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Water Withdrawal Estimation

This document details a number of suggested methods for estimating water use.
They all involve knowing the energy consumption of the well, pOSSIbly in
conjunction with discharge information (such as pipe or channel flow in gallons
per minute), or only information concerning the energy usage if discharge . '
information is unavailable. These methods include estimating pumpage based
on:

1) pipe flow and discharge information (using electrical / natural gas energy
records)

2) open channel flow and discharge information (using electrical / natural gas
energy records) '

3) calculating pumpage based on using hour meters

4) estimating pumpage based on only electrical or natural gas energy records '
Pipe Flow & Discharge Information

Calculate Using Electrical Energy Records

This method works when the electric meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information. '

Kr — Multiplier factor from your power bill. For some pump motors, which are 200
amps or less, the electric meter may be “self-contained” and the Kr should be
considered as 1 for purposes of calculating Factor A,
Kh — Constant associated with the disk of your efectn'c meter, it is focated on the
faceplate of the electric meter.
Average Discharge (qgallons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possrb;’e} this figure is
best meastired following at least 24 hours of pump operation.
Number of Seconds for 10 Revolutions — The number of seconds it takes to turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an "Average
Number of Seconds for 10 Revolutions” that corresponds to the "Average
Discharge”.
Facfor A— Kr x Kh
Factor B — Average Discharge (gallons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Factor A x 10

Factor B x Facfor C

Water Wzthdrawai Annual Electric Consumption (kw/hr)
Divider




Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters ufilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.”

Calculate Using Natural Gas Energy Records _

This method works when the gas meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late surmmer) in conjunction with some meter-
specific information.

Average Discharge (gaflons / minute} — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1 000 ft2
Factor F — Factor F shown on gas bill
Factor B — Average Discharge (gallons / minute)
Factor C — Average Cubic Feet/ Sec from the gas meter
Divider — 19,550 x Factor F x Factor C
Facfor B

Water Withdrawal = Annual Gas Consumption (in therms)
Divider

Open Channel Flow & Discharge Information

Calculate Using Electricat Energy Records _

This method works when the electric meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information.

Kr — Multiplier factor from your power bil. For some pump motors, which are 200
amps or less, the electric meter may be “self-contained” and the Kr should be
considered as 1 for purposes of calculating Factor A.

Kh — Constant associated with the disk of your electric meter, it is located on the
faceplate of the electric mefer.

Average Discharge (qalfons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation. -
Number of Seconds for 10 Revolutions — The number of seconds if takes to turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an "Average




Number of Seconds for 10 Revolutions” that corresponds to the "Average
Discharge’.
Factor A - Kr x Kh
Factor B — Average Discharge (galfons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider - 19,550 x Factor A x 10
Factor B x Factor C

Water Withdrawal = Annual Electric Consumption (kw/hr) .
Divider

Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.” '

Calculate Using Natural Gas Energy Records

As with the other estimating calcutations detailed here, this method works when
the gas meter does not serve uses other than measuring power consumption by
the well. Calculating water pumpage using this method involves taking two or
more discharge measurements during the year (preferably during spring and late
summer) in conjunction with some meter-specific information.

Average Discharge (gallons / minute) — Based on two or more measturements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1,000 ft*.
Factor F — Factor F shown on gas bill
Factor B — Average Discharge (gallons / minute)
Factor C — Average Cubic Feet / Sec from the gas meter
Divider — 19,550 x Factor F x Factor C
Facfor B

Water Withdrawal = Annual Gas Consumption (in therms)
Divider :

Hour Met'ers

This method of estimation, unlike the others detailed above, works regardless of
whether or not the energy meter serves uses other than measuring power
consumption by the well. Calculating water pumpage using this method involves
taking two readings and measurements during the year, specifically on January 1
and December 31. ' a

Acre-foot (AF) — Unit of water measure equal to 325,851 gallons.



Average Discharge (gallons / minute) — Based on January 1 and December 31
measurements, this figure is best measured following at least 24 hours of pump
operation.

