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Program Concept:
The proposed pilot-level Diesel Pumping Efficiency Program (DPEP) addresses stationary and portable agricultural water pumps powered by diesel engines.  DPEP views the pumping plant as a system of three mechanical components- 1) power source, 2) power transmission, and 3) the pump itself, and one human component, the management of the equipment.  To the extent that there are inefficiencies in any of these components, or just as importantly, the management of the system, operational time is increased along with emissions.  The purpose of this pilot-level program is to improve the efficiency of the pump itself, thereby improving the entire pumping system, resulting in reduced air emissions by reducing fuel consumption.  

The pilot DPEP will provide subsidized pump efficiency tests and incentive rebates for retrofit and repair of inefficient pumps (not engines or transmission systems).  A final report will address the basic thesis using the results of all pump tests but especially the before and after tests of the pump repair projects.  It will estimate and comment on current field performance of diesel-powered pumping plants and recommend whether or not the project should be expanded.

The site for the DPEP is the San Joaquin Valley of California, currently in the process of achieving “attainment” status for air quality standards related to both particulates and ozone.

Program Work Plan Components and Expenditures (as submitted in original grant proposal):
1. Program Management – twelve (12) month time frame, .01 work years - $1,000 – design and management of the project, liaison with EPA, quarterly reporting, liaison with CSU Fresno.
2. Program Outreach – nine (9) month time frame, .0083 work years - $500 – identify participants for pump efficiency tests and repair projects by attending various trade group meetings and talking with pump repair companies.

3. 40 Pumping plant efficiency test subsidies at $250 each – nine (9) month time frame, $10,000 federal.  Overall pumping plant efficiency is defined as:


OPE = 100 x WHP / HPin
Where:


OPE = overall pumping plant efficiency as a percent


WHP = water horsepower output from the pumping plant


HPin = power input to the pumping plant as fuel

Also:


WHP = Q x TDH / 3960
Where:


WHP = water horsepower output from the pumping plant


Q = flow in gallons per minute from the pump


TDH = total dynamic head in feet developed by the pumping plant

      Also:


HPin = gallons of diesel per hour x 55 thermal HP-Hours per gallon of diesel
During a pump efficiency test, the tester will measure fuel consumption, the different components of total dynamic head (pumping water level, discharge pressure), and water flow in the pumping system.  Pump demographics such as type of use, annual hours of operation, pump type, manufacturer of the pump, engine, gear head, type of farm, total acres farmed, and average fuel costs (as able) are also gathered during the test.   

Pump efficiency tests provide a benchmark for pumping plant efficiency.  In conjunction with annual operating time and average fuel costs they can be used to determine an estimate of fuel cost savings resulting from a pump retrofit/repair.  Pre and post-retrofit tests are performed to determine actual results. The pump efficiency reports provided to clients will include educational material regarding correct management of pumping plants.

4. Incentive rebates for 6 pump retrofit/repair projects – ten (10) month time frame, incentive rebate of up to $3,500 per retrofit project but not to exceed 35% of the project cost. - $21,000 federal and $39,000 client share-- pump retrofits are estimated to cost approximately $10,000 total each.  If an incentive rebate is less than $3,500, it may be possible that more than 6 projects will be funded but not to exceed $21,000 in total incentives.   Pump efficiency tests will be taken both before and after a project to judge the improvement in pumping plant efficiency.  No engine modifications or tune-ups, nor any well rehabilitation activity will be eligible.  The purpose of this program is solely to judge the reduction in emissions available through pump retrofitting.  (Note – pump retrofit projects will be completed by the repair company of client’s choice.  The incentive rebate is not approved unless an invoice marked PAID is submitted.  This is proof that the project was performed to the client’s satisfaction.)  Rebate recipients will receive educational material regarding correct management of pumping plants.

