mé#de may affect overall water consumption.

6.3 Calculating Maximum New Irrigated Crop Acreage

To determine the acreage of new irrigated crop pirdhthrough the Ag Offset Program, the
maximum amount of available water from the creditite is divided by the applied water use value
for the new crop type to be established at theivagesite. This will determine the number of acres
available to plant from the crediting agricultudaivelopment.

Example: Conversion of 100 acres of Alfalfa to Vare

450 aflyr (from above equation) / 1.7 af/aclyr (fréable 2) = 264.7 acres of potential new irrigated
vineyard

7 HYDROLOGIC STRATA ANALYSIS

The proposed offset credit source shall be derirad a well that is open to similar hydrogeological
strata as the receiving well. Similar hydrogeolagigtrata means that both wells are completeddn th
same geological formation (e.g. Paso Robles Foomgthave similar depth ranges (e.g. 400 — 600 feet
below ground surface), have similar water level$ aater quality, or similar water bearing stratattis
likely to be hydraulically connected. Either of thelow listed methods may be used to determine
compliance with this requirement.

7.1 Standard Assumptions
If well is less than 200 feet deep, assume theiwelbmpleted in alluvium. If the well is greatean
200 feet deep, assume it is completed in the PabteR Formation.

7.2 Optional Detailed Analysis

If detailed strata data is available for both theeiving and crediting site, the following inforricat
can be provided as proof that the receiving anditing wells are completed in the same strata.
Supplemental information shall require peer revigha County agent at the cost of the applicant.

a. Well log/report indicating strata type, or
b. Report prepared by a licensed hydrogeological okoggcal professional
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8 NEIGHBORING WELL IMPACT ANALYSIS

The applicant shall demonstrate that active walligétion and domestic) located near the receivied
will not be significantly impacted by the additidnweater level drawdown caused by the receiving well
based on the following (See Appendix C for addaiathetail):

8.1 Submittal Content
a. Well location sub area(s)
b. Map of Wells
c. Distances to Neighboring Wells
d. Neighborhood Notification
e. Flow Rate and Hours of Operation Per Day

8.2 Extent of Analysis Required
As impacts are assumed to lessen as the distaroetie receiving well increases, the analysis shall

include wells that are located on properties adijatethe receiving site and shall include at
minimum one agricultural well and one domestic Wadlted in closest proximity to the receiving
well regardless of whether the well(s) is locatacha adjacent property.

8.3 Impact on Neighboring Well Calculation
The calculation method described in Appendix Cldtelused to compute the amount of drawdown

that may occur in each neighboring domestic anghition well as summarized below.
8.3.1 Calculation Method — Well Data Available

If detailed well and pump information is submitfedim a neighboring property owner(s), a well
specific analysis shall be completed by a qualifieafessional to determine the impact based on
the criteria listed in Section 8.4 consistent wtite methodology established in Appendix C. A
peer review may be required. Any peer review dbakht the cost of the applicant.

8.3.2 Calculation Method — No Well Data Available

If more detailed information is not supplied fronetowners/operators of the wells within the
identified properties of impact within the presedhtime frame, the applicant shall use the
standard drawdown calculator as described in Apgebidnd as provided on the County website

at sloplanning.org

8.4 Deter mination of Drawdown Significance
Once the level of drawdown in the neighboring welé been calculated, the next step in the process

is to evaluate the significance of the water lelralwdown impact on neighboring wells.

8.4.1 Eligibility Criteria- Well Data Available

Where detailed well data is available, the analgsisotential impact shall be performed by a

hydrogeologist or other qualified professional. depreview of submitted information may be
required. Any peer review shall be at the coshefapplicant. The following eligibility criteria

apply:

a. New pumping at the benefiting/receiving well shradt increase the drawdown of
neighboring wells by 20%, or
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b. Water level drawdown in the impacted well shall daip below the pump intake or well
screen.

8.4.2 Eligibility Criteria- No Well Data Available
Where no neighboring well specific data is receiwgtthin the listed comment period, the
standard drawdown calculator method shall be usddtee following criteria shall apply:

a. For domestic wells, the calculated water level diawn at the impacted well is greater
than 15 feet, or

b. For irrigation wells, the calculated water levedwidown at the impacted well is greater
than 30 feet.

8.5 Impact of Multiple Well Use

The use of multiple wells to serve the proposed agricultural use can have an additive effect on
the drawdown at a neighboring well and thereforstrbe considered in the impact evaluation. To
evaluate this impact, the amount of water leveldiavn at the neighboring well produced by each
new well is added together. For example, analysiisg data supplied by neighboring well
owners/operators is first used to estimate the doswm at neighboring wells caused by each
receiving site well. All resulting drawdown estiraatare added together to determine the total
drawdown impact caused by all receiving site welikewise, if using the Drawdown Calculator, the
sum of the values generated for each of the rewgiwvills is added together to determine the total
impact.

8.6 Failureto Meet Neighboring Well Impact AnalysisCriteria:

If the calculated water level drawdown exceeddilagvdown criteria, the offset clearance will be
denied unless the application can be modifiedgsde the impact of the proposed well(s) serving the
new use. The County will hold the application of@n60 days. If at the end of the 60-day period the
applicant cannot provide a passing impact analysisg the new data, the application will be denied
and closed. Options may include:

a. Contacting the neighboring well owners for morec#peinformation to determine if the
impact is valid.

b. Revising the application to reduce the impact belmvievel of significance by
modifying the pumping rate and/or duration to redlimopacts to neighboring wells. This
will be peer reviewed by the County and/or thesigeated agent to ensure feasible
operational values are represented.

c. Arequest for Special Consideration pursuant tdi@ed 1

8.7 Pumping Rate and Duration Established

The ability to meet criteria related to neighborimgll impacts is based on specification of well
pumping rates and durations. A copy of proposed eyaration criteria used to meet this
requirement will be kept on file with the Countydeshall be reviewed annually through tl&party
verification process to determine compliance wiith program.

9 OFFSET DISTANCE ANALYSIS
The proposed offset well location(s) must be witthi@ cone of depression formed by the well sertiieg
new use based on the parameters defined belothe tesulting water level recovery at the credili we
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location falls within the cone of depression of pumping well serving the new use, the proposeskoff
credit is assumed to benefit the aquifer and offsenew use. Following are the criteria for apmdythe
offset distance analysis.

9.1 Offset Distance Calculation

The allowable distance that the offset credit mapplied is calculated using the method described

in Appendix D for all applications where the reéegzand benefiting site are not adjacent. A
calculator to determine this value can be founthenCounty website at sloplanning.org

9.2 Approval Criteria
The following criteria shall be met by all appliicats where the receiving and benefiting site arte no
adjacent.

a. The crediting well(s) must be within the radiusn@d by the calculated cone of depression
for the benefiting well as defined using a 2-fowidown value to determine the extent of
the acceptable radius.

b. The proposed offset application must comply witttise 10 (Areas of Severe Decline).

9.3 Exemptionsto Offset Distance Requirements

Transfers of credits from an area of severe dettiran area not listed as such shall be exempt from

all of the Offset Distance requirements.

9.4 Impact of Multiple Well Use
Multiple wells pumping to serve the new use mayaexpthe radius of the allowable offset distance.
This analysis requires additional groundwater eigeand qualifying criteria. Applicants wishing to
expand the radius based on multiple well use atdbeiving site must adhere to the requirements
listed in Section 11 (Special Considerations).

10 AREASOF SEVERE DECLINE

No offset credits shall be permitted to be transfitfrom non-severe decline areas to areas ofesever
decline. Areas of severe decline shall be defirsedoded above in section 1.3 (Definitions). A mithes
area shall be published annually by the Countyanf Suis Obispo based on analysis of basin decline
using the most current monitoring well data avddab

11 SpeciAL CONSIDERATIONS

If an applicant wishes to apply alternative cridn their offset application, they may elect tquest a
review for special considerations subject to thim¥ang standards and processes. Any technical
documentation submitted will required a peer revimvthe County’s agent. Peer review shall be
completed at the cost of the applicant.

11.1 Review Authority

Requests for special considerations shall be readeamd approved by the County. Special
consideration requests requiring a high level etcsglized technical review will be analyzed by an
approved county contractor (e.g. agricultural eeginhydrogeologist) at the cost of the applicant.

11.2 Applied Water Rate Adjustment
Water rates may be adjusted to a maximum of thie &gplied water value as listed in Table 2 for
crediting well locations allowing for increasedgated acreage for new agriculture.
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11.2.1 Approval Criteria
Approval of requests shall be subject to providiligf the following as proof of historic
higher water use amounts:
a. Aerial Photo Documentation
Aerial photo documentation 5-years from the datgmrgfency Ordinance adoption (2008
to 2013) showing the area where the crop was grown.

b. Flow Meter Data

Flow meter data at the crediting well location(sfumenting water use 5-years from the
date of Urgency Ordinance adoption (2008 and 2013).

c. Pump Efficiency/ Power Usage

A pump efficiency/power usage report will be reqdito verify expressed previous
water use (AF/KWH). Report must be prepared by grichltural Engineer or other
qualified professional and shall include the follogecomponents:

i.  An analysis of water usage for the period betwed82nd 2013 utilizing
calculated values obtained through confirmed wethp electrical data and a
water to wire efficiency analysis that relates Kgage and pumping rate.

ii.  Documentation that the water was applied efficientling best available water
management practices for that particular crop. ubwntation shall include,
but is not limited to, details of how water is d@pgl(including type of
irrigation system), how water application is colir@, and irrigation
scheduling.

