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1 – INTRODUCTION 
 

Background 

This document is intended to serve as the additional documentation that Lindmore 

Irrigation District (LID or District) must include with their United States Bureau of 

Reclamation (USBR) Water Management Plan (Attachments 1 & 2) and submit to the 

California Department of Water Resources (DWR) to document compliance with 

specified requirements of the Agricultural Water Measurement Regulations of Senate 

Bill X7-7 (SBx7-7). SBx7-7, the Water Conservation Act of 2009, mandates water 

conservation, measurement and reporting activities for urban and agricultural water 

suppliers. As discussed below, LID measures water deliveries at all farm-gate turnouts 

and satisfies the requirements of SBx7-7.  

LID is a public irrigation district located in Tulare County. The District is primarily 

agricultural. The District was formed in 1937 under the California Irrigation Districts Act 

for the purpose of securing a supplemental water supply from the United States Bureau 

of Reclamation’s (Reclamation or USBR) Central Valley Project (CVP. The District had 

no canal or ditch system and development had been brought about entirely by irrigation 

from privately owned wells. The District comprises approximately 27,256 gross acres, 

with approximately 23,740 acres able to receive irrigation water from the District. 

In a typical year, LID diverts approximately 34,000 acre-feet of water and delivers it 

exclusively to agricultural users. The District does not supply any urban water. The 

District has a contract with Reclamation for 33,000 acre-feet (AF) of Class 1 and up to 

22,000 AF of Class 2 water allocations from the Friant Division of the CVP with Class 2 

water received in above normal water years up to the contract amount. The District 

water supply can be highly variable, ranging from 1,600 AF in drier years to over 42,000 

AF in wetter years. The District typically delivers irrigation water during the months of 

April through November, but in water short years the irrigation delivery season may be 

as short as a month or two. The District currently collects the majority of its revenue 

from assessments that are levied on a per acre basis, with a portion of revenue 

collected through water delivery charges. 

The District is a conjunctive use district, and water users in the District use both surface 

water from the District and private groundwater to supplement the surface water supply. 

The District is usually only able to supply a portion of the annual crop water needs of the 

typical grower in most years, and most growers must pump groundwater from privately 

owned wells to supply the remaining crop water demand when surface water is not 

available. The District distributes water supply through a closed, low-head piped 

system. Operational spills are minimal and are contained in regulating reservoirs which 

are placed in locations in the District designed to accept said waters and to recharge it 

to the groundwater aquifer (underground reservoir). 
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SBx7-7 Requirements 

The SBx7-7 agricultural water measurement regulation is a part of the California Water 

Code §10106.48(b) (1), Article 2, §597.  SBx7-7 requires agricultural water suppliers 

serving more than 25,000 acres to prepare agricultural water management plans and 

implement efficient water management practices (EWMP), including water delivery 

measurement and volumetric pricing for water that the water supplier delivers to its 

customers. On the other hand, Article 2, §597.1. Applicability (e) - stipulates the 

following: “An agricultural water supplier providing water to 10,000 or more irrigated 

acres but less than 25,000 irrigated acres, excluding acres that receive only recycled 

water, is not subject to this article unless sufficient funding is provided specifically for 

that purpose, as stated under Water Code §10853.” See details in Attachment 3. 

Subsequently Executive Order B-29-15 extended the requirement for preparation of 

agricultural water management plans to any water supplier providing water to 10,000 or 

more irrigated acres, which LID was already in compliance with.   

 

During the last 10 years, LID has provided water to less than 25,000 irrigated acres (see 
Table 1 below) and has never received any funding for the purpose of implementing 
water measurement. Therefore the District does not have an obligation to implement the 
water measurement requirements according to California Water Code §10106.48(b) (1), 
Article 2, §597. 
 
Table 1: Lindmore Irrigation District 10 Years Irrigated Acreage 2005 - 2015 

Years Irrigated acres 

2005 23,685.37 

2006 23,345.02 

2007 23,372.05 

2008 23,776.15 

2009 23,720.04 

2010 23,724.61 

2011 23,750.14 

2012 23,725.14 

2013 23,810.22 

2014 23,991.61 

2015 24,241.32 

Average 23,740.15 
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As a CVP contractor, the District already measures water at the individual grower 
turnout and collects a portion of its revenue based on the quantity of water delivered to 
its growers. Even though the irrigated acreage served by the District is below 25,000 
acres, the current means of measurement employed by LID to measure water deliveries 
at the farm-gate level does, as discussed below, meet the accuracy requirements of 
SBx7-7. Hence LID is currently in compliance with SBx7-7’s requirements for EWMPs 
regarding water measurement at delivery points and implementation of a volume-based 
pricing system to customers. 
 

SBx7-7 describes sixteen EWMPs aimed at promoting efficient water management. Of 

these, two are considered “critical” or mandatory, and the remaining fourteen are 

considered “conditional”. The EWMPs that are to be implemented to comply with SBx7-

7 include: 

 Measure the volume of water delivered to customers with sufficient accuracy 

to comply with California Water Code §531.1 for aggregated farm-gate 

delivery reporting, and 

 Adopt a pricing structure for water customers based at least in part on the 

quantity of water delivered (collecting some revenue on a per AF basis), and 

 Implement 14 additional efficient water management practices if technically 

feasible and locally cost effective.  

The final water measurement regulation prepared by DWR (approved July 11, 2012) 

requires measurement at the location where the agricultural water supplier transfers 

control of delivered water to a customer or group of customers. In most cases, the 

transfer of control occurs at the farm-gate, but the regulation does allow for 

measurement upstream in a lateral under certain conditions. Regardless of where the 

measurement is made, the following numeric accuracy standards apply to the volume of 

delivered water: 

 Existing measurement devices shall be certified to be accurate within 12%± by 

volume. 

 New or replacement measurement devices shall be certified to be accurate within 

5%± by volume in the laboratory if using a laboratory certified device (such as 

propeller meters) or 10%± by volume in the field if using a device that is non-

laboratory certified (such as meter gates). 

 

The regulation requires a water supplier to measure water delivery volumes at the 

individual delivery point or farm-gate, unless measurement is not possible at the farm-

gate and must be moved upstream on a lateral because, (a) the agricultural water 

supplier does not have legal access to the delivery points of individual customers (farm-

gates) downstream of a point of measurement (such as the lateral head works), or (b) 

the measurement accuracy cannot be met, as approved by an engineer, due to small 

differentials in water level or large fluctuations in flow rate or velocity that occur during 

the delivery season at a single-farm gate. If measurement does not occur at the 
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individual farm-gate and instead gets measured at the lateral headworks, the water 

supplier shall explain the reasoning and document the criteria used to apportion the 

volume of water delivered to individual downstream customers. 

For existing measurement devices, the regulation provides two options for initial 

certification of existing accuracy (measurement devices existing prior to adoption of 

regulation), and this certification must be submitted to DWR: 

a) Field-testing that is completed on a random and statistically representative 

sample of the existing measurement device by individuals trained in the use of 

field-testing equipment, and documented in a report approved by an engineer, 

with field testing performed for a sample of devices following certain criteria. The 

sample size recommended by DWR is at least 10% of existing devices, with a 

minimum of 5, and not to exceed 100 individual devices for any particular device 

type.  

b) Documentation by field-inspections and analysis completed for every 

measurement location to demonstrate that the design and installation standards 

used for the device installation meets the 12%± accuracy standard, and that 

operation and maintenance protocols meet “best professional practices”. Field-

inspections and analysis protocols shall be performed by trained individuals and 

documented in a report approved by an engineer. 

The fact that the District is providing irrigation water to less than 25,000 irrigated acres, 

and also because of the cost involved with the water measurement devices certification 

process, no certification process was put in place by the District. However, the District 

operation and maintenance approach allows the District to have water measurement 

devices that are operated and maintained to a reasonable degree of accuracy, under 

most conditions, to +/- 6%. In addition, and as mentioned in the AWMP, newly installed 

magnetic meters are certified by the manufacturer to have an accuracy of +/-3%, while 

the propeller meters accuracy is +/- 5%. Installation of the meters follows manufacturer 

recommendations. Drawings of typical meter installations are included in Attachment 4. 