5. Review/Approval/Databasing of pump efficiency tests and retrofit/repair projects – eleven (11) month time frame, .0167 work years - $1,000 – review submitted pump efficiency tests and pump retrofit projects for eligibility for subsidies and retrofit rebates, respectively, track tests and retrofits, liaison with contracted pump efficiency testers, and enter data into the DPEP database.  Reported pump tests are subjected to a review of the data set for reasonableness (i.e. it would be impossible for a diesel-powered pumping plant to be measured with an OPE above 40%) and completeness (i.e. currently the APEP does not subsidize a pump test unless the OPE and the pumping cost analysis can be computed).  

Eligibility criteria for a retrofit would include an operating pump that is used for agricultural production.  The application for a retrofit will include a copy of the pre-project pump efficiency test, a signed agreement between the pump owner and DPEP, an explanation as to the nature of the retrofit project, and pump demographics such as type of use, annual hours of operation, pump type, manufacturer of the pump, engine, gearhead, type of farm, total acres farmed, and average fuel costs.  The completed application ready for issuance of the rebate will include a copy of the repair company invoice and the post-project pump efficiency test.

6.   Report describing feasibility of expanding this type of program – six (6) month time frame, .06 work years - $4,000 – summarize and comment on apparent field efficiencies indicated by the pump tests, summarize and comment on the six pump retrofit projects and their results, comment on reception of educational material, make recommendations for expanding the pilot project.
Program Summary (October 1, 2005, to October 31, 2006)
1. Program Management
Program activities have been on-going since August of 2005. Note that an earlier start was made possible by funding from the non-profit Valley CAN (“Clean Air Now”) group.  The goals and financials for these programs were managed independent of each other, although a single program was offered to the public. 

Management duties included program outreach, review and databasing of pump tests, repair rebate processing, discussions with pump owners regarding the benefits of a repair, and other questions regarding rebate projects.  Application forms, pump test reporting formats and formulas, research of engine specifications, and other programmatic materials had to be developed.
The program has achieved all of its stated goals, with additional pump testing included as well.     
2. Pump Testing
A total of 48 pump tests were performed for the program, with 47 of those tests paid by the Program and 1 of the tests paid by the customer.  The Program goal was to test 40 pumps.  Additional pumps were tested to use up the unspent retrofit money (budgeted at $21,000--- $19,887 was spent on projects) and travel costs.  Note that pump testing leads to additional pump retrofits and emission savings.
The tests were performed at the request of the equipment owner, or as a post retrofit test (6 total) to verify results from the repair.  An effort was made to limit the number of tests per equipment owner to those units that were questionable in pump performance and to screen for pumps that had good or very good engines (recent Moyer Program engine recipients).  Since this is a “pilot” project, our goal is to identify typical diesel pump efficiency for those systems that are in regular usage and likely to remain as a diesel driven pumping plant.  We deemed that Moyer projects were the most likely candidates for representing any future programmatic efforts.  Additionally, we desired to eliminate as much as possible any issues that were related to worn out or faulty engines.  A further screening was performed to find equipment that had high annual hours of operation so that the economics from savings would influence the owner to invest in a repair.  These discussions were made informally with the farmer prior to the actual testing.  In general, our goals were aligned with the goals of the equipment owners, who sought to identify the equipment with the most rapid pay back on their upgrade dollar.  Screening according to recent year engines also made sense to the owner, as it is this equipment that the owner was most dependent upon for their irrigation requirements.
The diesel pump test procedures, equipment, and results are attached in Appendices 1 and 2.
3. Pump Retrofit
Of the 48 pump tests performed, six of these tests have resulted in completed retrofits.  An additional 8 pump retrofits were either postponed until a later date, or had complications during the retrofit process that prevented the full retrofit from being realized.  Some of these pumps were enrolled into the utilities’ diesel to electric pump conversion program (“AG-ICE” program).  This would not negate the need of a pump retrofit, however it would interrupt the ability to run the pump until the new electric motor and controls are functional.  These additional results that will be achieved by the grant are direct results, but are not reportable.  Pump test results can influence decision making for several years beyond the test date.
A typical pump retrofit costs between $10,000 to $30,000 depending on factors related to the size of the pump, setting depth, and condition when removed.  The six pumps retrofitted cost the owners $7,107, $25,700, $19,218, $59,452, $17,824, and $20,176 respectively, with an average of $24,913.  One of the retrofits also included work to the water well.  Water wells are typically inspected and repaired at the time of pump removal on an “as needed” basis.  Rebates paid out for the pump retrofits were $19,887.86.  Five of the six rebates qualified for the maximum amount of $3,500.  The pump retrofitted at the cost of $7,107 qualified for a rebate of 35% of project cost, or $2,487.56. One of the five $3,500 rebates was cost shared with the Valley CAN grant, reducing the EPA cost to $3,400.30.
The following bullets highlight key results of the Program:

· Average Overall Pumping Efficiency improved from 14.3%  to 24.4%
· Average lifetime fuel savings is 23,535 gallons per retrofit, an approximate $47,000 projected fuel savings at  $2.00 per gallon of diesel
· First year average fuel costs savings to the farmer: $7,787
· Average lifetime NOx savings is 4.2 tons
· Average lifetime PM10 savings is 0.18 tons
· Commensurate ROG reductions were also achieved, but this was not a tracked pollutant in this study

· Cost per ton of NOx saved is under $790 per ton (net), $1,984 per ton (gross).

· Average water flow rate increased from 589 to 1102 gpm with the retrofitted pump
· Annual hours of operation reduced from 1,883 to 1,057 to pump the same water amount 
A pump retrofit that pays for itself in fuel savings in less than 2 years is a very likely candidate to be retrofitted.  With an average retrofit cost of $24,913, and an average first year fuel savings of $7,787, the pump retrofits paid for themselves on the average in 3.2 years.  Note that additional savings to the owner are achieved via a reduction in maintenance costs and a longer interval between engine rebuilds. 
Detailed descriptions of the six pump retrofits are included in Appendix 3 (attachment in Excel spreadsheet).

A typical pump repair invoice is included in Appendix 4.
4. Comments on Expansion

It is clear from the projects results, and the demand for these services from the agricultural community, that a diesel pump testing and retrofit program fills a clear need.  It should be noted that equivalent programs have been on-going with electric and natural gas driven pumps for several decades.  The critical question regarding the program is not one of need, scope, or size, but rather one of funding.  Since off-road diesel agricultural equipment has largely been unregulated until recent years, there has not yet been a tax or fee associated with the use and impact of this equipment on the environment.  These types of user generated fees have traditionally been the best funding sources for energy efficiency programs.

The program offered economical and easily attainable emission reductions, through a voluntary measure that impacts the agricultural industry in an economically beneficial way.   Given the “win-win” nature of the program, channeling additional resources into testing and retrofits makes sense.  The measure also complements the current Moyer engine swap-out program to obtain the highest potential of emission reductions.  

There are several program results that indicate a clear need for testing and retrofits:
1) The pre-repair overall efficiencies are more deteriorated than equivalent electric plants;

2) The dollar savings in fuel costs make payback more accelerated than equivalent electrics plants;

3) The program pump tester was hired to do many more non-program pump tests on other diesel irrigation plants owned by the farmer, at full cost to the pump owner;

4) The pump test to pump retrofit ratio is significantly lower than with electrics.  A typical, non-targeted, mass marketed, electric pump testing and retrofit program offered by CSUFresno resulted in a test to retrofit ratio of about 12 to 1.  With the diesels, 48 pump tests resulted in 6 retrofits, and indications from the owners that an additional 8 retrofits would happen (probably resulting in14 retrofits out of 48 tests).  The ratio is about 8:1, with perhaps a 4:1 ratio being achievable during the initial phase of a new program.