11.2.2 Properties Containing Ag Ponds/ Reservoirs
Sites with ponds are ineligible from this spec@ahsideration category due to evaporative
water losses, which cannot count toward actual apggication.

11.3 Alternative Neighboring Well Impact Analysis Consideration

If compliance with the neighboring well impact eria cannot be met, the applicant may enter into
agreements with landowners of properties wherénipact occurs. Such agreements shall include the
following:

a. Acknowledgement from the neighboring landowner thatacts may occur from the
establishment of the new use, and

b. Statement that the neighboring landowner acceptpaBsibility of potential future
impacts, and

c. The agreements shall be recorded against the Qifsglct parcel(s) and the potentially
impacted neighboring property(s).

11.4 Alternative Offset Distance Analysis
Because the proximity distance radius for detemgjr@ligibility for the program for Category IV
applications is calculated using the County’s dffistance calculator, detailed analysis usingtgrea
technical methods or data shall comply with théofeing.
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11.4.1 Refinement of Aquifer Parameters

Substitution of standardized aquifer parametensgusiore specific basin data will require that
the applicant request a special considerationh®@pplication. Such application requests shall
be reviewed based on the following:

a. Aquifer Parameters
Updated estimate of aquifer parameters includiagsmissivity and storativity shall
be used to provide alternative analysis to thedstahcalculator. These updated
values must be based on site specific aquifer pestermed by a qualified
groundwater professional.

b. Technical Analysis
Analysis shall be completed by a technical professli with special technical
expertise in the Paso Robles Groundwater Basir apiplicant will fund the
County’s peer review and approval of the techniepbrt.

c. Proximity Radius Calculations
Calculations of proximity radius shall be consisteith the calculation methodology
used in the County’s standardized calculator.

11.4.2 Expansion of Distance Radius Due to Multiple Welbkations at the Receiving Site
Multiple wells pumping to serve the new use mayaexpthe radius of the allowable offset
distance. This analysis requires additional groatdwexpertise and qualifying criteria.
Applicants wishing to expand the radius based ohipteiwell use at the receiving site shall
comply with the following.

a. Technical Analysis
Documentation and analysis analyzing aquifer chtariatics and the effective
additive value of multiple well locations at thee@&ving site shall be prepared by a
qualified professional. Distance analysis musttbeesame methodologies as
described in Appendix D as applicable.

b. Peer Review Required
Documentation submitted shall require peer revigshle County’s contractor to
determine if the above conditions meet the requémrgsnof this section at the expense
of the applicant.

11.5 Unique Case Study Projects

The County may elect to accept case study apgitatinder the Agricultural Offset Program that
allow for exceptions to the Maximum Acreage detaations set forth in section 6 where
landowners/operators agree to provide real-tingeisformation to facilitate expanded research and
data collection goals that will also improve thegram efficiency subject to the following:

a. Water Use Allotment Enfor ced
The calculated water use offset allotment shaéfiferced and adhered to for all case study
applications.
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b. Data Coallection Required
All participating properties must install real tiraatomated data measurements systems and data
must be uplinked to the County and/or their agemtlow for enhanced research and data
collection. At a minimum, the following shall becinded for case study projects:

i.  Published flow meter data (to public) that is oeersby &' party

ii.  Utilizes conservation technology and demonstraesits

iii. A Water Conservation Plan prepared for the irrigatereage within the scope of the

Special Consideration project boundary
iv.  Significant additional data collection may be regdibased upon proposal

Additional data measurements may be included atligezetion of the County and shall be
provided as specified to provide benefit to thgdaragricultural industry.

c. Signed Agreement
A signed agreement with the County shall be reabedminst the property deed outlining the
specifics of the data sharing and case study statusrements.

d. Failureto Comply
Failure to comply with the maximum water allotmerdy result in required reduction of planted
crop acreage or other enforcement action.

12 IssUANCE OF OFFSET CLEARANCE

If all criteria listed in the program can be maet,ddfset clearance shall be issued by the Couritg. T
offset clearance shall be subject to the beloveriat Annual renewal of an issued Offset Clearanzd!
be required as described in section 15.

a. Landowner Agreements and Deed Covenants
Agreements and Deed Covenants shall be submittetth@eequirements of section 13 for all
legal lots of record participating in the Ag Off$&bgram.

b. Flow Meter Installation
A flow meter shall be installed for each well indd on an offset application per the
requirements of section 14.

c. Annual Monitoring and Verification
All benefiting and receiving well locations shadl monitored and water use shall be verified per
section 15 of this program.

13 LANDOWNER AGREEMENTSAND DEED COVENANTS REQUIRED

13.1 Deed Covenants
All properties included in an offset clearance aalon for either crediting wells or receiving \eel
shall include a deed covenant recorded againgirtpeerty, regardless of whether or not the
properties are owned by the same entity or pef3ead covenants shall be in a form approved by the
County and the County shall be a party to the agee¢ by reference. Amendments to the agreements
shall be prohibited without written County approvghch covenant shall include at minimum the
following information:

a. Approved Total Maximum Water Allotment
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b. Approved Maximum Acreage

c. Approved Crop Type(s)with acreages for each ligitetbre than one crop type is
approved

d. Identification of properties participating in théf§et Clearance (crediting and/or
receiving sites)

e. Acknowledgement of Annual Verification Requiremeatsl Renewal of Offset Clearance
(annual application fees required)

f.  Annual Verification Schedule and Annual Reporting dlate

g. Acknowledgement of consequences for failing to meporting deadlines and/or
approved Offset criteria

h. Statement of County control over document contadtacknowledgement that
amendments cannot be made without written courpiyosal.

i. Nullification Language (see section 13.3)

13.2 Property Owner Agreements

A notarized signed copy of the agreement for temsf offset credits between participating private
landowners shall be submitted to the County fomtesiance in the application file. The County will
ensure that participating landowners list the ¢ragiount and agree to supply the credits in
perpetuity, or until the basin reaches a level haiter severity ranking (also see section 12.3.2).
Agreements shall also acknowledge annual reporéiggirements and grant access to well locations
as applicable.

13.3 Release of Deed Covenant
Deed Covenants related to approval of an Offsedr@lee may be released subject to the following:

a. Nullification Language for Deed Covenants

Language shall be included in each deed covenkratsiag all participating properties from the
requirements and restrictions of the Ag Offset Paoyif the basin reaches a level 1 severity
rating or better as declared by the County Boar8ugfervisors.

b. County Authority to Release Covenants

The County shall have the ability to release reedragreements and covenants if a crop or
crops are removed from a receiving site, or waserig returned to what it was prior to offset
being applied, based on a written request fromeheiving site landowner.

C. Superseding Documents

Superseding documents shall be recorded for allfioations to the property requirements
with the exception of the level of severity 1 deateon. Modifications to recorded documents
shall require County approval.

14 FLow METER INSTALLATION REQUIRED
All approved Offset Clearance applications willueg that a flow meter be installed on all credjtand
benefiting wells with the following exceptions:
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14.1 WellsRemoved from Service or Reduced in Service at Crediting Sites
Wells to be removed from or reduced in servicerediting locations where land will be fallowed in
order to generate a credit shall employ one ofdhewing methods:

d. Well Destroyed/ Decommissioned
Destruct well as per County Health Department paitdf not offering as monitoring well as
per 8.40 of the County Code.

e. Inoperative Wdll

A well is considered inoperative when the pumptheen removed, the crop irrigation system
is disconnected, or the power source is removedubented proof of these actions must be
provided in the annual verification report subnuttey the &' party.

f. Flow Meter Installed

A flow meter may be installed on the crediting wetlation as proof of water savings.
Documented proof of these actions must be proviidéide annual verification report
submitted by the'3party. This option is required where a creditirg/lwill remain in
partial service.

d. Monitoring Well L ocation
The well may be offered for use as a County growatdmevel monitoring well by following
County process for such.

15 ANNUAL REPORTING AND WATER USE VERIFICATION

15.1 Annual Renewal of Offset Clearance

An Offset Clearance shall be renewed annually coantiwith the annual reporting process. An
application for Offset Clearance Renewal shallutartted with the annual verification report and
shall include an application fee. Failure to sulthnit annual clearance renewal application,
application fee, and or annual verification regsrall be subject to the provisions listed in secfi6.

15.2 Annual Reporting Schedule

All flow meters for participating properties shb# read during the months of Oct 1- Dec 1 for each
year. Verification reports shall be submitted te @ounty no later than December 1. Participant
reports that have been enrolled in the programtless 6 months shall be submitted for the following
year. If any of the participating properties arerfd to be in non-compliance with the requiremefits o
the program, reporting shall be made in accordaritesection 16.