Water Measurement Methods 

As a CVP contractor, the District already measures water at the individual grower 

turnout and collects a portion of its revenue based on the quantity of water delivered to 

its growers. The District currently has 1,2171 active growers’ turnouts that deliver 

irrigation water to a total of 998 farms, all of which are currently either metered or 

measured.  The District uses two different types of measurement devices at the farm-

gate turnout level – propeller meters and magnetic inductive meters. District on-going 

efforts in improving water measurement are discussed later in this document.  

Below is a brief explanation of each type of measurement device used by the District: 
                                            
1
 When the AWMP was prepared, the number of delivery points was 1,215. 
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Propeller Meter 

Propeller meters are very common and extensively used by agricultural water 

suppliers. The District uses two models of propeller meters: the original Sparling 

meter that the district is phasing out, and McCrometer model MT100 and MW500 in-

line meters. This type of meter contains a propeller that protrudes into a pipe 

connected by a cable or shaft to a meter readout.  As the water passes by the 

propeller, the propeller rotates.  The number of revolutions is then calibrated for the 

pipe size to determine a flow rate, and most propeller meters indicate the flow rate 

as well as accumulate the volume of water delivered. Propeller meters can be 

saddle-type in-line meters that attach directly to a pipeline, or an open-flow type 

meter that is typically installed at canal turnouts in a standpipe at the end of a pipe 

section. LID does not have any open-flow type meters. Propeller meters require a 

certain obstruction-free distance upstream and downstream of the meter to ensure 

accuracy, and a full pipe at the location of the meter is required. Trash in the water is 

one of the biggest concerns with propeller meters since any trash that accumulates 

on the propeller can cause the meter to read inaccurately and can cause significant 

head loss.  

Magnetic Inductive Flow-meter 

The District recently began installing Seametrics AG2000 Irrigation Magmeters to 

replace outdated inline and vertical Sparling propeller meters (no parts available). 

The AG2000 is a spool-type electromagnetic flow-meter for use in irrigation 

applications.  With no moving parts, these meters provide unobstructed flow and are 

resistant to wear from debris found in surface water. Little maintenance is required 

because there are no bearings to wear out or propellers to stop turning.  Minimal 

straight pipe requirements allow AG2000 meters to be used in piping configurations 

where there is little space between the meter and an elbow. 

Current Status of other EWMP Compliance 

The District has already implemented the “conditional” EWMPs identified in Water Code 

§10608.48 that are cost effective and technically feasible. EWMPs already implemented 

by the District or EWMPs that do not apply, as discussed in the District's 2015 USBR 

WMP, include: 

 No. 1:    Alternative land use  (USBR WMP Sec. 3B1 & 3B3) 

 No. 2:    Recycled water use   (USBR WMP Sec. 3B2 & 3B4) 

 No. 3:    On-farm irrigation system improvements   (USBR WMP Sec. 3B5) 

 No. 4:    Incentive pricing structure   (USBR WMP Sec. 3A4 & 3B6) 

 No. 5:    Distribution System improvements   (USBR WMP Sec. 3B7) 

 No. 6:    Order/delivery flexibility   (USBR WMP Sec. 3B8)  

 No. 7:    Supplier spill and tailwater systems   (USBR WMP Sec. 3B9) 

 No. 8:    Conjunctive use   (USBR WMP Sec. 3B11) 
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 No. 9:    Automated canal controls   (USBR WMP Sec. 3B12) 

 No. 10:  Facilitate customer pump test/evaluations   (USBR WMP Sec. 3B13) 

 No. 11:  Designate a Water Conservation Coordinator   (USBR WMP Sec. 3A2) 

 No. 12:  Water management services to customers   (USBR WMP Sec. 3A3) 

 No. 14:  Supplier pump efficiency   (USBR WMP Sec. 3A5) 

The only "conditional" EWMP that was not directly addressed in the 2011 USBR WMP 

was No. 13 - Evaluate the policies of agencies that provide the supplier with water to 

identify the potential for institutional changes to allow more flexible water deliveries and 

storage. The District is a USBR CVP contractor and as such, is subject to the water 

delivery rules and regulations imposed by the USBR. The District has very little ability to 

impact USBR policies and regulations. The District does stay engaged in issues that 

affect the District’s water supply, such as the San Joaquin River Restoration Settlement, 

and fights to protect its water supply. 
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2 – SUPPORTING DOCUMENTATION 
 
Following are discussions on required Agricultural Water Measurement Regulation 
Documentation (as applicable) for compliance with SBx7-7.  

A. Legal Certification and Apportionment Required for Water Measurement - 
Lack of Legal Access to Farm-gate 

Not applicable - The District has legal access to measure water at all of the District 

farm-gates. There are a few instances where a private pipeline after the turnout may 

serve more than one grower, but the District does not allow more than one grower to 

irrigate at a time so measurement can be made at the turnout meter. 

B. Engineer Certification and Apportionment Required for Water 
Measurement - Technically Infeasible 

Not applicable – The District measures water at each farm-gate. There are no turnout 

locations that are technically infeasible to measure. 

C. Description of Water Measurement Best Professional Practices 

Description of District Operations 

One hundred percent (100%) of the agricultural water deliveries within LID are 
measured either with propeller meters (97.6%) or Magnetic meters (2.4%) and 100% of 
water deliveries are billed by volume. The District employs six water deliverers or Meter 
reader’s staff that routinely time the flow in District meters to confirm totalizer accuracy. 
Since 2014, any new turnout is equipped with a Magnetic meter and is installed 
consistent the manufacturer recommendation (see Attachment 5). 
 
As of 2017, there are 1,207 turnouts for 1,217 delivery points within LID. 1,176 propeller 
meters and 31 magnetic meters have been installed on each turnout. In some instances 
a private pipeline after the turnout may serve more than one grower, which explains the 
difference between the delivery points and turnout totals (some turnouts serve more 
than 1 delivery point), but the District does not allow more than one grower to irrigate at 
a time so measurement can be made at the turnout meter.  
 
All water allocated to the District by Reclamation is pro-rated to each acre of land within 
the District equally according to the latest Assessed Valuation of the land. No water is 
apportioned to parcels of five acres or less unless a specific request is made by the 
landowner. See Rules and Regulations, Attachment 6. Therefore, once a landowner 
requests the land to receive an allocation, the land will be placed in the District’s 
assessment roll and be assessed annually the Stand-by charge and will receive an 
allocation each year as long as payments are current. Since 2009, LID has used a 
water data management system for water usage information and accounts (WDM). 
LID’s primary water function is to meter water deliveries to all water users and to bill 
accordingly. In addition, years like 2014 and 2015 with no water available from Friant 
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Division resulted in significantly more water transfers and introduced many additional 
types or categories of water, each with unique associated costs. The District in these 
cases requests a subscription from willing growers to look for alternative water sources.  
 
As mentioned before, the District uses a water data management (WDM) software to 
manage all water transactions (allocations, orders, transfers, deliveries, etc.) and most 
financial transactions (billings, cash receipts, and accounts receivable). A separate 
accounting program would be used to handle general ledger, accounts payable, and 
payroll transactions. The District WDM uses features to facilitate the management of 
parcel, water user name, field, and turnout information. 
 
Water may be transferred from one parcel of land to another and from one landowner to 
another, within the District. Water transfers to and from the District are subject to 
Reclamation’s Friant Division Water Operations Policy. Landowner/grower transfers are 
allowed into the District, but not from the District since the District is typically water 
short. 
 
All LID water information such as turnout deliveries, allocations, transfers, etc. is 
managed with the WDM software. This data is available to growers in a variety of 
formats. Data regarding water usage and remaining water quantities is routinely 
distributed on a monthly basis and is also made available upon request. WDM can 
accommodate the tracking of water usage data to the field level if field information is 
supplied when water is ordered. Because of the very high cost and typical scarcity of 
water within LID, water use efficiency and accurate and timely water measurement 
information is extremely critical to the District and all water users. Water delivery 
information from LID turnouts is available from 2009 to the present. This data has been 
computerized and is available upon the request of a landowner or water user. 
 