5) With more than 5,000+ diesel irrigation pumps operating in the San Joaquin Valley, a conservative need presents itself for a testing program of at least 800 tests per year, resulting in 100 pump retrofits per year.  Assuming a life cycle of about 20,000 hours per pump, the replacement cycle is about every 10-12 years (about 400-500 pumps per year) at an average annual operation of 1,900 hours.   The goal of this program would be to shorten the replacement cycle to about every 7 or 8 years (625 pumps per year).    

6) An educational, marketing, outreach, and technical assistance component is important to achieving results.   The testing and retrofit process requires a technical assistance person (a qualified individual that is able to discuss technical issues related to testing and retrofits) to be available, as there are a number of questions that are not addressed by a standard pump test.  For example, multiple pumping conditions (eg. open flow vs pressure irrigation, how acreage and pumping requirement changes can affect economics) and economic and technical questions regarding different fuel sources (diesel vs electric vs natural gas, off peak pumping, etc.)  The educational program as funded here consisted of a mailing of the Program’s Pump Seminar Book.   One result  of the mailing was that one of the 6 retrofit recipients requested pump tests for all of his electric irrigation pumps (which were not previously tested as part of the other CSUFresno pump testing programs in operation since 2001).
7) The program was able to make referrals to the PG&E and SCE Ag-ICE and SJV Air Pollution Control District programs for assistance in electrifying certain diesel plants.  The Ag-ICE and SJVAPCD programs offer “zero” emission opportunities for diesel irrigation pumps that are good candidates for electrification.  This collaboration helps agencies work in harmony to achieve cleaner air.
8) CIT secured additional funding from the Valley CAN group for a second phase of DPEP.  The goal was to develop the critical pump tester infrastructure needed in California if a large-scale DPEP was to be implemented.  The fact that other groups also recognize this need and have granted start-up funding is significant.  The second phase of DPEPincludes the following components:

1.  Establishing standardized methods for measuring pump test data in the field;

2.  Developing a resource manual for procedures;

3.  Developing software for storing pump test data and preparing standardized reports so as to create a consistent “product” available to pump owners. 
4. On-site visits with pump test professionals in the field to present the developed materials ( about 10-15 companies);
In conclusion, the program offered a targeted focus on improving diesel pumping efficiency.  The program provided cleaner air at a competitive cost and filled a clear need in the agricultural community.  Expansion to full programmatic operations presents a compelling opportunity.
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Budget Summary (October 1, 2005 to June 30, 2006) 
	BUDGET DETAIL
	
	
	
	
	

	Actual Expenses  Oct. 1, 2005, to October 31, 2006
	
	
	

	A. Personnel Wages
	
	
	
	Project Final
	Full Budget

	
	
	
	
	Amount
	Amount

	 
	Subtotal Personnel:
	
	$7,003.48
	$6,710.00

	B. Fringe Benefits
	
	
	
	
	

	 
	Subtotal Fringe Benefits:
	
	$1,868.51
	$2,108.00

	C. Travel
	
	
	
	
	

	Vehicle trips 
	
	
	
	$560.14
	

	 
	Subtotal Travel:
	
	$560.14
	$948.00

	D. Equipment
	
	
	
	
	

	None
	
	
	
	
	

	
	Subtotal Equipment:
	
	$0.00
	$0.00

	E. Supplies
	
	
	
	
	

	Item
	Amount
	
	
	
	

	Office Supplies
	
	
	
	
	

	 
	Subtotal Supplies:
	
	
	$773.46
	$900.00

	F. Contractual
	
	
	
	
	

	Item
	
	
	
	
	

	Pump Test
	
	
	
	$10,036.61
	

	
	Subtotal Contracts:
	
	
	$10,036.61
	$10,000.00

	G. Construction
	
	
	
	
	

	N/A
	Subtotal Construction
	
	
	$0.00
	$0.00

	H. Other
	
	
	
	
	

	Item
	
	
	
	
	

	Pump Rebates
	
	
	
	$21,387.86
	$21,000.00

	
	Subtotal Other:
	
	
	$21,387.86
	$21,000.00

	
	
	
	
	
	