15.3 Annual Reporting Criteria
The following standards shall apply to all requifeglOffset Program reporting:

15.3.1 Report Preparation

All reports shall be prepared by a qualifiélifgarty to assess the below listed items. The
County may assess fees or take enforcement actgaisst those who fail to report according
to these standards.
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15.3.2 Required Information
The following required information shall be inclutdm all Offset verification reports:
a. Amount of water approved with the offset cleararace]
b. Current and past meter reading, and
c. A map showing where water was applied and whicp gras grown (verification of
acreage), and
d. Verification of wells not in service or in partisgérvice at crediting location(s), and
e. Statement of compliance with the approved offsedience

16 PROPERTIESIN NON-COMPLIANCE

Properties found to be out of compliance with thpraved offset clearance are subject to enforcement
action, including administrative fines, and maysoibject to a probationary period as determinedby t
County. If it is determined that the owner is rakihg steps to reduce irrigation water use andioyet
water use values are not achieved, additional mctioay be enforced per section 22.74.010 et seq.

16.1 Probation Period

Participants in the program found to be out of climmge with the approved offset clearance may be
given up to 12-months to bring the subject wellldans into compliance subject to the below
standards. The County shall have the authoritpitgd the probationary period or end the
probationary period at any time and take any eefoent action deemed necessary to bring about
compliance.

16.2 Reporting Standardsfor Non-Complying Properties
The following standards shall be met for all nomptiant properties during the probation period:

16.2.1 Water Conservation Plan Required

Participants will be required to develop and impetra water conservation plan (WCP) to
meet their water requirement goals (See definiti®estion 1.3). At a minimum, the WCP shall
include the following:

a. Analysis of operational practices resulting in esscevater consumption, and

b. Analysis of projected target water use values, and

c. A discussion of operational and/or irrigation magdifions needed to achieve the
reduced water use goals (BMPs), and

d. Schedule for implementation of infrastructure andfoerational improvements.

16.2.2 Timing
A WCP shall be submitted within 30 days of Countyification of non-compliance.

16.2.3 Quarterly Reporting Required

Quarterly reports shall be submitted byp@rty verifier throughout the probation period to
determine if water use reduction strategies andabjp@al changes are being implemented in
order to comply with the Ag Offset Program and thatgressive actions toward the
participants Water Conservation Plan are being met.
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16.3 Extension of Probationary Period

If at the end of the prescribed probationary petiaproperty remains out of compliance but all
efforts have been made to reduce water use andléiepl professional determines that compliance
can be achieved by the next reporting cycle, thenGomay grant an extension to the probationary
period. All reporting requirements shall be corgsistwith those listed above in section 16.2.

16.4 Assessment of Fines

If at the end of the prescribed probationary peradt any point in time during the probationary
period, it is determined that the owner is notriglksteps to reduce irrigation water use and/oetarg
water use values are not achieved, fines shalsbesaed consistent with section 22.74.010 of the
County Code.

16.5 Reduction of Approved Acreage
If compliance cannot be achieved at any pointriretithe County shall have the authority to reduce
the number of acres approved through the Offsetr@iee.
a. Acreage shall be determined based on current watelevels to achieve the approved water
allotment amount, and
b. Superseding deed covenants shall be recorded agensroperty(s) listing the revised
acreage, and
c. All crops shall be removed from the excess acreatien 60 days of the recordation of the
superseding document.

17 NULLIFICATION OF PROGRAM

If at any point in time beyond the approval datéhef Ag Offset Program the basin is certified kel |
severity or better, this program shall become @l void and all restrictions on applied irrigatfon
participating properties shall be negated. Thiglege will be reinforced for offset credit transaas
recorded in property deeds. It is important to ribée the process for basin severity ranking folaw
scientifically based, data intense process and bwusdtified by the County Board of Supervisors.

18 CONSISTENCY WITH COUNTY DOCUMENTS, RULES, AND PROCEDURES

All applications for an Agricultural Offset Cleamamust be consistent with the Land Conservatidn Ac
and the County’s Rules and Procedures. No apmitatiall be approved which conflicts with any
applicable Federal, State, or County regulation.

19 SEVERABILITY

If any provision of this program or its applicatitmany person or circumstance is held invalid, the
remainder of the program or the application ofghavision to other persons or circumstances is not
affected.
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APPENDIX A. APPLIED CROP WATER DEMAND

1. Localized Crop Water Data

This section presents the equations and valuestasedculate the Applied Crop Water values used to
establish offset credits in the program. Portiointhis work are also presented in the SLO MastetéiVa

Report (2012). Only data for the Santa MargaAtascadero/Templeton, and Salinas/Estrella Water

Planning Areas (WPA) presented in the Master WReggort apply to the Paso Basin and the program
focuses on data that is most specific to the Sallifsrella area.

2. Crop Water Requirements

In order to determine the quantity of water pothtisaved by switching from one crop to anothlee, t
amount of water required to grow particular cropsstibe determined. Several variables are reqéired
this calculation of annual crop-specific appliedevacalculated as acre-feet water per acre pear yea
These include factors related to the crop, thetiogan which it is grown, irrigation water qualjtgnd
irrigation system efficiency. It is important totearop water use is influenced by the variability
weather parameters, crop characteristics, manademamtices, and other environmental factors (Abén
al. 1998). As a result, a precise number for CraaRequirement is difficult to determine. TheCsL
Master Water Report includes a range of crop waguirements presented as low, medium, and high
values to account for this variability. We reconmui¢hat a medium value be used in the Ag Offset
Program for each crop category because this refisean average condition. Using the low value could
result in insufficient water being allocated foe ttrop and a high value could result in too muctewa
use in some years. Equations and values useddalat® the Crop Water Requirements are derived from
Appendix | of the SLO Master Water Report (2012).

The annual crop-specific applied water expressediia-feet per acre per year (AF/Ac/Yr) is calcediat
in the SLO Waster Water Report using the followaggiation:

_ETc-ER

Annual Crop-Specific Applied Water(AF/Ac/Yr) T LR E

+ FP

where:

ETc = crop evapotranspiration = ETo x Kc
ETo = reference evapotranspiration

Kc = crop coefficient

ER = effective rainfall

FP = frost protection

LR = leaching requirement

IE = irrigation efficiency

Each variable used in the equation is discuss#tkifollowing sections.
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2.2 Evapotranspiration and Crop Groups

Evapotranspiration is the combination of the wadst from a cropped area by evaporation from wet
soil and plant surfaces, and loss of water fromtgi@nspiration. The Food and Agriculture
Organization of the United Nations (FAO) presenpsacedure for estimating crop
evapotranspiration in Irrigation and Drainage Payer56 (Allen et al. 1998). The California
Department of Water Resources, University of Catifo Cooperative Extension, and the Cal Poly
Irrigation Training and Research Center use thoggdure, and it is the same procedure used in the
preparation of the San Luis Obispo (SLO) Masteraf/Report (2012). Crop evapotranspiration
(ETc) is calculated as the product of referencgetranspiration (ETo) and a crop specific
coefficient (Kc). Crops are assigned to Crop Graupshe basis of water demand for
evapotranspiration.

a. Reference Evapotranspiration (ETo)

Reference evapotranspiration (ETo) representsghmaimate theoretical water use of a well
watered, cool-seasoned grass, 4 — 6 inches taérdall cover. The principal weather
parameters affecting evapotranspiration are raxfigdir temperature, humidity, and wind speed.
The California Irrigation Management Informations&m (CIMIS) is a program of the Office

of Water Use Efficiency, California Department oW Resources (DWR) that manages a
network of over 120 automated weather stationkérstate of California. Hourly average
weather data is used to calculate hourly ETo. Thadurly ETo values for the day (midnight-
to-midnight) are then summed to produce estimdtedsity ETo. Water Planning Areas were
assigned to specific Paso Robles Climate GroupsléTa) and Monthly reference crop ETo
values from for the Paso Robles Climate Group amengn Table 1c. Appropriate CIMIS were
selected for the assigned climate groups (TableRdference evapotranspiration can be quite
variable (Figure 1). It is higher during the summemths and varies between years depending
on whether the year was wet, normal, or dry.