Collection of Water Measurement Data 

Water meters at each operating turnout are read on a daily basis and following each 
irrigation, referred to as a turn-off event. The water deliveries are summarized and billed 
to each water user on a monthly basis. Any discrepancy must be addressed with the 
District prior to the 25th day of the month following billing. Use records are computerized 
and are maintained in the office of the District. All meters are then read after the final 
delivery of District water (usually after Thanksgiving week of each year) and compared 
to the last prior reading. Any unrecorded use of water is then recorded and billed.  
 

Frequency of Measurements 

The District relies upon daily readings taken by Meter reader’s staff to record the 
necessary data required to determine volumetric water deliveries to landowners. LID 
staff takes field readings daily for all turnouts delivering water.  The cumulative meter 
reading is recorded once a day, and the flow rate is verified when the meter reading is 
taken.  Meter reader’s staffs are required to record the beginning date and time and the 
stop date and time of each irrigation run at each individual farm-gate turnout. If a 
landowner must stop and restart his/her irrigation the Meter reader’s staff must 
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coordinate this with the landowner and record such data. By recording the start, stop 
and potential interruption dates and times, the Meter reader’s staff is able to establish 
the run period (hours) that the landowner is utilizing water. All information that is 
collected is converted into a volumetric rate of use to allow comparison with the 
aggregated total recorded by the meter.  Each day as the Meter reader’s staffs attend 
office meetings, the information is logged into the District WDM Software. 
 

Method for Determining Irrigated Acres 

LID performs a crop survey at the end of each water year to determine cropping trends 
and the total irrigated acreage. The District also determines the irrigated acres based on 
the assessment and allocation comparisons.  
 

Quality Control and Quality Assurance Procedures 

A range of expected flow rate has been established by the District for each individual 
turnout through USBR and the District distribution system design.  
 
A flagging system for the District to review and override the meter reading difference, if 
needed, is based on a mental assessment that the reading “makes sense” by the 
person entering in the meter readings into the system.  
 
Also, based on the customer’s order (required flow and duration), the WDM program 
estimates the amount of acre-feet to be used. At the closing reading at the end of the 
irrigation season, the recorded flow rate and volume is checked against the WDM 
estimation to see if it’s outside the expected range for that turnout. If a discrepancy is 
noted, a verification process is initiated with the ditch tender responsible for the 
particular turnout to check the runtime and flow in order to make the corresponding 
adjustments. Otherwise, if no error is found in the runtime and flow recorded by the 
ditch tender then the problem is from the meter and a repair order is issued. The 
necessary correction is implemented based on historical average and is added to the 
grower monthly bill as shown in Attachment 7.  
 
Growers also play an important role in quality control, and notify the District when 
volumetric charges appear erroneous. The District deals with the Growers’ claims, by 
checking the reading meter and making any appropriate changes.  

D. Documentation of Water Measurement Conversion to Volume 

The type of meters used by the District automatically accumulates the volume of water 
delivered at that location. The District records the flow rate and the cumulative volume 
meter reading each time a meter is read, generally on a daily basis.  If a meter plugs, 
and the accumulation of volume delivered stops in between readings, the previously 
recorded flow rate can be utilized to estimate the volume delivered over the time frame 
between readings. Another corrective action to remediate this situation is to estimate 
the flow rate using line pressure and then a meter repair order is created. The WDM 
program automatically calculates the expected volume that would have been delivered 
based on the flow rate and time duration and checks that against the difference in meter 
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readings. Any significant variance is flagged for the District to review and override the 
meter reading difference, if needed. 

E. Device Corrective Action Plan Required for Water Measurement 

Historically, the District has tested meters only on an “as needed” basis (when a meter 
was not working or known to be inaccurate) and has not maintained consistent 
calibration records. The propeller meters are currently brought to Techno-flow 
(McCrometer in Porterville, CA) to inspect the meters, replace what is needed, and then 
calibrate each meter.  Three meters were tested about seven years ago through Water 
Specialties / Techno-flow in Porterville with accuracy within 5%.  
 
The District operation and maintenance protocol for delivery measurement devices is to 
fix when broken or replace batteries on mag meters. The District will also replace 
outdated (no parts available) meters.  If any meter(s) are found to be not working or 
inaccurate during the irrigation season, the meter will be removed and a spare 
replacement meter will be installed until the original meter can be repaired. The repair or 
replacement of the measurement devices involves rebuilding, replacing gears, batteries, 
pipe, steelwork, and weirs.  Replacing a meter with an upgrade, involves rebuilding the 
line to accommodate the new type of meter. The district is repairing the meters in its 
shop, if necessary.  According to the District 2015 WMP, within 3 years, a total of 353 
devices were repaired and a total of 12 were replaced. In addition, new meters are 
purchased with laboratory certified accuracy within +/- 3%.  Water meter manufacturer’s 
sheets are provided in Attachment 5. 
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4 – COMPLIANCE WITH EXECUTIVE ORDER B-29-15 
 
Executive Order B-29-15, signed by Governor Brown on April 1, 2015, required 
agricultural water suppliers that provide water to more than 10,000 acres to prepare an 
Agricultural Water Plan as well as prepare a Drought Management Plan. As a USBR 
contractor, the District has prepared water management plans for many years (see 
Attachments 1 and 2). Below is a Drought Management Plan for the District.  

Drought Management Plan 
 
As a conjunctive use district with a highly variable surface water supply, the District and 
its water users are constantly juggling supply and demand. In most years, there is 
usually more demand for surface water than there is supply, so proper water 
management is critical. Water users in the District must have a private deep well in 
order to supplement surface water available from the District. The irrigated acreage 
within the District is primarily comprised of permanent tree crops, so the water demand 
is fairly consistent from year to year. 
 
The water supply available to the District is extremely variable. In wet years as much as 
42,350 AF (1.8 AF/acre) has been available for delivery to the District irrigated land. In 
average years the water supply is about 34,000 AF (1.4 AF/acre). In critically dry years 
the surface water supply can be virtually non-existent as evidenced in 2014 and 2015, 
when only 1,649 AF (0.07 AF/acre) of surface water was available.  Even in above 
normal years the District conveyance system can only supply approximately 30 to 40% 
of peak demand, so water users must supplement the District supply with groundwater 
during peak periods and when surface water is not available from the District. 
 
As a CVP contractor in the Friant Division, the District’s annual water supply allocation 
is determined by the USBR, and the District has virtually no ability to change the 
available water supply for a given year other than to carryover some water from the 
previous year. The USBR typically makes an initial water supply allocation in late 
January, and will adjust the allocation as the water year progresses if warranted by the 
snow pack in the Sierra Mountains and the projected water supply. The final water 
supply allocation available to the District is often not known until July. Each time the 
water supply allocation is changed by the USBR, the District will notify all water users so 
they can plan accordingly. 
 
If forecasts indicate water will be available throughout the year, deliveries are scheduled 
to begin on or about the first of March and continue until late fall.  When forecasts 
indicate water will not be available throughout the year, the period of mid-June through 
mid-August is given priority when scheduling water for delivery. 
 
The District will facilitate and encourages landowner to landowner transfers of water into 
the District if a water user requests to bring water into the District. The District 
coordinates with other local water agencies and the USBR as needed to facilitate 
requested transfers.  
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In below normal and drought years, the District will minimize expenditures as much as 
possible to reduce operating costs. The District collects revenue through both acreage 
based assessments and volumetric water charges based on the quantity of water 
delivered, measured in acre-feet. The volumetric water rate is established each year to 
cover projected expenditures that exceed the revenue collected through the acreage 
based assessments. The water rate is based on a melded rate of the various water 
supplies available to the District. 
 
 
Any water shortage declaration by Reclamation is treated the same way as the annual 
allocation; that is, each year’s allotment is pro-rated out to the District growers. The 
District will equally, to each acre of assessed land, allocate the total supply available. In 
any short water year, growers can make up the difference with private wells or purchase 
water from the District Pool, which is water returned to the District by growers not 
needing their full allotment in the current year. In years when there is virtually no 
allocation (Water Years 2014 and 2015), the District will search for water available from 
any source and sell it to its growers by subscription as requested. 
 