	I. Total Direct Costs
	
	
	
	$41,630.06
	$41,666.00

	
	
	
	
	
	

	J. Indirect Costs
	
	
	
	
	

	At 20% of TDC
	
	
	
	$8,326.01
	$8,334.00

	K. Total Costs
	
	
	
	$49,956.07
	$50,000.00


oOo

Appendix 1:  Diesel Pump Test Procedures and Equipment
Diesel Pumping Efficiency Program

Subject: MINIMUM FIELD REQUIREMENTS FOR DIESEL PUMP EFFICIENCY TESTING

Safety devices:  The pump tester shall have on hand the following items:

MSDS Sheet:  Diesel

Noise Protection:  Ear plugs

Eye Protection:  Impact resistant eye shield

Hand protection:  Appropriate gloves for contact with diesel fuel 

Fuel spill cleanup materials: Rags

Fire extinguisher, diesel fuel rated

The following is excerpted from “Pump Efficiency Test Rebate Information Packet

 – Water Agencies” as seen on www.itrc.org.  It is to be considered the minimum guidelines for performance of a VALID TEST.  Additional comments, in BOLD, are taken from the California Association of PumpTest Professionals “Standard Practices” and “Methods and Equipment”.  Insertions by CIT are made in ITALICS.

“Minimum requirements include, but are not limited to, the following:

1.  Flow rate measurement

a. If a technique using velocity head is employed (e.g., Collins tube, Cox tube) for a pipe flow rate, the avg. velocity in the test section must be greater than 1 fps. 

b. The test must be conducted using a typical flow rate and pressure.

c. The flow meters and formulas used must provide a +/- 4% accuracy for the flow rate/velocity ranges that are tested under good testing conditions.

d. Reasonably accurate flow measurement requires a pipe section without excessive turbulence.  Table 1 provides minimum requirements for flow rate test locations to qualify for rebates of the pump efficiency test.

e. Pipe inner diameter measurement:  A direct inner diameter measurement of the pipe must be performed with the proper tool if any flow measurement device calculates the flow using pipe area.  

f. Table 1 terminology can be defined as:

1) “Minimum distance required for any measurement” indicates that flow measurements must be taken further downstream (or upstream, if indicated) than this from the designated valve or fitting.  The pipe section throughout this distance must be of a constant diameter, and be free from any in-line fittings.  Distances are expressed as “diameters of pipe”.  For example, a distance of “3 diameters” on a 12” diameter pipe indicates a distance of 3 x 12” = 36”.  Pump tests that rely on a flow rate measurement taken within this distance from the valve/fitting do not qualify for a rebate.

2) “Minimum distance required for a single transect” indicates the distance of clear, unobstructed pipeline downstream (or upstream, if so designated) of a valve/fitting that must be available in order to qualify for a single transect test, or for an ultrasonic test (such as Panameterics(, Controlotron(, or other clamp-on units).

3) A double transect (perpendicular lines of velocity measurements) test must be used if the flow measurement location is between (1) and (2).  In general, the double transect should be conducted using 2 segments of velocity measurements taken in planes of 45 degrees from the top of the pipe.  However, the pump tester should use discretion as to the best configuration.

4) Ultrasonic measurement devices (e.g., Panameterics(, Controlotron(, or other clamp-on units) must follow the same guidelines as the velocity measurement devices.  That is, they require a minimum distance for any acceptable reading, and will require a double transect reading in the same conditions described for Collins/Hall tubes.

Table 1.  Minimum distance and velocity measurement specifications for flow measurement.