Table 1a. Assigned Climate Groups
Water Planning Area Assigned Climate Group
Santa Margarita Atascadero
Atascadero/Templeton Atascadero
Salinas/Estrella Paso Robles
Table 1b. Rainfall Stations and Average Precipitation (Inches/'Yr) by WPA
. . Average
Water Planning Area ASS'gSnte?. Rainfall gounti Precipitgtion Record
ation ag€# | (AF/ACIYY)
Santa Margarita Santa Margarita 9a 2.03 1887-2003
Atascadero/Templeton  Atascadero 1916-2003
Mutual Water 34 1.45
Company
Salinas/Estrella Paso Robles 10 1.27 1972-2003
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Table 1c. Monthly Reference Crop ETo (Inches/M onth)

by Climate Group

Month ETo (inches/month)
Atascadero Paso Robles

January 1.2 1.6
February 1.5 2.0
March 2.8 3.2
April 3.9 4.3
May 4.5 5.5
June 6.0 6.3
July 6.7 7.3
August 6.2 6.7
September 5.0 5.1
October 3.2 3.7
November 1.7 2.1
December 1.0 1.4
Total (Inches/Yr) 43.7 49.2

Figure 1. Monthly variation in the Reference Evapotranspiration (ETo) at CIMIS Station 163 in

Atascader o (2001-2010)
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b. Crop Coefficient (Kc)

The crop coefficient integrates the effects of aebteristics that distinguish a field crop from the
grass reference described above. Different cropsaie different Kc coefficients. The changing
characteristics of the crop over the growing seadsm affect the Kc coefficient. In general, the
Kc value increases as the plants grow in size. @ Kesvalues were adapted from a Department

of Water Resources Bulletin (DWR 1974) and two Usbgerative Extension documents
(Snyder et al. 1989a, b).

A specific crop in SLO County is assigned the Klugaused for the Crop Group in which it
categorized (Table 2). Small grains and strawbgkriere added to the crop group list presented
in the SLO Master Water Report. Assignment of Gespups is discussed below.

Table 2. Crop Coefficient for Each Crop Group by Month
Month _ _ Crop Coefficient _

Alfalfa | Citrus | Deciduous Nursery| Pasture| Vegetablesvineyard
January 0.0 0.56 0.0 0.5 0.0 0.0 0.0
February 0.0 0.56 0.0 0.5 0.0 0.0 0.0
March 0.9 0.56 0.6 0.5 1.0 0.0 0.0
April 0.9 0.56 0.7 0.5 1.0 0.0 0.0
May 0.9 0.56 0.8 0.5 1.0 0.0 0.6
June 0.9 0.56 0.9 0.5 1.0 0.0 0.7
July 1.0 0.56 1.0 0.5 1.0 0.0 0.6
August 1.0 0.56 1.0 0.5 1.0 1.0 0.5
September 1.1 0.56 0.9 0.5 1.0 1.0 0.3
October 1.0 0.56 0.8 0.5 1.0 1.0 0.1
November| 0.0 0.56 0.0 0.5 0.0 1.0 0.0
December 0.0 0.56 0.0 0.5 0.0 1.0 0.0

c. Crop Evapotranspiration (ETc)

Crop evapotranspiration (ETc) is calculated by iplyling the reference evapotranspiration
(ETo) (Table 1c) by the crop coefficient (Kc) (Tald). The results are summarized in Table 3.

Vineyard and vegetable crops have the lowest ETiega Pasture and alfalfa have the highest
ETc values, twice the ETc of vineyards.

Table 3. Annual Crop Evapotranspiration (AF/Ac/Yr) for each Crop Group and
WPA
Annual Crop Evapotranspiration (AF/Ac/Yr)
Crop Santa Margarita Atascadero/Templeton Salinas/Estrella

WPA WPA WPA

Alfalfa 3.1 3.1 3.4
Citrus 2.0 2.0 2.3
Deciduous 2.8 2.8 3.0
Nursery 1.8 1.8 2.1
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Pasture 3.2 3.2 3.5
Vegetables 1.4 1.4 1.6
Vineyard 1.3 1.3 1.4

2.3 Crop Groups

Crops with similar calculated ETo values are assiigio Crop Groups by California DWR. Although
the groups are based on commodities that may liaarswater requirements, the actual water
usage will vary based on individual commodity, stafymaturity, presence of cover crop, soil type,
and management factors. A significant discrepandkieé grouping is that water use by strawberries is
more similar to water use by vegetables than biddeas trees.

Table 3. Crop Group and Commodities Used for the Agricultural Demand

Analysis

Crop Group Primary Commodities
Alfalfa Alfalfa

Christmas trees, miscellaneous nursery plants,
Nursery

flowers

Miscellaneous grasses, mixed pastures, sod/turf,
Pasture

sudangrass

Small Grains Oats, barley, wheat

Avocados, grapefruits, lemons, oranges, olives

Citrus . .
kiwis, pomegranates (non-deciduous)
Apples, apricots, berries, peaches, nectarines
Deciduous plums, figs, pistachios, persimmons, pears,

guinces, strawberries

Strawberries Strawberries

Artichokes, beans, miscellaneous vegetables,

Vegetables .
mushrooms, onions, peas, peppers, tomatoes

Vineyard Wine grapes, table grapes

2.4 Effective Rainfall

Effective rainfall is defined as the part of thanfall that is used to meet the evapotranspiration
needs of growing crops, and does not include rusnadf percolation below the root zone (NEH,
1993). The primary factors that influence effectigfall are precipitation characteristics, soil
properties, crop ETc, and irrigation management.

The amount of effective rainfall was calculatednmitiplying the average precipitation measured
at the rainfall Paso Robles station assigned t&\tRé in which a crop is grown (Table 1b) by the
effective rainfall percentage, that is, the portidmainfall that infiltrates into the soil (Tabf.
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Table 4. Effective Rainfall Percentage for Each Crop
Group
Crop Low Range High Range

Alfalfa 40% 60%

Citrus 40% 60%

Deciduous 40% 60%
Nursery 30% 50%
Pasture 40% 60%
Vegetables 15% 25%
Vineyard 30% 50%

Recharge of soil water by rainfall during wintenaaduce the crop irrigation requirement (NEH
1993). However, the contribution of winter rain Bigeis difficult to estimate. In semi-arid regions,
the winter precipitation may be inadequate to reghéhe crop root zone before the start of
irrigation. However, a Paso Robles vineyard iriigastudy showed a reduction in irrigation
application with greater rainfall during the preicgpwinter (Battany 2013).

2.5 Frost Protection

Only grapes and berries are protected from froshduhe winter months (Table 5). Sprinkler frost
protection is used for grapes throughout SLO Cotnotyy March to April, and for strawberries and
blueberries in Salinas/Estrella WPA from JanuarMtoch. The amounts of water used for frost
protection included in the calculation of the AnhGeop-Specific Applied Water for vineyards and
berries were 0.25 AF/Ac/Yr and 0.4 AF/Ac/Yr (SLO1ZA). It should be noted that the amount of
water used for frost protection varied between faamd years. The SLO Master Water Report
describes the assumptions made to calculate thararabfrost protection water used for grapes and
berries.

Table 5. Estimated Frost Protection Requirementsin AF/Ac/Yr
Crop Type Estimated AF/Ac/Yr for frost
protection
Berries 0.40
Grapes 0.25

2.6 Leaching Requirement

Leaching requirement is the fraction of the applieder required to maintain a desired salinity leve
in the soil. Leaching requirements in Table 6adapted from the Final Report Paso Robles
Groundwater Basin Study (2002).
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Table 6. Leaching Requirementsfor the
WPAsin Analysis
Leaching
Crop Requirement
Units
Alfalfa 0.08
Citrus 0.05
Deciduous 0.08
Nursery 0.05
Pasture 0.11
Vegetables 0.08
Vineyard 0.16

2.7 Irrigation Efficiency

The SLO Master Water Report relies on informatiam local farm advisors to identify common
types of irrigation used for the various crops (€atn). The most common irrigation systems used in
this area are sprinkler and micro-irrigation (aki@)X Alfalfa and pastures are irrigated using
sprinklers only, and vineyards use only drip irtiga.

Table 7a. Estimates of Current Irrigation System Types by Crop
Group
Percentage of Acreage with Irrigation System
Crop Type (%)

Surface Sprinkler Micro
Alfalfa 0 100 0
Citrus (permanent 0 20 80
Deciduous 0 20 80
Nursery 0 50 50
Pasture 0 100 0
Permanent 0 20 80
Vegetables 0 40 60
Vineyard 0 0 100

Irrigation Efficiency was estimated using the feling equation:
IE (%) = Distribution Uniformity x (1- LossesX 100

Distribution uniformity (DU) is defined as a measwaf how uniformly water is applied to different
areas in a field, expressed as a percentage. Av&iagribution Uniformity values for sprinklers and
micro irrigation systems of 75 and 85 percent wexed to calculate the irrigation efficiency
(IE).Water loss from the system occurs through -avatering, evaporation from the wet soil surface,
runoff, and seepage from water distribution ditclaesl leaks. Data on irrigation uniformity and
losses was obtained from local Resource ConsernvBligtricts, vineyard owners, and recent studies
reviewed by ESA during the preparation of the Magtater Report (SLO 2012). Irrigation
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Efficiencies were assigned to crop groups accorttirthe primary irrigation system (Table 7b). A
considerable range in IEs can be expected betweldridual system DUs and water loss control.