The District’s available surface water supply is below the consumptive demand of the 
crops grown, even in normal years. Wet year water supplies are also allocated equally 
to all lands. Any water found to be wasted, such as field runoff to roadways, broken 
ditch banks, clogged siphon or sprinkler pipes, is reported to the responsible farm 
operator and is taken care of immediately. No enforcement policy has ever had to be 
put in place to address this situation. The power to generate specific enforcement 
regulations is contained in Number 21 of the District’s Rules and Regulations. That 
document is contained herein in Attachment 6. This document is continuously reviewed 
by the Board of Directors and is amended and approved entirely as needed. It is 
transmitted to each landowner on an annual basis prior to the delivery of water. 
 
Conjunctive use was a principal issue when the District’s distribution system was 
designed and constructed by the Bureau. When Friant Division-CVP water is available, 
water users are encouraged to use it and reduce or stop their groundwater pumping. 
This is accomplished by adjusting the quantity of water that is allocated to each acre of 
land each irrigation season. The water users have the option to use the water or 
transfer its use within the District. Any unused water is billed at the end of the season. 
As the District’s water supply is supplemental, access to a well to extract water from the 
underground is required. The aquifer underlying the District is recharged by reducing 
private pumping when supplemental surface waters are available, from precipitation and 
percolation from the Kaweah River, Tule River, Lewis Creek and Frazier Creek.  
 
The principal basis of the District’s policy requiring payment for water whether delivered 
or not is simple: to insure delivery of every drop of allocated supply into the District. The 
allocated surface water supply is supplemented with inbound transfers whenever 
possible. Over time, policy modifications have been put into place to insure equity with 
respect to fallow lands, lands with new crops planted and growers electing, some for 
infiltration purposes, to utilize some groundwater to meet total demand requirements. 
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Exchanges and transfers between growers are allowed and the general return pool has 
been in place for a number of years. Each of these provisions allows for the objectives 
of the District to remain in place without punitive repercussions. The only example 
where conservation is not optimized is where a grower has a marginal well, does not 
want to or cannot replace it at that exact time and elects to hold on to the supply in case 
the well fails. The water is, however, not lost if not used by year-end. It must be paid for, 
but can be carried over behind Friant Dam, transferred or exchanged into a subsequent 
year. Conservation objectives are still achieved. 
 

Quantification of Water Supply and Demands 
 
In accordance with Executive Order B-29-15, quantification of water supplies and 
demand is to be reported for 2013, 2014 and 2015 to the extent data is available. 
Information on recent water supply and estimated demand for the District is as follows: 
 

Water Budget Summary (AF) 

Water Accounting 2013 2014 2015 

1 District Water Supplies 28,704 1,904 1,649 

2 Water Uses / Demand 73,350 73,273 73,524 

The shortage between supply and demand is met by private groundwater 
pumping. 
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5 – SCHEDULE, FINANCE PLAN, BUDGET    
 
The District’s water measurement program on-going operations and maintenance 
(O&M) costs are funded through the District’s existing water assessments and 
volumetric toll rates.  Compliance with the “conditional” EWMPs has already been 
incorporated into the District’s operating budget as discussed in the attached 2015 
AWMP.   
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ATTACHMENT 1 - WATER MANAGEMENT PLAN COMPLETED LETTER 
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ATTACHMENT 2 - 2015 USBR WATER MANAGEMENT PLAN 
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ATTACHMENT 3 - AGRICULTURAL WATER MEASUREMENT REGULATION 
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California Code of Regulations 
Title 23. Waters 

Division 2. Department of Water Resources 
Chapter 5.1. Water Conservation Act of 2009  
Article 2. Agricultural Water Measurement 

 
 
§597.  Agricultural Water Measurement  

Under the authority included under California Water Code §10608.48(i)(1), the 
Department of Water Resources (Department) is required to adopt regulations that 
provide for a range of options that agricultural water suppliers may use or 
implement to comply with the measurement requirements in paragraph (1) of 
subdivision (b) of §10608.48. 

For reference, §10608.48(b) of the California Water Code states that: 

Agricultural water suppliers shall implement all of the following 
critical efficient management practices: 

(1) Measure the volume of water delivered to customers with 
sufficient accuracy to comply with subdivision (a) of Section 
531.10 and to implement paragraph (2). 

(2) Adopt a pricing structure for water customers based at least in 
part on quantity delivered. 

For further reference, §531.10(a) of the California Water Code requires that: 

(a) An agricultural water supplier shall submit an annual report to 
the department that summarizes aggregated farm-gate delivery 
data, on a monthly or bi-monthly basis, using best professional 
practices. 

Notes: 

(1) Paragraphs (1) and (2) of §10608.48(b) specify agricultural water 
suppliers' reporting of aggregated farm-gate water delivery and adopting a 
volumetric water pricing structure as the purposes of water measurement.  
However, this article only addresses developing a range of options for 
water measurement.   

(2) Agricultural water suppliers reporting agricultural water deliveries 
measured under this article shall use the “Agricultural Aggregated Farm – 
Gate Delivery Reporting Format for Article 2” (Rev. 6-20-12), developed 
for this article and hereby incorporated by reference. 
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(3) The Department shall report on the availability of new commercially 
available water measurement technologies and impediments to 
implementation of this article when reporting to the Legislature the status 
of adopted Agricultural Water Management Plans in plan submittal years 
2012, 2015 and every five years thereafter as required by California Water 
Code §10845. The Department shall also report the findings to the 
California Water Commission. 

Note:  Authority cited: Section 10608.48, Water Code.  Reference: Sections 531.10, 10608.48 
(b), 10608.48 (i), 10608.52 (b) and 10845 Water Code. 
 
§597.1.  Applicability  

(a) An agricultural water supplier providing water to 25,000 irrigated acres or more, 
excluding acres that receive only recycled water, is subject to this article. 

(b) A wholesale agricultural water supplier providing water to another agricultural water 
supplier (the receiving water supplier) for ultimate resale to customers is subject to this 
article at the location at which control of the water is transferred to the receiving water 
supplier.  However, the wholesale agricultural water supplier is not required to measure 
the receiving agricultural water supplier's deliveries to its customers. 

(c) A water supplier providing water to wildlife refuges or habitat lands where (1) the 
refuges or habitat lands are under a contractual relationship with the water supplier, and 
(2) the water supplier meets the irrigated acreage criteria of Water Code §10608.12(a), is 
subject to this article.  

(d) An agricultural water supplier providing water to less than 10,000 irrigated acres, 
excluding acres that receive only recycled water, is not subject to this article.  

(e) An agricultural water supplier providing water to 10,000 or more irrigated acres but less 
than 25,000 irrigated acres, excluding acres that receive only recycled water, is not 
subject to this article unless sufficient funding is provided specifically for that purpose, as 
stated under Water Code §10853.  

(f) A canal authority or other entity that conveys or delivers water through facilities owned 
by a federal agency is not subject to this article. 

(g) Pursuant to Water Code §10608.8(d), an agricultural water supplier “that is a party to the 
Quantification Settlement Agreement, as defined in subdivision (a) of Section 1 of 
Chapter 617 of the Statutes of 2002, during the period within which the Quantification 
Settlement Agreement remains in effect,” is not subject to this article. 

(h) Pursuant to Water Code §10608.12(a), the Department is not subject to this article. 

ismail
Highlight
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Note:  Authority cited: Section 10608.48, Water Code.  Reference: Sections 10608.12 (a), 
10608.48 (d), 10608.48 (f), 10828, and 10853 Water Code. 
 
§597.2.  Definitions 

(a) For purposes of this article, the terms used are defined in this section.  

(1) “Accuracy” means the measured volume relative to the actual volume, expressed as a 
percent.  The percent shall be calculated as 100 x (measured value – actual value) / 
actual value, where “measured value” is the value indicated by the device or 
determined through calculations using a measured value by the device, such as flow 
rate, combined with a duration of flow, and “actual value” is the value as determined 
through laboratory, design or field testing protocols using best professional practices. 