" Eactor A — The result of subtracting the beginning (January 1) hour reading from
the ending (December 31) hour reading. '

Factor B — Average Discharge (gallons / minute) from discharges measured in
 conjunction with each meter reading. '

Factor A x Factor B x 60 = Groundwater Withdrawal AF/yr
325,851 gallons :

Energy Records Only _
The two following calculations can be used to estimate water withdrawals based
on records of electric or natural gas use by the well. The formulae assume that
the well pump(s) are connected to a dedicated energy meter that reflects energy
usage only for the well pump(s). In addition to energy usage, the calculations rely
on knowing the depth of the well pump. Note that this will probably be less than
the overall depth of the well. If you are unsure of this depth, you may contact
your pump service company, or estimate based on knowledge of local water
tables.

Calculate Using Only Electrical Energy Records

Electric Well Pump

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF) — Unit of water measure equal to 325,857 gallons.
1.024 — kw/hrs needed to lift one AF of water one foot at 100 % efficiency.
.54 — Overall efficiency of electric well pump, expressed as a decimal.

1.024 x lift 'depth = Kw hours of electricity needed to lift one acre-foot of water
54 _

Example using a well with the pump set at 400 feet:
Uses 211,300 kw/hr of electricity, as shown through electric meter / billing
records '

1.024 x 400 = 758.52 kw/hr of electricity used to pump 1 AF of water
.54 '

211, 300 kw/hr = 278.57 AF of water pumped
758.52 kw/hr/AF

Calculate Using Only Natural Gas Energy Records

Natural Gas Well Pump

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF) — Unit of water measure equal fo 325,851 gallons.

i SanGeEs T



MCF — Million Cubic Feet {ft?).

Therm — Unit of measure for natural gas equal fo abouf 1,000 ft3

.00318 — MCF of gas needed to liff one AF of water one foot at 100 % efficiency.
10.68 — Therms / 1,000 ff® of gas.

. 154 — Qverall efficiency of natural gas pump, expressed as a decimal.

00318 MCF x 10.68 x lift depth = Therms of natural gas needed to pump 1
AF '

154 of water from a known depth

Example using a well with the pump set at 400 feet: _
Uses 24,572.66 therms of natural gas, as shown through meter / billing records

00318 MCF x 10.68 x 400 = 88.21 therms of natural gas used to pump 1 AF
of water '

154

24 572 .66 therms = 278.57 AF of water pumped
88.21 therms / AF

WDS000084
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S.A CAMPPUMP COMPANRNY

08/04/2008

PUMP TEST REPORT

GRIMMWAY VODERMARK

COSTOMER : GRIMMWAY FARMS
WELL #  : VODERMARK
METER :  349MO08312
LEGAL :
LOCATION : 175 STREET WEST AND GASKELL RD 5 MILES NORTH AND 1/2 MILE WE

TEST DATE : 0B/04/2008

EQUIPREENT

Motor: TU.E. HP:Z00 Voleg:480 R.FP.M.:1800 Serial No:1354248
Prame: 1504 Type: HD
Pump : LAYNE AND BOWLER Type: 0il Lube Turbine

TEST RESULTS
Standing Water Level below Surface of Ground 297 FT
Draw Down From Standing to Pumping Level FT
Pumping Water Level FT
Digcharge Head Above Ground GA-100.0 231 FT
TOTAL LIFT ' FT
WATER PUMPED 743 CPM.
Yield of Well (G.P.M. per foot Draw Down ) _ CPM/FT
HORSEPQWER THPUT TO MOTOR 188.3 H.P.
OVERALL FPLANWNT EFFICTIENCY %
Agre Foot im 24 Hours 3.28
Kilowatt Input to Motor 140.47
Rilowatt Hours/Zore Foot Pumped 1026.78

Average Cost per XNW

Cogk Per Acre Foob

REVS: 33/60.9 OFF 200 TC 250 GPM BASED ON TOTAL LIFT OF 560
XH: l.80

K- 40

io: 101/4 82.50

SCALE: &

ATRLINE:

TEST ENGIMNEER Jim Weir

CWDSOooZos



s . 4 . CAMP PUME COMPALNTY
08/16/2008 02:47 pm RD WATER Dage: 1
POMP TEST FILE REPORT
GRIMMWAY VODERMARK
lummmmmme e marem R e —— s m— o — o oo eSS T
IPUMP DATZ INSTALLATION DATE
Hame CRIMMWEY FARMS IPTME SETTING
Well VODERMARK IATRLINE
Meter 343M008312 10TeS SIZE
Legal 1BOWLS
Location 17% STREET WEST AND GASKELL RD 1WELL DEPTH
5 MILES NORTH AND 1/2 MILE WE £
1
R b el
Moter U.S. P 200 VolEs 480 R.P.M. 1808 Serial 1354242
Frame 1504 Type HOT Pump LAYNE AND BOWLER Tvpe 0il Lube Turbine
[
1 DATE | 09/26/05! 10/01/07! 10/0L/07% 08/04/08! 1 ! ;
e lorrm e R | R ke e e e himmmm
ESTRNDING ! £ 1 l ! ! s f
1WATER H 286! 29071 250'! 2971 1 ! £
Pomemm e = | | | R | R lmm e m e o e e mwmm | S
TDREW DOWN ! f 1 1] H H ! t
T mmm e lommnwm—— lem e mmm = | R lammm e lommmmm - T QP fmarmmmm e
1 PUMP ING ! ! L} 1 ! 1 f !
IWATER 1 H 1 f ' I 1 t
R e lomremmmm - | et R | Jammmmm loswmem wmml o —mm————— |
{DISCHARGE & t 1 I t f ! !
1HEAD } 23113 92.4r11 92,411 23311 1 i 1
e e memmm o amm lmmmm e L ks s lomm e e e = | R e e
[TOTAL f ! 1 ! ! 1 ! t
ILIFT t H H H ! H t 1
lvmemm - levwwmme——— | R L el e mmm——m e R S lemm e msmmm-
1G.F.M 1 980! 1196} 131961 743 1 I 1
P T | | s T ke lmmmmmm | | R
1GPM/FT H 1 I 1 ! I 1 L
R R J————um--- Tmemmmm——— | | QR [mm—mm = Fmmm e | JpIGE
1H.P./RPH ! z1l2.6!1 2121 2121 188.21 1 ! !
| U T et | Lemmemm T L lomme s mmm = | s lmmmm e = | i
IEFF. I £ ! ! 1 t 5 !
fmwm o= s | e el R Lk lommmmmmmm | PR lmremmm |
f
S L lummmmmm—— Jummm = R s Tmmm e m o - o m e [ e e Jovommmmemm
! .
Ia¢ FT IN ! 1 i I I ! ! 1
124 HRS ! 4,371 5.281 5.291 2,381 1 ! !
s B R s R ks LI | R lmcmr L it
KW TO 1 t ! 1 ! ! ! 1
IMOTOR 1 158.601 158.15! 158.15¢ 140.47! H £ 1
R | [mmmmemm = S EL L LT losmm e e T e m R s lmmmmmwmmm
1KW HOURS ! [ t L ! 1 1 1
1PER AC FT ! $70.0! 718.1! FlB.1¢ 10626.7! f 1 1
| R Fommmmm o L Imommmam-m e lommmmemm - R
1C0S8T ! ! ! 1 f ! 1 !
!FER AC/FT ! ! ! 5 ! ! ! !
| T e | R | ke L L Immmemm - e

S ANDSD00210

P L

o

[T ST
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Water Withdrawal Estimation

This document details a number of suggested methods for estimating water use..
They all involve knowing the energy consumption of the well, possibly in
conjunction with discharge information (such as pipe of channel flow in gallons
per minute), or only information concerning the energy usage if discharge
information is unavailable. These methods include estimating pumpage based
on:

1)- pipe flow and discharge information (using electrical / natural gas energy

records)

2) open channel flow and discharge information (using electrical / natural gas
" energy records)

3) calculating pumpageé hased on using hour meters _

4) estimating pumpage based on only electrical or natural gas energy records

Pipe Flow & Discharge Information

Calculate Using Electrical Enerdy Records

This method works when the electric meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year

(preferably during spring and late summer) in conjunction with some electric
meter-specific information. -

Kr — Multiplier factor from your power bill. Eor some pump motors, which are 200
amps or less, the electric meter may be «self-contained” and the Kr should be
 considered as 1 for purposes of calculating Factor A.
Kh — Constant associated with the disk of your electric meter, it is located on the
faceplate of the electric meter.
Average Discharge (qgallons / minute) — Based on two or more measurements
that should be faken during the spring and late summer (if possible), this figure is
. pest measured following at least 24 hours of pump operation.
Number of Seconds for 10 Revolutions — The number of seconds it takes to tum
the disk of your alectric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an ‘Average
Number of Seconds for 10 Revolutions” that corresponds to the “Average
Discharge”. '
Factor A — Kr x Kh :
Factor B — Average Discharge (gallons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider — 19,580 x Factor A x 10 '

Factor B x Factor C

Water Withdrawal = Annual Electric Consumption (kw/hr}
Divider '

... \WDS000080 ... .. ..



Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calcuiate the “Number of
Seconds for 10 Revolutions.” : .

Calculate Using Naturai Gas Energy Records

This method works when the gas meter does not serve uses other than
measuring powef consumption by the well. Caiculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some meter-
specific information.

Average Discharge (gallons / minute) — Based on fwo or more measurements
that should be taken during the spring and Jate summer (if possible}, this figure is
best measured following at Jeast 24 hours of pump operation. :
Therm — Unit of measure for natural gas equal to about 1,000 ft*.
Factor F — Factor F shown on gas bilt
Eactor B — Average Discharge (gallons / minute} _
Eactor C — Average Cubic Feet / Sec from the gas meter
Divider — 19,550 x Factor F x Factor C
Factor B

Water Withdrawal = Annual Gas Consumption {in therms)
Divider

Open Channel Flow & Discharge information

Calculate Using Electrical Energy Records

This method works when the electric meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information.

Kr — Multiplier factor from your power bill For some pump motors, which are 200

arnps or less, the electric meter may be «self-contained” and the Kr should be

considered as 1 for purposes of calculating Factor A.

Kh — Constant associated with the disk of your slectric meter, it is focated on the

faceplate of the electric mefer.

Average Discharge (gaflons / minute) — Based on fwo of more measurements

that should be taken during the spring and fate summer (if possible), this figure Is

‘pest measured following at least 24 hours of pump operation. :

Number of Seconds for 10 Revolutions — The number of seconds it takes fo turmn
the disk of your electric meter 10 revolutions, this figure should be noted in

* conjunction with each discharge measurement in order to obtain an “‘Average

S \WDSO000081- - - -



Number of Seconds for 10 Revolutions” that corresponds to the “Average
Discharge”.
Factor A — Kr x Kh
Eactor B — Average Discharge (gallons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Factor Ax 10 -
_ Factor B x Factor C

Water Withdrawal = Annual Electric Consumption (kw/hr)
Divider

Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.”

Calculate Using Natural Gas Energy Records

As with the other estimating calculations detailed here, this method works when
the gas meter does not serve uses other than measuring power consumption by
the well. Calculating water pumpage-using this method involves taking two or
more discharge measurements during the year (preferably during spring and late
summer) in conjunction with some meter-specific information.

Average Discharge_(qallons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1,000 ft°
Factor F — Factor F shown on gas bill
Factor B — Average Discharge (gallons / minute)
Eactor C — Average Cubic Feet/ Sec from the gas meter
Divider — 19,550 x Factor F X Factor C
Facfor B

Water Withdrawa! = Annual Gas Consumption (in therms}
Divider

Hour Meters

‘This method of estimation, unlike the others detailed above, works regardless of
whether or not the energy meter serves uses other than measuring power
consumption by the well. Calculating water pumpage using this method involves
taking two readings and measurements during the year, specifically on January 1
and December 31.

Acre-foot (AF) — Unit of water measure equal to 325,851 galions.

- WDS000082



Average Discharge (gallons/ minute) — Based on January 1 and December 31
measurements, this figure is best measured following at least 24 hours of pump
operation. - -

Eactor A— The result of subtracting the beginning (January 1) hour reading from
the ending (December 31) hour reading.

Eactor B — Average Discharge (gallons / minute) from discharges measured in
conjunction with each meter reading. '

Factor A x Factor B x60 = Groundwater Withdrawal AF/yr
325,851 gallons.

Energy Records Only _

The two following calculations can be used to estimate water withdrawals based
on records of electric or natural gas use by the well. The formulae assume that
the well pump(s) are connected to a dedicated energy meter that reflects energy
usage only for the well pump(s). In addition to energy usage, the calculations rely
on knowing the depth of the well pump. Note that this will probably be less than
the overall depth of the well. If you are unsure of this depth, you may contact
your pump service company, or estimate based on knowledge of local water
tables. '

Calculate Using Only Electrical Energy Records

Electric Well Pump -

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF) — Unit of water measure equal to 325,851 gallons.

1 024 — kw/hrs needed to liff one AF of water one foot at 100 % efficiency.
.54 - Overall efficiency of electric well pump, expressed as a decimal.