Table 7b. Existing Irrigation Efficienciesfor Each Crop Group
Existing Irrigation
Crop Efficiency Ranges (%)
Low High
Alfalfa 60% 75%
Nursery 60% 75%
Pasture 60% 75%
Citrus and Deciduous 70% 85%
Vegetables 70% 85%
Vineyard 70% 85%

2.8 Crop Water Requirement Results

The low values for crop water requirement werewated by using the high values for effective
rainfall and irrigation efficiency in equation 1hd& high values for crop water requirement were
calculated by using the low values for effectivafal and irrigation efficiency in equation 1. The
medium values were calculated by adding the lowtagh values, and dividing by two. All values
are presented in Table 8. Based on the range betwgle and low crop applied water values for the
crops in Table 8, we can estimate similar rangesrwll grains and strawberries to be the medium
value + 20 %. The high values for small grains sindwberries are 2.0 and 2.8 AF/Ac/Yr.
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Table 8. Crop Specific Applied Water (AF/Ac/Yr) by Crop and WPA
Applied Water (AF/Ac/Yr)
Crop Ranges Salinas/
Estrella WPA
Alfalfa Low 3.8
Medium 4.5
High 5.2
Citrus Low 1.9
Medium 2.3
High 2.7
Deciduous” Low 3.0
Medium 3.5
High 4.1
Strawberries | Low 2.0
Medium 2.3
High 2.6
Small Grains | Low 1.0
Medium 1.2
High 1.4
Nursery Low 2.0
Medium 2.5
High 2.9
Pasture Low 4.2
Medium 4.8
High 5.5
VegetableS Low 1.6
Medium 1.9
High 2.2
Vineyard Low 1.4
Medium 1.7
High 2.1
1 Assumes two vegetable crops planted per acrgeger
2 Values for Deciduous crops and Pasture are eaditibased on original data used to prepare theeMa&ter Report.
3Information obtained from Current Cost and Retsiudies, UCCE, UC Davis (Small grains 2013 datav@ierries 2011 data)
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3. Possible Sour ces of Offset Credits

Credits for the Ag Water Offset Program, within PFIRGWB, may come from a combination of sources.
As technology, information, practices, and irrigatefficiencies evolve and improve, other forms and
sources of credits may become available to offeetwater use in the PRGWB. Below is a list of
potential sources of credits available from cur@dotumented practices.

» Fallowing of irrigated land resulting in less pumgi

» Crop conversion(s) to less water intensive cropdeaignated by the adopted program water use
charts (e.g. alfalfa to olives, irrigated pastureltyland range, water intense deciduous crops to
less intensive deciduous, grain or vegetable cregy,

3.1 Water available from crop conversion

Calculating the amount of water that is made abldy switching from a specific crop to one
requiring less water can be done by using the dronop-specific applied water calculated for each
Crop Group within each WPA (SLO 2012). Howevernaeted above, the methodology used to
derive the listed numbers is a standardized acdeggiproach. This information for the
Salinas/Estrella WPA, using the medium value, @shin Table 9.

Table 9. Existing Crop-Specific Applied Water by
Crop Group
Applied Water
Crop Grou
P roup (AF/IACIYT)
Alfalfa 4.5
Citrus 2.3
Deciduous 3.5
Strawberries 28
Nursery 2.5
Pasture 4.8
Small Grain 1.9
Vegetables 1.9
Vineyard 1.7
1. Information obtained from Current Cost and Retutundis,
UCCE, UC Davis (Small grains 2013 data, Strawbsrrie
2011 data), see section “Strawberries” and “Smedi”
in this report to understand how these crop requerg
numbers were derived using the methodology of thstikt
Water Report
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To determine how many acres of a “new” crop cagrogn using the same amount of water as an
“existing” crop, an area conversion factor can dlewated by dividing the “existing” crop applied
water by the “new” crop applied water. Convertfragn a high water usage crop to one requiring
less water will result in a largeit. more than 1) acreage conversion factor. An exaropthe

results of this calculation crops in the Salinasétie WPA is shown in Table 10.

In this WPA, because alfalfa and pasture use matenthan vineyards or vegetables, the area
conversion factor ranges between 2.4 to 3.5. Likewif 100 acres of irrigated alfalfa in this WPA
was fallowed, the water could be used for 265 agfésew” vineyards. It is clear that there is wate
available for crop conversion within the Salinag/élta WPA.

Table 10. Crop Area Conversion per Crop for SalinagEstrella WPA

Convert from | Applied Water To Acreage

1Ac (AF/Ac/Yr) Alfalfa Citrus | Deciduous Strawberries Nursefy  Pastyre IB@mins| Vegetables Vineyargd
Alfalfa 4.5 1.96 1.13 1.96 1.80 0.75 2.65 2.37 2.65
Citrus 2.3 0.51 0.58 1.00 0.92 0.38 1.35 1.21] 1.3
Deciduous 4 0.89 1.74 1.74 1.60 0.67] 2.35 2.11 2.35
Strawberries 2.3 0.51 1.00 0.58 0.92 0.3 1.35 121 1.35
Nursery 25 0.56 1.09 0.63 1.09 0.42 1.47 1.32 1.4y
Pasture 6 1.33 2.61 1.50 2.61 2.4Q 3.53 3.14 3.53
Small Grains 1.7 0.38 0.74 0.43 0.74 0.64 0.2 0.89 1.90
Vegetables 1.9 0.42 0.83 0.48 0.83 0.74 0.3p 1.17 112
Vineyard 1.7 0.38 0.74 0.43 0.74 0.68 0.2§ 1.00 0.8¢4

Strawberries:

The calculated medium crop applied water for dteies is 2.3 AF/Ac/Yr (November through August).
The Paso Robles (Salinas/Estrella)ETo values usdtié calculation are presented in Table A6 of the
SLO Master Water Report(2012). The crop coeffid€rable 11a) are based on UC strawberry variety
Albion planted in the Salinas Valley on 48-in b¢dahn, 2012). We used the same low and high
effective rainfall (ER = 0.4 and 0.6 AF/Ac), leaediratio (0.16), and low and high irrigation eféiocy
(IE =70 and 85 %) as used for vineyards to caleula¢ crop water use value. The value for frost

protection (FP) used in the calculation is 0.4 Ag?¥x (SLO Master Water Report, 2012). The low and
high crop applied water values for strawberriesZabeand 2.6 AF/Ac/Yr.

Table 11a. Strawberry Crop Coefficientsand Calculated
Crop Evapotranspiration
Month ETo Kc ETc
(inches) (foot)
January 1.6 0.06 0.01
February 2.0 0.14 0.02
March 3.2 0.23 0.06
April 4.3 0.37 0.13
May 5.5 0.52 0.24
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June 6.3 0.66 0.35
July 7.3 0.74 0.45
August 6.7 0.79 0.44
September 5.1 0 0
October 3.7 0 0
November 2.1 0.02 0
December 1.4 0.04 0
Total 1.71

The following equation was used to calculate ttop @pplied water (AF/AC/YR):

Crop Applied Water = ——<— 28 | pp
rop Applied Water = A—LR)xIE
The calculated low value of crop applied water is:
, 1.71-0.6
Strawberry Low Crop Applied Water (AF/AC/YR) = +04 =20

(1—0.16) x 0.85

The calculated high value of crop applied water is:

1.71-0.4
Strawberry High Crop Applied Water (AF /AC/YR) = (1=0.16)x 070 +04 =26

The calculated average value of crop applied water

. High+ Low 4.6
Strawberry Average Crop Applied Water (AF /AC/YR) = — s =5 = 2.3
Similar crop applied water values were publishedhya et al. (UCCE Report, 2011) who reported that
the total water applied to strawberries in Santdb&a and San Luis Obispo Counties is 2.3 AF/Aclyea
Strawberries are irrigated using sprinklers aftanting. From December through February, the plargs
drip irrigated as necessary. From February thraugjnthe plants are drip irrigated every threeotar f
days. Effective rainfall is not taken into account.

Cahn, M.D. 2012. Estimated Crop Coefficient of &trarry. Salinas Valley Agriculture — ANR Blogs.
http://ucanr.edu/blogs/blogcore/postdetail.cfm?past=6934.

Dara, S., K.M. Klonsky, and R.L. De Moura. 2011nfpée Cost to Produce Strawberries. South Coast
Region: Santa Barbara and San Luis Obispo Coul@ie£C-11-1. University of California Cooperative
Extension. Davis, California.

Small Grains (winter forage):

Small grains, or winter forage, include oats, wregat barley. In San Luis Obispo approximately bélf
the small grain acreage is planted with oats, ¢seis mainly barley and a little wheat. Plantingurs
between October and December, and harvest islinsaing. The Paso Robles (Salinas/Estrella) ETo
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values used for the calculation are presented leT&6 of the SLO Master Water Report (2012). We us
the Kc values of 1.0 to calculate ETc (Table 11B)e calculated medium crop applied water for small
grains is 1.2 AF/Ac/Yr. We used the same low argh lgffective rainfall (ER =0.4 and 0.5 AF/Ac),
leaching ratio (LR = 0.05), and low and high irtiga efficiency (IE =60 and 75 %) as used for pesgu

to calculate the crop water use value. The lowtaghl crop applied water values for small grainslafe
and 1.4 AF/Ac/Yr.