(2)  “Agricultural water supplier,” as defined in Water Code §10608.12(a), means a 
water supplier, either publicly or privately owned, providing water to 10,000 or more 
irrigated acres, excluding acres that receive only recycled water.  “Agricultural water 
supplier” includes a supplier or contractor for water, regardless of the basis of right, 
which distributes or sells water for ultimate resale to customers.  “Agricultural water 
supplier” does not include the Department. 

(3) "Approved by an engineer" means a California-registered Professional Engineer has 
reviewed, signed and stamped the plans, design, testing, inspection, and/or 
documentation report for a measurement device as described in this article. 

(4) “Best professional practices” means practices attaining to and maintaining accuracy 
of measurement and reporting devices and methods described in this article, such as 
operation and maintenance procedures and practices recommended by measurement 
device manufacturers, designers, and industry professionals.  

(5) “Customer” means the purchaser of water from an agricultural water supplier who 
has a contractual arrangement with the agricultural water supplier for the service of 
conveying water to the customer delivery point.  

(6) “Delivery point” means the location at which the agricultural water supplier transfers 
control of delivered water to a customer or group of customers.  In most instances, 
the transfer of control occurs at the farm-gate, which is therefore, a delivery point.  

(7) “Existing measurement device,” means a measurement device that was installed in 
the field prior to the effective date of this article. 

(8) “Farm-gate,” as defined in Water Code §531(f), means the point at which water is 
delivered from the agricultural water supplier’s distribution system to each of its 
customers.  
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(9) “Irrigated acres,” for purposes of applicability of this article, is calculated as the 
average of the previous five-year acreage within the agricultural water supplier’s 
service area that has received irrigation water from the agricultural water supplier.  

(10) “Manufactured device” means a device that is manufactured by a commercial 
enterprise, often under exclusive legal rights of the manufacturer, for direct off-
the-shelf purchase and installation.  Such devices are capable of directly measuring 
flow rate, velocity, or accumulating the volume of water delivered, without the 
need for additional components that are built on-site or in-house. 

(11) “Measurement device” means a device by which an agricultural water supplier 
determines the numeric value of flow rate, velocity or volume of the water passing 
a designated delivery point.  A measurement device may be a manufactured 
device, on-site built device or in-house built device. 

(12) "New or replacement measurement device" means a measurement device installed 
after the effective date of this article. 

(13)  “Recycled water” is defined in subdivision (n) of §13050 of the Water Code as 
water that, as a result of treatment of waste, is suitable for a direct beneficial use or 
a controlled use that would not otherwise occur, and is therefore considered a 
valuable resource. 

(14) “Type of device” means a measurement device that is manufactured or built to 
perform similar functions.  For example, rectangular, v-notch, and broad crested 
weirs are one type of device.  Similarly, all submerged orifice gates are considered 
one type of device. 

Note:  Authority cited: Section 10608.48, Water Code.  Reference: Sections 10608.12 (a), 
10608.12 (m), 10608.48, and 10813 Water Code. 
 
§597.3  Range of Options for Agricultural Water Measurement  

An agricultural water supplier subject to this article shall measure surface water and groundwater 
that it delivers to its customers pursuant to the accuracy standards in this section.  The supplier 
may choose any applicable single measurement option or combination of options listed in 
paragraphs (a) or (b) of this section.  Measurement device accuracy and operation shall be 
certified, tested, inspected and/or analyzed as described in §597.4 of this article. 

 

(a) Measurement Options at the Delivery Point or Farm-gate of a Single Customer 

An agricultural water supplier shall measure water delivered at the delivery point 
or farm-gate of a single customer using one of the following measurement options.  
The stated numerical accuracy for each measurement option is for the volume 
delivered.  If a device measures a value other than volume, for example, flow rate, 
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velocity or water elevation, the accuracy certification must incorporate the 
measurements or calculations required to convert the measured value to volume as 
described in §597.4(e). 

(1) An existing measurement device shall be certified to be accurate to within 
±12% by volume.   

and, 

(2) A new or replacement measurement device shall be certified to be accurate to 
within: 

(A) ±5% by volume in the laboratory if using a laboratory certification; 

(B) ±10% by volume in the field if using a non-laboratory certification. 

(b) Measurement Options at a Location Upstream of the Delivery Points or Farm-gates 
of Multiple Customers 

(1) An agricultural water supplier may measure water delivered at a location upstream of 
the delivery points or farm-gates of multiple customers using one of the measurement 
options described in §597.3(a) if the downstream individual customer’s delivery 
points meet either of the following conditions: 

(A) The agricultural water supplier does not have legal access to the delivery 
points of individual customers or group of customers needed to install, 
measure, maintain, operate, and monitor a measurement device. 

Or, 

(B) An engineer determines that, due to small differentials in water level or large 
fluctuations in flow rate or velocity that occur during the delivery season at a 
single farm-gate, accuracy standards of measurement options in §597.3(a) 
cannot be met by installing a measurement device or devices (manufactured 
or on-site built or in-house built devices with or without additional 
components such as gauging rod, water level control structure at the farm-
gate, etc.). If conditions change such that the accuracy standards of 
measurement options in §597.3(a) at the farm-gate can be met, an 
agricultural water supplier shall include in its Agricultural Water 
Management Plan, a schedule, budget and finance plan to demonstrate 
progress to measure water at the farm-gate in compliance with §597.3(a) of 
this article.  

(2) An agricultural water supplier choosing an option under paragraph (b)(1) of this 
section shall provide the following current documentation in its Agricultural Water 
Management Plan(s) submitted pursuant to Water Code §10826:  
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(A) When applicable, to demonstrate lack of legal access at delivery points of 
individual customers or group of customers downstream of the point of 
measurement, the agricultural water supplier’s legal counsel shall certify to the 
Department that it does not have legal access to measure water at customers 
delivery points and that it has sought and been denied access from its 
customers to measure water at those points.  

(B) When applicable, the agricultural water supplier shall document the water 
measurement device unavailability and that the water level or flow conditions 
described in §597.3(b)(1)(B) exist at individual customer’s delivery points 
downstream of the point of measurement as approved by an engineer. 

(C) The agricultural water supplier shall document all of the following criteria 
about the methodology it uses to apportion the volume of water delivered to 
the individual downstream customers: 

(i) How it accounts for differences in water use among the individual 
customers based on but not limited to the duration of water delivery to the 
individual customers, annual customer water use patterns, irrigated 
acreage, crops planted, and on-farm irrigation system, 

and; 

(ii) That it is sufficient for establishing a pricing structure based at least in part 
on the volume delivered, 

and; 

(iii) That it was approved by the agricultural water supplier’s governing board 
or body. 

Note:  Authority cited: Section 10608.48, Water Code.  Reference: Sections 531.10, 10608.48 (i) 
(1), and 10826 Water Code. 
 
§597.4  Accuracy Certification, Records Retention, Device Performance, and Reporting  

(a) Initial Certification of Device Accuracy 
The accuracy of an existing, new or replacement measurement device or type of 
device, as required in §597.3, shall be initially certified and documented as follows: 

(1) For existing measurement devices, the device accuracy required in section 597.3(a) 
shall be initially certified and documented by either: 

(A) Field-testing that is completed on a random and statistically representative 
sample of the existing measurement devices as described in §597.4(b)(1) and 
§597.4(b)(2).  Field-testing shall be performed by individuals trained in the use 
of field-testing equipment, and documented in a report approved by an 
engineer. 
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Or, 

(B)  Field-inspections and analysis completed for every existing measurement 
device as described in §597.4(b)(3).  Field-inspections and analysis shall be 
performed by trained individuals in the use of field inspection and analysis, 
and documented in a report approved by an engineer. 

(2) For new or replacement measurement devices, the device accuracy required in 
sections 597.3 (a)(2) shall be initially certified and documented by either: 

(A) Laboratory Certification prior to installation of a measurement device as 
documented by the manufacturer or an entity, institution or individual that 
tested the device following industry-established protocols such as the National 
Institute for Standards and Testing (NIST) traceability standards. 
Documentation shall include the manufacturer’s literature or the results of 
laboratory testing of an individual device or type of device. 