1.024 x lift depth = Kw hours of electricity needed to lift one acre-foot of water
.54

Example using a wéH with the pump set at 400 feet:
Uses 211,300 kw/hr of electricity, as shown through electric meter / billing
records :

1,024 x400 = 758.52 kw/hr of e!edtricity used to pump '1 AF of water
54 ' _

911, 300 kw/hr = 278.57 AF of water pumped
758.52 kw/hr/AF

Calculate Using Only Natural Gas Energy Records

Natural Gas Well Pump

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot {AF) — Unit of water measure equal to 325,851 gallons.




MCF — Million Cubic Feet (ft°).

Therm — Unit of measure for natural gas equal to about 1,000 ft%

00318 — MCF of gas needed to lift one AF of water one foot at 100 % efficiency.
10.68 — Therms / 1,000 ft? of gas. :

e

154 — Qverall efficiency of natural gas pump, expressed as a decimal.

00318 MCF x 10.68 x lift depth = Therms of natural gas needed to pump 1
AF

154 of water from a known depth

Example using a well with the pump set at 400 feet:
Uses 24,572.66 therms of natural gas, as shown through meter / billing records

00318 MCF x 1068 x400 = 88.21 therms of natural gas used to pump 1 AF
of water

154

24 572,66 therms = 278.57 AF of water pumped
88.21 therms / AF '
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Water Withdrawal Estimation _

This document details a number of suggested methods for estimating water use.
They all involve knowing the energy consumption of the well, possibly in

- conjunction with discharge information (such as pipe or channel flow in gallons
per minute), or only information concerning the energy usage if discharge
information is unavailable. These methods include estimating pumpage based

on.

1) pipe flow and discharge information (using electrical / natural gas energy
records)

2) open channel flow and discharge information (using electrical / natural gas
energy records) _

3) calculating pumpage based on using hour meters

4) estimating pumpage based on only electrical or natural gas energy records
Pipe Flow & Discharge Information

Calculate Using Electrical Energy Records

This method works when the electric meter does not serve uses other than
" measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information. '

Kr — Multiplier factor from your power bill. For some pump motors, which are 200
amps or less, the electric meter may be «“self-contained” and the Kr should be
considered as 1 for purposes of calculating Factor A.
Kh — Constant associated with the disk of your electric meter, it is focated on the
faceplate of the electric mefer. :
" Average Discharge (galions / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.
Number of Seconds for 10 Revolutions — The number of seconds it takes fo turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an “Average
Number of Seconds for 10 Revolutions” that corresponds fo the “Average
Discharge’.
Factor A— Krx Kh
Factor B — Average Discharge (galfons / minute}
Eactor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Facfor A x 10

Factor B x Factfor C

Water Withdrawal = Annual Electric Consumption (kw/hr)
Divider




Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.” '

Calculate Using Natural Gas Energy Records

This method works when the gas meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some meter-
specific information.

Average Discharge (gallons / minute} — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at feast 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1,000 f>.
Factor FF — Factor F shown on gas bill
Factor B — Average Discharge (gallons / mintite)
Factor C — Average Cubic Feet / Sec from the gas meler
Divider - 19,550 x Factor F x Factor C
Factor B

Water Withdrawal = Annual Gas Consumption (in therms)
Divider

Open Channel Flow & Dischargé lnforrhation

Calculate Using Electrical Energy Records

This method works when the electric meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information.

Kr — Muitiplier factor from your power bill. For some pump motors, which are 200
amps or less, the electric meter may be “self-contained” and the Kr should be
considered as 1 for purposes of calculating Factor A.

Kh — Constant associated with the disk of your electric meter, it is located on the
faceplate of the electric meter.

Averaqe Discharge (gallons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.

Number of Seconds for 10 Revolutions — The number of seconds it takes to turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an “Average




Number of Seconds for 10 Revolutions” that corresponds to the "Average
Discharge”.
Factor A— Kr x Kh
Eactor B — Average Discharge (gallons / minute)
Eactor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Factor A x 10
Factor B x Factor C

Water Withdrawal = Annual Electric Consumption (kw/hr)
Divider '

Note: For those using newer digital power meters, please contact your power
company to obtain sorme of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to caliculate the “Number of
Seconds for 10 Revolutions.” -

Calculate Using Natural Gas Energy Records ' '
As with the other estimating calculations detailed here, this method works when
the gas meter does not serve uses other than measuring power consumption by
the well. Calculating water pumpage using this method involves taking two or
more discharge measurements during the year (preferably during spring and late
summer) in conjunction with some meter-specific information.