Table 11b. Small Grain Crop Coefficientsand Calculated
Crop Evapotranspiration
Month ETo Kc ETc
(inches) (foot)
January 1.6 1.00 0.13
February 2.0 1.00 0.17
March 3.2 1.00 0.27
April 4.3 1.00 0.36
May 5.5 0 0.00
June 6.3 0 0.00
July 7.3 0 0.00
August 6.7 0 0.00
September 5.1 0 0.00
October 3.7 0 0.00
November 2.1 1.00 0.18
December 1.4 1.00 0.12
Total 1.22

The following equation was used to calculate ttop @pplied water (AF/AC/YR):

Crop Applied Water = ——1<_ER | pp
rop Applie aer_(l—LR)xIE

The calculated low value of crop applied water is:

1.22 -0.5

Small Grain Low Crop Applied Water (AF/AC/YR) = (1-0.05)x0.75

+0 =1.0

The calculated high value of crop applied water is:

1.22 — 0.4
(1—0.05) x 0.60

Small Grain High Crop Applied Water (AF/AC/YR) = +0 =14

The calculated average value of crop applied water

High+ Low 2.4
—— =—=12

Small Grain Average Crop Applied Water (AF/AC/YR) = > >

The crop water use will vary due to planting datpe of crop, weather/location, and maturity ranfe
the variety. The calculated values of crop wager presented in this report are within the ranges
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observed in CA. The moisture required to produceoa of oat hay ranges from 0.8 to 1.6 AF/Ac(UC,
1982). Water consumption by wheat in the Centrdleyacan range from 0.75 AF/Ac if the crop is
harvested at the boot stage for forage, to 1.8 A/Aarvested for grain (UC, 2006). Barley conseame
less water than wheat because it has a shorteirgg@sason (1.4 AF/Ac).

University of California (UC). 1982. Oat Hay andagie Production. Leaflet 21265. University of
California, Division of Agricultural Sciences. DayiCalifornia.

University of California (UC).) 2006. Small Graimd@luction Manual, Part 5: Irrigation and Water
Relationship. Publication 8168. University of Catifia, Division of Agriculture and Natural Resowsce
Oakland, California.

Pasture:

The pasture crop applied water was recalculatetjubie Salinas/Estrella ETc value (Table 3) presknt
in the San Luis Obispo Master Water Report (200&).used the low and high effective rainfall (ER4=0.
and 0.5 AF/Ac), leaching ratio (LR = 0.05), and lamd high irrigation efficiency (IE =60 and 75 %) a
presented in the SLO Master Water Report. Thedoa/high crop applied water values for pasture are
4.2 and 5.5 AF/Ac/Yr. The calculated medium crppleed water for pasture is 4.8 AF/Ac/Yr. These
numbers are different than those presented inltkieNBaster Water Report Table Al.

The calculated low value of Crop Applied Water is:

3.51-0.5

Pasture Low Crop Applied Water (AF/AC/YR) = (1=005) %075 +0 =42

The calculated high value of Crop Applied Water is:

351-04

Pasture High Crop Applied Water (AF/AC/YR) = (1= 0.05) x 0.60 +0 =55

The calculated average value of Crop Applied Wister

High+ Low 24

Pasture Average Crop Applied Water (AF /AC/YR) = — s =5 = 4.8

Deciduous Crops:

The deciduous crop applied water was recalculatedyithe Salinas/Estrella ETc value (Table 3)
presented in the San Luis Obispo Master Water R¢p012). We used the low and high effective

rainfall (ER =0.5 and 0.8 AF/Ac), leaching ratioRl= 0.11), and low and high irrigation efficiendi (

=70 and 85 %) as presented in the SLO Master ViRport. The low and high crop applied water
values for deciduous are 3.0 and 4.1 AF/Ac/Yr. Thleulated medium crop applied water for deciduous
is 3.5 AF/Ac/Yr. These numbers are different tHasse presented in the SLO Master Water Report
Table Al.

The calculated low value of crop applied water is:
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3.05-0.8

Deciduous Low Crop Applied Water (AF/AC/YR) = (1= 011) x 085 +0 =3.0

The calculated high value of crop applied water is:

3.05-0.5

Deciduous High Crop Applied Water (AF /AC/YR) = A=01D)x07 +0 =41

The calculated average value of crop applied water

High+ Low 7.1
——— =—=35

Deciduous Average Crop Applied Water (AF/AC/YR) = > =

3.3 Existing water usage by crop typein the PRGWB

The SLO Water Master Report presents the 2008 atstaracreage of irrigated crops as reported by
the growers utilizing the County Crops ArcGIS® (8Dtayer. Estimates for the 2013 acreage of
irrigated crops were determined utilizing the Cquitops ArcGIS® (2013) as shown in Table 12.
For the purposes of this analysis, the irrigatadmodities were categorized into seven groups,
excluding strawberries and small grains, and oyedawith Paso Robles Ground Water Basin Sub
Area delineation data from SLO County.

Table 12. Existing Estimated Irrigated Crop Acreage by Sub-Area®
Crop Group 2013

Alfalfa Citrus | Deciduous | Nursery | Pasture | Vegetables | Vineyard
Sub Area (ac) (ac) (ac) (ac) (ac) (ac) (ac)
Estrella 635 132 570 9 740 3,608 17,032
Creston 462 247 82 12 169 2,039 6,984
Shandon 294 18 0 44 9 1,227 3,728
Atascadero 57 7 13 12 236 1,777 397
San Juan 389 0 0 0 201 710 2,672
South Gabilan 0 1 0 0 0 91 465
North
Gabilarf? n/a n/a n/a n/a n/a n/a n/a
Bradley? n/a n/a n/a n/a n/a n/a n/a

Tota®® | 1,837 405 665 77 1,355 9,453 31,277

%creages were determined by utilizing County CrapsGIS® (2013) data, which is based on the pesticise records.
2. South and North Gabilan sub-areas were excluded &mealysis and not within San Luis Obispo Countytk.
3. 99.9 percent of strawberries in the County aretémtautside of the sub-areas analyzed.
4. Small grains is not a classified commodity in tteu@ty Crops ArcGIS® (2013) layer.

The estimated total volume of water use by each tyjee in all the sub-basins was calculated by
multiplying the total irrigated crop area (Table b¥ the medium range Crop Applied Water values
for crops in the Salinas/Estrella WPA (Table 9).
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Information on how much water can be conveyed fom@ crop to another within the PRGWB is
shown in Table 13. This table indicates that a maxn potential of 16,394 AF/Yr will be available
for the conversion of current alfalfa and pastumpland to vineyard, or a maximum potential for
9,644 Ac of new irrigated vineyards.

Table 13. Estimated Total Irrigation Water Use per Year (AF/Yr) by Crop within all the PRGWB
Sub-Areas
Applied Water Total Irrigation Water Use per Year
Crop Group (AF/ACIYT) Total Acres | (AF/YTr)
Alfalfa 4.t 1,837 8,26¢
Citrus 2.2 40t 93z
Deciduou 3.k 66& 2,32¢
Nursen 2.t 77 19z
Pastur 4.& 1,355 6,50:
Vegetable 1.¢ 9,453 17,96(
Vineyarc 1.7 31,277 53,17
Total 89,352

5. DISCUSSION

Reviewing the available information and applyingnstards to evaluate water use by crop categories
within WPAs, it is clear there exists the potenttatevelop a practical Agriculture Water Offseddgham
for the Paso Robles Groundwater Basin in SLO County

It is recommended that, when evaluating applicatfon new irrigated agriculture, the medium valtie o
the crop specific applied be used when estimatiegatnount of credit available from crop conversions
The rationale is there is a significant amountarfability in crop water use because of factorhsag
soil, micro-climates, evapotranspiration ratespar@nagement, etc. that will affect the true amadint
water applied. Also, for the purpose of the prograns the ratio of the water use between the srpd
not the specific number that determines the ofisétntial.
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APPENDIX B. IMPACT ANALYSISFOR WELL PROXIMITY

1. PROXIMITY INTRODUCTION

Following determination of water use by crop typeximity criteria was developed for acceptableseff
credits to ensure that the credit does not causgemmtled impacts to neighboring wells and the
groundwater basin from applying offsets. A catémdr(category 1-4) process was established toldpve
the proximity criteria. Each category is progreski more complex and the proximity criteria more
stringent depending upon the location of the credecause credits and offsets will not alwaysi¢he
same property or by the same landowner, a mechanisalculate impacts within the PRGWB was
developed. This mechanism uses standard drawdaleulations to assess the sphere of influence from
well operations. This is an important step to lble o verify and ensure offset credits actuallyigate
increased groundwater use within the PRGWB.