Or, 

(B) Non-Laboratory Certification after the installation of a measurement device in 
the field, as documented by either:  

(i) An affidavit approved by an engineer submitted to the agricultural water 
supplier of either (1) the design and installation of an individual device at 
a specified location, or (2) the standardized design and installation for a 
group of measurement devices for each type of device installed at 
specified locations. 

Or, 

(ii) A report submitted to the agricultural water supplier and approved by an 
engineer documenting the field-testing performed on the installed 
measurement device or type of device, by individuals trained in the use of 
field testing equipment. 

(b) Protocols for Field-Testing and Field-Inspection and Analysis of Existing Devices 

(1) Field-testing shall be performed for a sample of existing measurement devices 
according to manufacturer’s recommendations or design specifications and following 
best professional practices.  It is recommended that the sample size be no less than 
10% of existing devices, with a minimum of 5, and not to exceed 100 individual 
devices for any particular device type.  Alternatively, the supplier may develop its 
own sampling plan using an accepted statistical methodology. 
 

(2) If during the field-testing of existing measurement devices, more than one quarter of 
the samples for any particular device type do not meet the criteria pursuant to 
§597.3(a), the agricultural water supplier shall provide in its Agricultural Water 
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Management Plan, a plan to test an additional 10% of its existing devices, with a 
minimum of 5, but not to exceed an additional 100 individual devices for the 
particular device type.  This second round of field-testing and corrective actions shall 
be completed within three years of the initial field-testing. 

 
(3) Field-inspections and analysis protocols shall be performed and the results shall be 

approved by an engineer for every existing measurement device to demonstrate that 
the design and installation standards used for the installation of existing 
measurement devices meet the accuracy standards of §597.3(a) and operation and 
maintenance protocols meet best professional practices. 

(c) Records Retention 

Records documenting compliance with the requirements in §597.3 and §597.4 shall be 
maintained by the agricultural water supplier for ten years or two Agricultural Water 
Management Plan cycles. 

(d) Performance Requirements 

(1) All measurement devices shall be correctly installed, maintained, operated, 
inspected, and monitored as described by the manufacturer, the laboratory or the 
registered Professional Engineer that has signed and stamped certification of the 
device, and pursuant to best professional practices. 

(2) If an installed measurement device no longer meets the accuracy requirements of 
§597.3(a) based on either field-testing or field-inspections and analysis as defined in 
sections 597.4 (a) and (b) for either the initial accuracy certification or during 
operations and maintenance, then the agricultural water supplier shall take 
appropriate corrective action, including but not limited to, repair or replacement to 
achieve the requirements of this article.  

(e) Reporting in Agricultural Water Management Plans 

Agricultural water suppliers shall report the following information in their Agricultural 
Water Management Plan(s): 

(1) Documentation as required to demonstrate compliance with §597.3 (b), as outlined 
in section §597.3(b)(2), and §597.4(b)(2).  

(2) A description of best professional practices about, but not limited to, the (1) 
collection of water measurement data, (2) frequency of measurements, (3) method 
for determining irrigated acres, and (4) quality control and quality assurance 
procedures. 

(3) If a water measurement device measures flow rate, velocity or water elevation, and 
does not report the total volume of water delivered, the agricultural water supplier 
must document in its Agricultural Water Management Plan how it converted the 
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measured value to volume.  The protocols must follow best professional practices 
and include the following methods for determining volumetric deliveries: 

(A) For devices that measure flow-rate, documentation shall describe protocols 
used to measure the duration of water delivery where volume is derived by the 
following formula:  Volume = flow rate x duration of delivery. 

(B) For devices that measure velocity only, the documentation shall describe 
protocols associated with the measurement of the cross-sectional area of flow 
and duration of water delivery, where volume is derived by the following 
formula: Volume = velocity x cross-section flow area x duration of delivery. 

(C) For devices that measure water elevation at the device (e.g. flow over a weir 
or differential elevation on either side of a device), the documentation shall 
describe protocols associated with the measurement of elevation that was used 
to derive flow rate at the device.  The documentation will also describe the 
method or formula used to derive volume from the measured elevation 
value(s). 

(4) If an existing water measurement device is determined to be out of compliance with 
§597.3, and the agricultural water supplier is unable to bring it into compliance 
before submitting its Agricultural Water Management Plan in December 2012, the 
agricultural water supplier shall provide in its 2012 plan, a schedule, budget and 
finance plan for taking corrective action in three years or less. 

 
Note:  Authority cited: Section 10608.48, Water Code.  Reference: Sections 531.10, 10608.48 (i) 
(1), and 10826 Water Code. 
 

 



State of California The Natural Resources Agency Department of Water Resources

Article 2 Form - Rev. 6-20-2012

Name: Name:
Title:

Address: Address:

Phone 
Number:

Phone 
Number:

Fax: Fax:
E-mail:

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

Total

4. Explanations, Comments and Best Professional Practices3: 

May-Jun

Number of Measured Farm-Gates:
Service Area Acreage:

Submittal date:
Total Number of Farm-Gates:

 Agricultural Aggregated Farm-Gate1 Delivery Reporting Format for Article 2 

2. Contact information

3. Aggregated Farm-Gate Delivery Data2: (provide monthly or bimonthly data, acre-feet )

Bimonthly Deliveries 

1.  Water Supplier Information

Sep-Oct

1. “Farm-gate” means the point at which water is delivered from the agricultural water supplier’s distribution system to each of its individual customers as specified in the Agricultural Water Measurement Regulation 
(Title 23, Division 2, Chapter 5.1, Article 2 of the CCR).
2. “Aggregated farm-gate delivery data” means information reflecting the total volume of water an agricultural water supplier provides to its customers and is calculated by totaling its deliveries to customers. 
3. "Best Professional Practices" is defined in Title 23, Division 2, Chapter 5.1, Article 2 of the CCR, Section 597.2.

Nov-Dec Jan-Feb Mar-Apr

Monthly  Deliveries 

Jul-Aug

Note: An agricultural water supplier's total water use may be different from Aggregated Farm-Gate deliveries because measurement at these points may not account for other practices (such 
as groundwater recharge/conjunctive use, water transfers, wheeling to other agencies, urban use, etc).  

Due annually beginning no later than July 31, 2013 from agricultural water suppliers subject to 
Title 23, Division 2, Chapter 5.1, Article 2 of the CCR - Agricultural Water Measurement
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ATTACHMENT 4 - DISTRICT’S METERS INSTALLATION TYPICAL DRAWINGS  
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ATTACHMENT 5 - WATER METER MANUFACTURER’S SHEETS 



AG2000
Irrigation Magmeter

AG2000-600

9 0 0 1 : 2 0 0 8
CERTIFIED COMPANYISO FEATURES

• Simple as a mechanical meter
• No moving parts
• Minimal straight pipe required
• Battery power standard;
    External power optional
• Solar compatible
• Built-in rate & total indicator
• Built-in pulse output for data-
    logging or telemetry
• Tamper-evident seal

APPLICATIONS
• Irrigation
• Chemigation
• Agricultural automation
• Well usage monitoring
• Dairy Lagoons

Seametrics’ series of standard and IP68 
(submersible)  flanged magmeters. 

 Available in sizes from 3” up to 12”.

AG2000-300

Unobstructed Flow



AG2000
Irrigation Magmeter

GENERAL INFORMATION

The AG2000 is a spool-type electromagnetic flowmeter for 
use in irrigation applications in 3” to 12” pipe. With no moving 
parts, these meters provide unobstructed flow and are resistant 
to wear from debris found in ground or surface water. Little 
maintenance is required because there are no bearings to 
wear out or propellers to stop turning. Minimal straight pipe 
requirements allow AG2000 meters to be used in piping 
configurations where there is little space between the meter 
and an elbow. 

The standard AG2000 is battery powered. Where an external 
power source is available, the AG2000 can be optionally 
converted to 8-32 Vdc, with the batteries then serving as back-
up to maintain continuous operation in case of power failure. 
This configuration will prolong battery life indefinitely. 