	Fitting ID for Pump Efficiency Report
	Valve or Fitting
	Minimum distance  required for any measurement
	Minimum distance required for a single transect
	Orientation of a single transect

	A
	Upstream of an elbow


	Within the plane
	1 diameter upstream of the outer limit of the plane
	[image: image1.wmf]

	B
	Downstream of an elbow
	0.5 diameters downstream of the outer limit of the plane
	2 diameters downstream of the outer limit of the  plane
	[image: image2.wmf] 



	C
	Swing check valve (the flap on this type of check valve swings completely out of the flow path)
	2 diameters downstream
	4 diameters downstream
	[image: image3.wmf] 



	D
	Regular check valve
	4 diameters downstream
	8 diameters downstream
	[image: image4.wmf] 



	E
	Any partly closed valve, or

Pump control valve, or

Globe valve
	5 diameters downstream
	9 diameters downstream
	

	F
	Open gate valve
	1.5 diameters downstream
	3 diameters downstream
	same as “c”

	G
	Open butterfly valve
	1.5 diameters downstream
	3 diameters downstream
	[image: image5.wmf] 



	H
	Pump discharge
	1.5 diameters downstream
	3 diameters downstream
	

	I
	Other
	
	
	Please Define


f. 
The plane of an elbow is tangential to the inner radius of the elbow as shown in Figure 1.  No measurements will be accepted from the zone within the plane, defined by the outer limits of the plane.  An example of the minimum distance required for a flow measurement near an elbow is illustrated in Figure 2. 
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Figure 1.  Definition of a “plane” for an elbow.  The outer limits of the plane are defined by where the plane hits the pipe on either side of the elbow. 
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Figure 2.  Example of how to use the information.  In this case, the flow measurement point is located upstream of the elbow (case “a”). 

g.
The flow test method must be defined, according to Table 2 below.



Table 2.  Flow test method identification for Pump Efficiency Report.

	ID for Pump Efficiency Report
	Method Used for Velocity Measurement

	A
	Single Transect Velocity

	B
	Double Transect Velocity

	C
	Propeller Meter

	D
	Ultrasonic Meter

	E
	Other (Please Define)


h.
All transect measurements require multiple velocity points in each transect.  With a Collins tube, each transect must contain a minimum of 6 points (3 on each side of the centerline of flow), each of which represents the same cross sectional area of the pipe.  A Hall tube qualifies as a “multiple velocity point” meter, and therefore only requires one value.  

i.
A Hall tube must show a scale balance of less than 1.5 for the pump tester to state that this measurement qualifies for documentation in the pump repair program. 


Field data summary sheets for ultrasonic measurement devices must include data on

· Signal strength (it must be greater than 50 to obtain an accurate reading.

· Sound speed error. (This is one example of what the pump tester may use as criteria for stating that the test section was inadequate for an accurate measurement).

 These are examples of conditions for which a tester will state that the results cannot be guaranteed to be accurate to within +/- 6%.

2.
Pressure measurements.

a. Pressures must be measured with pressure gauges or transducers that have an accuracy within +/- 1.5% of full scale.  

b. A pressure gauge should be selected such that the actual pressure reading is in the middle (or higher) of the gauge range.

c. Pressure gauge accuracy must be verified as often as required to ensure accuracy within +/- 1.5%.

3.
Input fuel measurement.

a. Fuel consumption will be measured using an Actaris Neptune fuel flow meter accurate to +/- 1 % and a stop watch.  At least 5 revolutions (0.5 gallons) of the dial will be measured and timed using a stopwatch.  The rpm, flow rate, and TDH must be stable when the measurement is taken.   
4.  Engine and pump speed measurement. 


a.   Engine speed will be measured using an electronic tachometer or strobe light.

b.  Pump speed will be measured with an electronic tachometer or strobe light.  The speed of the pump shaft must be measured at either the top of the gear head on the adjusting nut, or the shaft itself in the discharge head below the gearhead base.

c.  The pump may be tested with multiple runs.  However, one condition for the test shall be at a pump shaft speed of 1750-1780 rpm, with normal discharge conditions.
5.  Statistical data regarding the pump/engine, as available, will be recorded using the data sheet attached.

6. Total Dynamic Head (TDH) computation for Overall Pumping Plant Efficiency (OPE).   The following data must be used to estimate the TDH

a.
For vertical pumps:

1) Height of the pump discharge pressure measurement point above the ground surface.