2. PROXIMITY CRITERIA

Increased pumping to serve a new or expanded ssiadgotential to exacerbate the groundwater level
decline in the basin and to negatively impact neggimg wells as a result of increased water level
drawdown. For these reasons, proximity criteriaensdveloped to make sure the offset credit actually
benefits the aquifer in the vicinity of the impéicicreased pumping) and to reduce the potentimhpact
neighboring wells. To encompass the various pdggabiof offsets, a series of categories or typles
credits were established; the first category wéllthe simplest condition and subsequent categeiies

be more involved. Proximity criteria that mustrbet for each Category of offset are describedvbelo
Terminology used throughout this section is
presented in Figure 1.

Static water level Depth lo water

Cone of /

depression Drawdown

Furmiping level —————l_'——
H— RBadius of
i— influence

Figure 1. [llustrates terminology used throughout this section
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Category 1 Offset Credit and Increased Water Use on Same Property from Same Well

This applies when the offset credit is derived fribve same property, same well, and same owneighip.
the proposed new water use (well) is within thesmetermined by San Luis Obispo County as being
severely depleted, no offset credits will be alldvtleat will permit additional pumping in that angaess
the offset credit is derived from the same depleted. Figure 2 is a map prepared by GEI Congslta
(August 2013) that shows the most recent Paso R@asin groundwater depletion map for the period
1997 - 2013. On this map, the areas with severketi@p are shown in deep red. For the purposeiisf t
analysis, the RCD is recommending that the sevepéetion area be defined as the area where there ha
been greater than 50 feet of groundwater levelimkdNo additional pumping will be permitted inghi
area if the offset credit is derived from an aretsiole of the severe depletion area. Credits tteat a
derived from within the severe depletion area caafiplied to new uses within the severe depletiea.a

It is recommended that the severe depletion magpbated annually using updated water level data and
that the map be prepared using consistent datgatégion protocols. Category 1 offset credit prsgls
located outside of the severely depleted area haarther proximity related criteria that mustrbet.

Category 20ffset Credit Coming from Different Well on the Same Property

This applies when the offset credit is derived frawlifferent well on the same property with the sam
ownership. The applicant must meet the Categomjtdria and the offset credit source must be derive
from a well that is open to the same hydrogeoldgitrata as the well providing the new water source
(must provide well log/report indicating strataeygnd other geologic information).

The applicant must demonstrate that neighborindswietigation and domestic) located near the well
serving the new water use will not be significamthypacted by the additional water level drawdown, o
all property owners within that radius provide teit approval of the new water use. The method for
determining the amount of drawdown impact at nedgimy wells is presented in Appendix B. Once the
level of drawdown in the neighboring well has bealtulated, the next step in the process is tauatal
the significance of the water level drawdown impatiheighboring wells. For the purposes of this
analysis, water level drawdown in the neighboriradl weans the difference between the static water
level when the well is not being operated for astet hours and the water level in the neighbaorialy
when the well serving the new use is being operatiedorder to evaluate the level of impact, ciéte
were established. For this analysis, a significapact on a neighboring well is defined as follows

a) For domestic wells, the calculated water level diawn at the impacted well is greater than
15 feet or more than 20 percent of the availalkdevdown in the well (available drawdown is
defined as the amount of standing water above uhgpgntake or well screen), or

b) For irrigation wells, the calculated water levedwdown at the impacted well is greater than
30 feet or more than 20 percent of the availaldevdown in the well, or

c) The drawdown would result in the water level in ilgacted well to drop below the pump
intake or well screen.
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Data needed for application process (related twimity):

Following is a list of key information we need frdhre applicant relating to the proximity analysis:

0 Subarea: Identify the subarea where the well sgrtvia new use is located. The
Drawdown and Offset Distance Calculators will sethe appropriate aquifer properties
to use in the drawdown equation based on publisifedmation.

o0 MAP: Provide a map with scale showing where thd saiving the new use is located
and the location of neighboring irrigation and dstiewells within one mile. Also show
the location of the well that is the source of diffset credit.

o Distances to Neighboring Wells: From the map, meathe distances from the new well
to the nearest neighboring wells and entered hedtrawdown Calculator.

o Flow Rate and Hours of Operation Per Day: For n&Nsythe applicant will provide the
anticipated pumping rate of the new well and hadirgperation per day. The Drawdown
Calculator automatically computes an average gailyping rate. The Calculator will
also compare this to the average amount of wadgrined to grow the crop so that the
requested rate reflects the appropriate amounaténthat is needed to grow the crop.
For existing wells that are serving both existingl aew uses, the Applicant will provide
the pumping rate and hours of operation of theimaiguse and the anticipated pumping
rate and hours for the new use. The Calculatdroaihpute an average increase in daily
pumping. The Calculator will compare this to tvermge amount of water required to
grow the crop so that the requested rate reflaetappropriate amount of water that is
needed to grow the crop.

The Drawdown Calculator, will compute the amounaddlitional drawdown that may occur at a
neighboring well. Additional drawdown that excedé&sfeet for domestic wells and 30 feet for irrigat
wells is considered an unacceptable impact.

If the calculated water level drawdown exceedgitta@vdown criteria, the applicant will be required t
notify the affected neighboring well owner(s) irder to determine where the top of screen and pump
intake is set in the neighboring well(s). If thegidoring well owners do not respond and provide th
requested information within 30 business days @fdeontacted, the applicant may not be required to
address the drawdown impact. Alternatively, theliapnt may revise the application to reduce the
impact below the level of significance or providedence that there is a written agreement with the
neighboring well owner to mitigate the impact.

Category 30ffset Credit Derived from a Different Well Located on an Adjacent Property

This applies when the credit is derived from aaté#ht well located on adjacent properties, whether
involving another property owner or not. The apgfitmust meet the proximity criteria for Category 1
and Category 2 offsets and must have a writtereaggat with the neighboring landowner (as applicable
providing the credit that will remain in effect fire duration of the new water use. Dependindien t
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circumstance and permanency of the new use, thatZmay require a covenant be recorded on the
deeds for the land being used to supply the offsetit and the land that is using the offset crimdithe
expanded groundwater use.

Category 40ffset Credit from a Non-Adjacent Property (may or may not be the same land owner)

This applies in cases where the offset credit ising from a property that is not adjacent (may aym
not be the same land owner). The applicant must the criteria for Category 1, 2, and 3 offsetd the
proposed offset location (e.g., well) must be wittiie cone of depression formed by the well serthieg
new use. This approach was developed based alnlissed hydrogeologic principals with an
assumption that an offset credit can be a createdduced pumping. If the resulting water level
recovery at the credit well location falls withimetcone of depression of the pumping well senvirgg t
new use, the proposed offset credit is assumednefih the aquifer and offset the new use. Becthese
cone of depression caused by pumping in a configeifer (such as the Paso Robles Formation) can
theoretically extend outward in a radial pattemnrfales, it is necessary to pick a threshold vdbre
water level drawdown, at some distance away fraanatbll serving the new use, that is assumed to be
significant and measureable. In this case, a viewet drawdown value of 2 feet is assumed as a
threshold.

An Offset Distance Calculator was created to asgipticants in demining the applicable cone of
depression radius. The Offset Distance Calculatthcampute the maximum radial distance away from
the well serving the new use that an offset cnediy be applied.

Applicants must provide the following data for dtgatocessing:

0 Map research — confirm well locations and lookdtirers

o Notice to Neighboring Well Owners — identify passaghames, addresses; process information
that is returned

o If the County chooses to use the additional drawdoriteria of 20% of available drawdown —
refer to a Hydrogeologist who will evaluate dateyited by neighboring well owners to evaluate
on a per well basis

o All Line #2 requests — applicant does not agreé diawdown analysis or offset distance
findings and has site specific data that may imeriine evaluation (I believe | provided this in a
previous email).

The area that falls within this radial distancenirthe pumping well is assumed to be in hydraulic
connection with the pumping well as long as theawhearing strata are connected and a groundwater
flow boundary such as a fault or fold does notrinigt this connection. For the purposes of thidyasis
we have assumed that the aquifer is homogeneoustandlly extensive (which we know is not always
the case). Other drawdown values could be selededthreshold; however, this assumed value is
believed to be protective of the aquifer, whileyiding for reasonable opportunities to apply arseff
This approach improves the likelihood that the pemal offset credit benefits the aquifer within the
radius of impact from the well serving the new use.

Figure 3 presents a conceptual cross sectionriltirsg) the concepts discussed in this section. The
methodology used for computing the radial distaagay from the well serving the new use where a
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Category 4 offset may be applied is presented ipesdix C. It is based on the same Theis non-
equilibrium equation described previously for tlvaleation of drawdown impacts on neighboring wells
and the estimated aquifer parameters for eachreabpaesented in Table B-1 in Appendix B.

Areas of Sever e Decline (see decline map on page 30)

It is recommended that no offset credits be peeaitv be transferred from non-severe decline dceas
areas of severe decline in order to avoid exaderisbf additional water drawdown in areas where
significant water level drops have been noted.