An IP68 version (-168 option) is available for burial or 
applications where the meter may be under water up to a depth 
of 3 meters for prolonged periods of time.

The meter comes with built-in pulse output (requires optional 
cable) for data logging or telemetry. Several pulse rates are 
available. An internal data logger is also available for secure 
flow logging (-127 option). A Seametrics FT415W or FT420W 
display can be added if remote rate/total reading is desired, 
or an AO55W if a (4-20 mA) analog signal is required. (High-
frequency pulse rate is required for use with most Seametrics 
controllers.)

The AG2000 is secured with a seal wire to protect against 
unauthorized access. The seal can be broken by an authorized 
agent, to change units of measure, replace the battery pack, or 
to field-install an optional power/output cable. The cable can 
be factory or field-installed where external power is available 
and/or pulse output is needed. An accessory weather guard is 
available for additional protection in outdoor applications.

For chemigation applications, the chemical injection point must 
be placed downstream of the meter OR far enough upstream 
for complete mixing to occur before the flow reaches the meter. 
(See tech bulletin on Seametrics’ website, www.seametrics.
com).

FEATURES 

Welded steel epoxy-coated flow tube

Flanges, ANSI 150 lb. drilling

Dual durometer rubber liner

Power/Output cable port access, tamper-sealed

Equalization lug

Powder-coated diecast-aluminum electronics housing
Rate and total indicator

316SS electrodes

Internal Data Logger (Optional)

Standard 
AG2000

Tamper-evident security seal & 
cross-drilled screws (2) for tamper-evidence 



AG2000
Irrigation Magmeter

FEATURES Continued

IP68 Housing Option
(For 4”-12” meter; 
standard for 3” models)

Power/Output cable port access, tamper-sealed

Powder-coated ductile cast iron electronics housing

Rate and total indicator

Internal Data Logger (Optional)

Equalization lug

Tamper-evident security seal & 
cross-drilled screws (2) for tamper-evidence

Flanges, ANSI 150 lb. drilling
Equalization lug

Rate and total indicator

Internal Data Logger (Optional)

AG2000-300
(IP68 housing standard for 3” model)

Glass filled molded plastic liner

Power/Output cable port access, tamper-sealed

316SS electrodes

Powder-coated ductile cast iron body & electronics housing

Tamper-evident security seal & 
cross-drilled screws (2) for tamper-evidence



AG2000
Irrigation Magmeter

3”, 4”, 6”, 8”, 10”, 12”

ANSI 150 lb. drilling

150 psi (10.3 bar) working pressure

 10˚ to 130˚ F (-12˚ to 54˚ C)

-40˚ to 158˚ F (-40˚ to 70˚ C)

+/- 1% of reading for flow between 10% to 100% of max flow

+/- 2% of reading for flow from cutoff to 10% of max flow

Ductile cast iron, powder coated w/NSF61 listed epoxy powder

Welded steel, epoxy-coated

Noryl® 

Santoprene/Polypropylene

Diecast aluminum, powder-coated (non-IP68)  Ductile Cast Iron (IP68)

316 stainless steel

EPDM

Rate Total
5 8
Gallon/Minute, Liter/Minute, Cubic Feet/Minute, Gallon, Gallon x 1000, Liter, Liter x 1000, Mega Liter,
Cubic Meter/Hour, Gallons/Sec, Liter/Second Cubic Meters, Cubic Meter x 1000, Acre Feet, Cubic Feet,
Cubic Feet/ Sec, Miner’s Inch, Cubic Meter/Min Cubic Feet x 1000, Million Gallon, Miner’s Inch Day, Acre Inch 
1 battery pack that contains 2 Lithium 3.6V “D” batteries, replaceable.
Standard battery life 2.5 years
5 years with extended battery life (EBL) option
With external power option (uses 8-32 Vdc, 30 mA),
Lithium batteries serve as backup in power failure (10 year life)

Current sinking pulse, opto-isolated, 30 Vdc at 10 mA max

High Frequency; 10 units/pulse; 100 units/pulse; 1000 units/pulse
 3” 4” 6” 8”            10”                  12”

 25.228 16.362 6.307 3.344          2.15               1.530  
>20 microSiemens/cm

Hardware/software, conductivity-based

NEMA 4X Standard   (IP68 Option)

Pipe Sizes

Fittings

Pressure

Temperature Operating
 Non-Operating
Accuracy

Materials Body (3” Only)

 Body (4”-12”)

 Liner (3” Only)

 Liner (4”-12”)

 Electronics Housing

 Electrodes

 O-ring (3” Only)

Display  
 Digits
 Units

Power

Pulse Output (with optional cable)

  Signal

  Pulse Rates

  High Frequency
  (pulse/gal)

Conductivity

Empty Pipe Detection

Environmental

SPECIFICATIONS*

*Specifications subject to change. Please consult our website for the most current data (www.seametrics.com).
**Extended battery life option is standard on all IP68 meters. 



AG2000
Irrigation Magmeter

Radio Telemetry

OUTPUT CAPABILITIES

Telemetry
Ready

AG2000

Data Logger
Compatible

AG2000

Remote 
Data Logger
(Accessory)

Internal
Data Logger

(Optional)

AG2000 Shown (4”-12”)

L

H

T

AG2000 (Standard Housing)

(Including Rubber Gaskets)

(Metal
Flange)

ID

DIMENSIONS

ID
  inch mm

  3.12 79.25
  5.05 128.27
  6.44 163.58
 8.61 218.69
10.55   267.97

Standard
AG2000

Meter Size
4”
6”
8”

10”
12”

L
 inch mm

 10.24 260
 12.27 312
 14.24 362
 18.18 462
 19.68     500

H
  inch mm

 7.0 178
  8.1 206
  9.1 231
 10.1 257
  11.1      282  

T
  inch mm

  .62 20.9
  .69 23.3
  .69 23.3
  .69 23.3
  .81       20.6

Shipping Weight
Standard

 pounds Kg

 32 15
 47 21
 69 31
 125 57
   145       66

Flanges            Standard ANSI 150 lb. drilling               Cable (AG2000) 1 lb.



AG2000
Irrigation Magmeter

DIMENSIONS

ID

   H

L

T

AG2000-300 Shown (3”)
IP68 housing standard for 3” model

(Metal
Flange)

AG2000 with IP68 Housing (-168 option)

L

H

T

(Including Rubber Gaskets)

(Metal
Flange)

ID

AG2000 Shown
(4”- 12” IP68 Housing)

ID
  inch mm

  2.60 66.04 
 3.12 79.25
  5.05 128.27
  6.44 163.58
 8.61 218.69
10.55   267.97

IP68
AG2000

Meter Size
3”
4”
6”
8”

10”
12”

L
 inch mm
 12.0 305
 10.24 260
 12.27 312
 14.24 362
 18.18 462
 19.68     500

H
  inch mm

  6.80 173
  8.12 206
  9.22 234
  10.22 260
 11.22 285
 12.28     312

T
  inch mm
 .68 17.3 
 .62 20.9
  .69 23.3
 .69 23.3
 .69 23.3
 .81        20.6

Flanges         Standard ANSI 150 lb. drilling                 Cable (AG2000) 1 lb.

Shipping Weight
IP68 Version

 pounds Kg

 41 19
    35 16
 50 23
 72 33
 128 58
    148       67



AG2000
Irrigation Magmeter

STRAIGHT PIPE RECOMMENDATIONS

(X = pipe diameter)

1X2X

Minimal straight pipe
required between elbows.

For other piping configurations,
consult factory.