2) Depth from the ground surface to the pumping water level.  Water levels in wells or sumps will be measured with an electric well sounder.  The sounder line may be premarked at intervals to facilitate the measurement.  A calibrated air line and test pressure gauge in the accuracy class of ½% may also be used for determining the water level in wells or sumps.
3) Discharge pressure, immediately at the pump discharge and before any valves.

4) Estimate of column, inlet screen, and discharge head losses.  It is understood that the data required to compute these losses may not be available.  However, they are indeed components of the TDH.  Therefore, all summary sheets given to the customer must include one of the following statements:

a).  “Disclaimer:  The overall pump efficiency is underestimated because computations do not include the pressure loss in the column, screen, foot valve, and discharge head of the pump.”

    
or

b). “The total pressure loss in the column, screen, foot valve, and discharge head of the pump could not be directly measured.  However, the total loss is estimated to equal a total of __________ft.  When accounting for this, the Overall Pumping Plant Efficiency is __________.”

b.
For horizontal pumps:

1) Inlet pressure.  

2) Discharge pressure, immediately at the pump discharge and before any valves

3) Elevation difference between the inlet and discharge pressure measurement points.

C.
Verification of accuracy.    For each pump test, the pump tester must clearly state 

1.
If the gallons per ac-ft is certified (by the pump tester) to be within +/- 6% of the true value, and 


2.   If the test represents standard operating conditions for the pump.

D. The listed requirements are not all-inclusive and only provide some minimum requirements.   The pump tester is responsible for using all necessary safety precautions and equipment, and is responsible for certifying the accuracy of all measurements.”     
Fuel Flow Measuring Schematic
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Appendix 2:  Pump Test Results, October 1, 2005 to October 31, 2006
(SEE ATTACHED EXCEL FILE FOR PUMP TEST RESULTS)
Appendix 3:  Pump Retrofit Results, October 1, 2005 to October 31, 2006
(SEE ATTACHED EXCEL FILE FOR PUMP RETROFIT RESULTS)

Appendix 4:  Example Invoice for a Diesel Pump Repair
Customer
Generic Pump Company
10000 Main Street
TULARE, CA 93274

(559) 686-0000 Fax (S59) 686-0000

BILL TO:

~

[image: image9.png]£.0. NUMBER TERMS REP SHIP VIA FO.B. PROJECT
Net 30 20D 8/5/2005
QUANTITY ITEM CODE DESCRIPTION PRICE EACH AMOUNT
PULL TURBINE,, INSTALL BOWLS, BLOW WELL
| SPCL 1 1/4"X 20' FM SHAFT 560.00 560.00T *
1 SPCL 3 STAGE 12B FAIRBANKS MORSE OIL LUBE BOWL 3,735.62 3,735.62T
ASSEMBLY
4 A08000916 SPYDERS,2X 8 18.70 74.80T
3 OILTURIG GALLON TURBINE O1L 13.00 39.00T
| SILCONE SILICONE 17.00 7.00T
ff GREASETHREAD | THREADTEX GREASE 6.96) 6.96T
2 A1140002 TUBING, COPPER 1/4 0.50 1.00T
2 All41012 COMP. FITTING, BRASS 1/8 MIP X 1/4 COMP 1.75 3.50T
1| SPCL AIR COMPRESSOR & HOSE RENTAL 212.34 212.36T
2§ R2MST 2 MAN PUMP LABOR 150.00 3,750.00
2.0% sales tax KINGS/TULARE/KERN CO. EXEMPT 2.00% 92.80
A service charge of 1%:% per month (18% annum). Customer agrees to pay attorney’s fees if brought $8,483.04

to coltection.

TOTAL





PRODUCT 13065"

USE WITH 0308 &N\I&t.OP&

DATE

9/13/2005

INVOICE #

6056

SHIP TO:

Job Site
NEBS To Reofder 1-800-225-6380 Of www._.com

PAINTED IN USA.
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