It is further recommended that transfers of crefidm an area of severe decline to an area netllias
such should be exempt from the offset distanceirements to encourage water savings in areas where
significant declining water levels have been noted.
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Figure2: Generalized Differencein Spring Groundwater Elevations between 1997 and 2013
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Figure3: Proximity Analysis Example Showing Drawdown at Neighboring Well and Offset

Distance based on Cone of Depression.
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APPENDIX C. DRAWDOWN CALCULATOR & METHODOLOGY

The method for determining the amount of drawdompdct at neighboring wells is presented below.

1. Identify the distance to the nearest domestic efghtion wells within one mile of the well
serving the new water use. Well locations may ketified from published maps or from Google
Earth images. Location related items include:

a. Developing landowner confirms and maps neighboweti locations and submits to agency
(via rough map, Google earth image, parcel numiescy,

b. Agency Notices Neighboring Well Owners — identirpels, names, addresses; process
information that is returned;

2.  Use the Drawdown Calculator that will be placedcaddLO County webpage (at such time the
program is adopted). This drawdown calculatomesties the amount of water level drawdown
that is predicted to occur in each neighboring wsihg the Theis non-equilibrium equation
(Theis, 1935) and estimated aquifer parameterthéoarea underlying the new use. The
calculator is intended to make it easy to estimater level drawdown at various distances with
little previous hydrogeologic knowledge. The Thegmation used in the calculator is as follows:

_ 114.6QW (w)
S = T

s = drawdown, in fe:

Q = pumping rate, in gp
T = Transmissivity, in gpd/
W(u) = well function of |

_187r%S
ST

r = distance fronpumped well to where s measured, in
S = storativity, dimensionle
t = time since pumping started, in d
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Values for Theis W(u) can be found in Drisc
1986

Aquifer parameter values used in the equationuinh transmissivity (T) and storativity (S), are
presented in Table B-1 below. These values amattcally used in the Calculator when the user
selects the subarea and the geologic unit tappéaebyell where the new water use is located. The
aquifer parameters used in the calculations werigatbfrom Table 2 in the Paso Robles Groundwater
Basin Report prepared by Fugro, 2005. Updated egpdrameter values may be used whenever they
become available.

TABLE B-1 AQUIFER PARAMETER SUMMARY (FUGRO, 2005)
Subarea Geologic Unit Average Storativity®
Transmissivity™ (dimensionless)
(gpd/ft)
Bradley Alluvium and Paso Roble 52,80( ne
FM
Paso Robles FM 8,000 na
Creston Alluvium (Huer Huerc 104,000 na
Creek)
Paso Robles FM 7,800 0.003
Estrelle Alluvium and Paso Roble 22,40( 0.000¢
FM
Paso Robles FM 4,600 0.003
Shandon Paso Robles FM 11,000 0.003
San Juan Paso Robles FM 35,000 0.003
North and South Gabili | Paso Robles F 5,60( 0.00z
NOTES: (1) from Fugro (2005), except Bradley from Fug20@2); (2) geometric mean of range reported by &(@005)

Because the impact of water level drawdown on righg wells caused by an increase in pumping rate
or volume is of interest, the value for the avenagmping rate (Q) used in the equation is the wifiee
between the historical pumping rate and the newpgingrrate. If the new water use is from a new well
that has had no historical pumping, then the awepagnping rate equals the total new rate. Theageer
pumping rate (Q) at the well serving the new usmlsulated by multiplying the instantaneous maximu
pumping rate (gpm) by the number of hours the willbe operated per day and dividing by 24 hours.
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The calculator will include an appropriate rang@uaiping rate and operation hours that are typicall
needed to serve the new use (e.qg., irrigation aes in the summer).

As illustrated below in the Drawdown Calculator fbrocess involves the following steps:

1) lIdentify the subarea the well serving the new waseris located (e.g., Shandon);

2) Select the geologic unit the well is completedany(, if well is less than 200 feet deep, assume
the well is completed in alluvium. If the wellgseater than 200 feet deep, assume it is
completed in the Paso Robles Formation);

3) Map of Wells: The applicant shall determine theatamn of all agricultural and domestic use
wells located on all adjoining parcels as wellasate the well(s) receiving the credit(s). The
closest domestic and agricultural well not ownedHgyapplicant must be identified, regardless
of whether it is on an adjoining property. Thislsha accomplished by examination of aerial
photographs and ground surveys to determine thegppate location of active wells.

4) Distances to Neighboring Wells: Using the map, meathe distances from the new well to the
nearest neighboring wells.

5) Enter the new instantaneous pumping rate and ghertzal instantaneous pumping rate of the
well serving the new use;

6) Enter the average number of hours per day theisvplimped; and,

7) Enter the distance the neighboring wells are awafeét [ft]). Repeat for each well located
within 1 mile.

The Calculator then computes the water level dravadihat can be expected at the neighboring well. A
screen shot of the water level Drawdown Calculet@hown below.

DRAWDOWN CALCULATION AT NEAREST WELL 12
—— [Subarea San Juan
2 = |Geologic Unit Paso Robles FM 10
3 Transmissivity 35.000 gallons per day per foot (gpd/ft) \
s Storativity 0.003 dimensionless -
= Original Pumping: z "
5 F=——>| Instantaneous Puming Rate 400 gallons per minute (gpm) =
= p=——>| Average Hours Pumping Per Day 8 hours 2 °
= Average Pumping Rate Per Day 133 gpm il
= MHew Pumping: =
E ——>| Instantaneous Puming Rate 800 gpm
= [=——p| Average Hours Pumping Per Day 8 hours
G Average Pumping Rate Per Day 267 gpm
= .. |Distance from Well with Increased Pumping
" |to Nearest Well 1,000 feet i a S 1 10 1000 10000 300,000
Distance (ft)
Drawdown at Nearest Well = 31 Feet
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APPENDIX D. OFFSET DISTANCE CALCULATOR &
METHODOLOGY

The methodology used for computing the radial distaaway from the well serving the new use where a
Category 4 offset may be applied is presented belbvg based on the same Theis non-equilibrium
equation described previously for the neighborimdl wunpact evaluation and the estimated aquifer
parameters for each sub area presented in TableTBw steps are listed below:

1. Use the Offset Distance Calculator that will becpthon a SLO County webpage (at such time the
program is adopted). This Offset Distance Calculastimates the maximum distance the offset
location (e.g., well) must be in order to be wittie cone of depression formed by the well serving
the new use where there is at least 2 feet of dvawvdn the aquifer. The calculator is intended to
make it easy to estimate the acceptable maximutandis that the offset credit can be from the well
serving the new use, with little previous hydrogeit knowledge.

2. As shown below, the user will select the subaraattie well serving the new water use is located
(e.g., Shandon) and the geologic unit the welbimgleted in (e.g., Paso Robles Formation if thd wel
is greater than 200 feet deep and alluvium if iegs than 200 feet deep).

3. Enter the instantaneous pumping rate for the wellthe number of hours per day that the well will
be operated. The Calculator will calculate the agermpumping rate (Q) at the well serving the new
use by multiplying the instantaneous maximum puimgpate (gpm) by the number of hours the well
will be operated per day and dividing by 24 hours.

4. The Calculator then computes the radial distaneeffset credit well must fall within in order to
meet this proximity requirement. Offset creditaymot be allowed in cases where there is a
documented barrier to groundwater movement (enfgl,dr fault) that exists between the new
groundwater use and the offset credit. A screehatbie Offset Distance Calculator is shown
below.

OFFSET DISTANCE CALCULATION 30.000
o w = [(1) Subarea Creston
g % ——— |(2) Geolagic Unit Paso Robles FM
i = Transmissivity 7,800 gallons per day per foot (gpd/ft)
2 5 Storativity 0.003 dimensionless
Wa — (3) Instantaneous Pumping Rate 1200 gallons per minute (gpm)
S = ——— |(4) Average Hours Pumping Per Day 8 hours
Average Pumping Rate Per Day 400 gpm
Distance from Existing Well = 19,600 feet '

How to Use the Offset Distance Calculator

(1) Subarea - Select the subarea location that the well serving the new water use is located (e.g., Creston) by clicking on the cell and using the
drop-doewn menu provided.

(2) Geologic Unit - Select the geologic unit that the well serving the new water use is completed (e.g., Paso Robles FM) by clicking on the cell and using
the drop-down menu provided

(3) Instantaneous Pumping Rate - In the space provided, enter the instantaneocus pumping rate (in gallens per minute) for the well
(4) Average Hours Pumping Per Day - In the space provided, enter the average number of hours per day that the well will be operated.

Figure C-1 is a map that shows two examples obffeet distance calculation in different partsfud t
basin (Well X and Well Y). The circles represdra tomputed distance away from the well serving the
new use where the water level drawdown is 2 féet.offset credit well that falls within these ciesl
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meets the Category 4 proximity criteria. The Weltixle is bigger than the Well Y circle because th
aquifer near Well Y is more permeable and the mdraverage pumping rate is lower at Well Y than at
Well X.
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Figure C-1: Proximity Analysis Example
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2. IRRIGATED CROPSBY SUB-AREA
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3. APpPLIED WATER BY CROP TYPE (AF/YR)
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4. APPLIED WATER BY CROP GROUP (AF/AC/YR)
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