FLOW RANGE (3” - 12”)

FLOW

(X = pipe diameter)

1X2X

FLOW

Meter 
Size

3” 4” 6” 8” 10” 12”
Gal/Min   Liter/Sec Gal/Min    Liter/Sec Gal/Min     Liter/Sec Gal/Min       Liter/Sec Gal/Min      Liter/Sec Gal/Min   Liter/Sec

Minimum 7.5 .47 12 .75 32 2 60 3.8 95 6 130 8.2

Maximum 700 44.2 1,000 63 2,400 151.4 4,400 277.6 7,000 441.6 10,000 630.9
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AG2000
Irrigation Magmeter

HOW TO ORDER

  3” = -300*

  4” = -400

  6” = -600

  8” = -800

10” = -1000

12” = -1200

AG2000

ACCESSORIES
Remote 4-20 mA (analog) signal = AO55W

Remote Rate and Total Indicator  (Battery) = FT415W*

Remote Rate and Total Indicator (Powered) = FT420W*

Remote Data Logger = DL76W

Dual Power Supply, 115 Vac, 12/24 Vdc = PC42
(Use with High Frequency pulse rate)

Replacement Battery Pack  = 100889

Weather Guard = 100961

Post-Factory 20-ft. Power/Output Cable
(Standard Housing Only) = DC30

Post-Factory 50-ft. Power/Output Cable
(Standard Housing Only) = DC35  

Post-Factory 20-ft. Power/Output Cable
(IP68 Housing Only) = DC30S

Post-Factory 50-ft. Power/Output Cable

(IP68 Housing Only) = DC35S

Grounding Rings
(not needed for most applications):

  3” = 102157

  4” = 100876

  6” = 100877

  8” = 100878

10” = 100879

12” = 103288

CONTACT YOUR SUPPLIER

Consult factory for additional units
Any rate selection can be combined with any total selection
** 1 Miner’s Inch = 1.2 CFM

10 Units*/Pulse = -PxX

100 Units*/Pulse = -PxH

1000 Units*/Pulse = -PxK

High Frequency**= -HF

*-300 available
 in IP68 only

Gal/Min = GPM
Liter/Min = LPM
Cu Ft/Min = CFM 
Cu Meter/Hr = CMH
Gal/Sec = GPS
Liters/Sec = LPS
Cu Ft/Sec = CFS
Miner’s In** = MI
Cu Met/Min = CMM

Gal = G
Gal x 1000 = GT
Liter = L 
Liter x 1000 = LT
Mega Liters = ML
Cubic Meters = CM
Cu Met x 1000 = CMT
Acre Feet = AF
Cubic Feet = CF
Cu Feet x 1000 = CFT
Million Gal = MG
Miner’s Inch Day = MID
Acre Inch = AI

*Consult customer service to determine the appropriate indicator based on the distance it will be installed from the meter.

MODEL             SIZE                 OPTIONS                        PULSE RATE  UNITS
                                    (With Option -11)

Factory Installed Power/
Output Cable:
6m (20 ft) = -11/6
15m (50 ft) = -11/15
30m (100 ft) = -11/30

Factory Installed IP68 
Power/Output Cable:
6m (20 ft) = -11/6S
15m (50 ft) = -11/15S
30m (100 ft) = -11/30S

Internal Data Logger = -127
Serial Output = -131
IP68 Submersible = -168
Extend. Battery Life1 = -178

*Units = Gal or Liter depending
on Rate/Total unit selection
**High Frequency pulse rate
will shorten battery life

1 Extended battery life is      
  standard on all IP68 meters
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Propeller 

 

CONFIGURATION SHEET
 

MODEL  MT100 THREADED END FLOWMETER

 
DESCRIPTION 
 
The Model MT100 is manufactured to comply with the 
applicable provisions of the American Water Works 
Association Standard No. C704-02 and latest revisions for 
propeller type flowmeters.  The threaded ends of the 
MT100 allow it to be directly coupled into an existing 
pipeline.  The carbon steel flow tube has a fusion-bonded 
epoxy coating offering excellent corrosion protection.  As 
with all McCrometer propeller flowmeters, standard features 
include a magnetically coupled drive, instantaneous 
flowrate indicator and straight-reading, six-digit totalizer. 
 
Impellers are manufactured of high-impact plastic, capable 
of retaining their shape and accuracy over the life of the 
meter.  Each impeller is individually calibrated at the factory 
to accommodate the use of any standard McCrometer 
register, and since no change gears are used, the MT100 
can be field-serviced without the need for factory 
recalibration.  Factory lubricated stainless steel bearings 
are used to support the impeller shaft.  The shielded 
bearing design limits the entry of materials and fluids into 

the bearing chamber providing maximum bearing 
protection. 
 
An instantaneous flowrate indicator is standard and 
available in gallons per minute, cubic feet per second, liters 
per second and other units.  The register is driven by a 
flexible steel cable encased within a protective self-
lubricating liner.  The register housing protects both the 
register and cable drive system from moisture while 
allowing clear reading of the flowrate indicator and totalizer. 
 
INSTALLATION 
 
Standard installation is horizontal mount.  If the meter is to 
be mounted in the vertical position, please advise the 
factory.  A straight run of full pipe the length of ten pipe 
diameters upstream and two diameters downstream of the 
meter is recommended for meters without straightening 
vanes.  Meters with optional straightening vanes require at 
least five pipe diameters upstream and two diameters 
downstream of the meter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

The McCrometer Propeller 
flowmeter comes with a 
standard instantaneous 
flowrate indicator and 

straight-reading totalizer. 
An optional FlowCom 

register is also available. 
Typical face plates. 

APPLICATIONS 
 
The McCrometer propeller meter is the most widely used 
flowmeter for municipal and wastewater treatment applications 
as well as agricultural and turf irrigation measurement.  Typical 
applications include: 

 Water and wastewater management 

 Truck loading and discharge 

 Sprinkler irrigation systems 

 Drip irrigation systems 

 Golf course and park water management 

 Commercial nurseries 



THREADED END FLOWMETER MODEL MT100 
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SPECIFICATIONS 
 
PERFORMANCE 
 
   ACCURACY/REPEATABILITY: ±2% of reading  
     guaranteed throughout full range; ±1% over reduced  
     range;  Repeatability 0.25% or better 
   MAXIMUM TEMPERATURE: (Standard Construction) 
     160°F constant 
   PRESSURE RATING: 150 psi 

            
MATERIALS 
 
   BEARING ASSEMBLY: Impeller shaft is 316 stainless steel. 
     Ball bearings are 440C stainless steel. 
   MAGNETS: (Permanent type)  Alnico 
   BEARING HOUSING: Brass; Stainless Steel optional 
   REGISTER: An instantaneous flowrate indicator and  
     six-digit straight-reading totalizer are standard.  The  
     register is hermetically sealed within a die cast  
     aluminum case. This protective housing includes a  
     domed acrylic lens and hinged lens cover with locking  
     hasp. 
 
 
 
 

 
IMPELLER: Impellers are manufactured of high-impact 
     plastic, retaining their shape and accuracy over the 
     life of the meter.  High temperature impeller is optional. 
FLOW TUBE: Fusion-bonded epoxy-coated carbon steel 

threaded to NPT.  (Other thread standards available.) 
 
OPTIONS 
 
 Forward/reverse flow measurement 
 Register extensions 
 All stainless steel construction 
 High temperature construction 
 “Over Run” bearing assembly for higher than normal 

flowrates 
 Electronic Propeller meter available in all sizes of this 

model 
 A complete line of recording/control instrumentation 

can be driven from this flowmeter 
 Certified calibration test results 
 Canopy boot 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

McCrometer reserves the right to change design or specifications without notice. 
 

MT100 DIMENSIONS 
Meter Size  2” 2 ½” 3” 4” 6” 
Maximum Flow U.S. GPM 250 250 250 600 1200 
Minimum Flow. U.S. GPM 35 35 40 50 90 
Approx. Head Loss in Inches at Max. Flow 29.50 29.50 29.50 23 17 
Approx. Shipping Weight-lbs. 

* SEE 
SPECIAL 

NOTE 

17 40 42 
H (inches) 10 13 14 
L (inches) 13 20 22 
O.D. of Meter Tube 3.50 4.500 6.625 
Larger flowmeters on special order. 
*SPECIAL NOTE — Reducing fittings are supplied to adapt the 3-inch model to smaller line sizes. 
 

FOR MORE INFORMATION CONTACT: 
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ATTACHMENT 6 - DISTRICT’S RULES AND REGULATIONS 











Page | 146
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 7 – MONTHLY WATER BILL EXAMPLE 
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