Average Discharge (gallons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
 best measured following at least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1,000 ft2
Factor F — Facfor F shown on gas bill :
Eactor B — Average Discharge (gallons / minute)
Eactor C — Average Cubic Feet/ Sec from the gas meter
Divider — 19,550 x Factor F x Factor C
- Factor B

Water Withdrawal = Annual Gas Consumption (in therms)
Divider

Hour Meters

This method of estimation, unlike the others detailed above, works regardless of
whether or not the energy meter serves uses other than measuring power
consumption by the well. Calculating water pumpage using this method involves
taking two readings and measurements during the year, specifically on January 1
and December 31.

Acre—foof (AF) '_—'Unit of wafer measure equal fo 325,851 gallons.



Average Discharge (qallons / minute) — Based on January 1 and December 31
measurements, this figure is best measured following at least 24 hours of pump
operation.

Factor A — The result of subtracting the beginning (January 1) hour reading from
the ending (December 31) hour reading.

Factor B — Average Discharge (gallons / minute} from discharges measured in
conjunction with each meter reading.

Factor A x Factor B x 60 = Groundwater Withdrawal AFfyr
325,851 gallons

Energy Records Only

The two following calculations can be used to estimate water withdrawals based
on records of electric or natural gas use by the well. The formulae assume that
-the well pump(s) are connected to a dedicated energy meter that reflects energy
usage only for the well pump(s). In addition to energy usage, the calculations rely
on knowing the depth of the well pump. Note that this will probably be less than
the overall depth of the well. If you are unsure of this depth, you may contact
your pump service company, or estimate based on knowledge of local water
tables.

Calculate Using Only Electrlcal Enerqv Records
Electric Well Pump

Lift Depth -~ Depth in feet from which well pump is pumping water. -
Acre-foot (AF} — Unit of water measure equal to 325,851 gallons.
1.024 — kw/hrs needed fo liff one AF of water one foot at 100 % efficiency.
.54 — Overall efficiency of electric well pump, expressed as a decimal.

1.024 x lift depth = Kw hours of electricity needed to lift one acre-foot of water
54 '

Example using a well with the pump set at 400 feet:
Uses 211,300 kw/hr of electricity, as shown through electric meter / billing
records

1.024 x 400 = 758.52 kw/hr of electricity used to pump 1 AF of water
54

211,300 kw/hr = 278.57 AF of water pumped
758.52 kw/hr/AF

Calculate Using Only Natural Gas Energy Records

Natural Gas Well Pump '

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF} — Unit of water measure equal to 325,851 gallons.

WDS000083



MCF — Million Cubic Feet (ft%).

Therm — Unit of measure for natural gas equal to about 1,000 ft>

.00318 — MCF of gas needed to liff one AF of water one foot at 100 % efficiency.
10.68 — Therms / 1,000 ft° of gas.

. 154 — Overall efficiency of natural gas pump, expressed as a decimal.

.00318 MCF x 10.68 x lift depth = Therms of natural gas needed to pump 1
AF - '
154 of water from a known depth

Example using a well with thé pump set at 400 feet:
Uses 24,572:66 therms of natural gas, as shown through meter / billing records

.00318 MCF x 10.68 x 400 = 88.21 therms of natural gas used to pump 1 AF
of water '
154

24 572.66 therms = 278.57 AF of water pumped
88.21 therms / AF '
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————
S.A CAMPPUMP COMPANY

03/81/2006
PUNP TEST REPORT
GRIMMWREY ALESH(O EAST 125
CUSTOMER : CGRIMMWAY FARMS
WHELL # ¥ ALESS0 SAST WELL
METER :  345M001071
LEGAL H )
LOCRTION =@ XNW CORNER OF 180TH ST W AND GASKELL
TEST DATE : 08/01/2006
EQUIPMENT
Motor: WESTIRGHOUSE EE:1258 Volts:480 R.F.M.:1770 Serisl No:527B531641
Frame s Iype: -
Pump : LAYNE AND BOWLER Type: Cil Lube Turbine
TEST RESULTS
Standing Water Lievel below Surface of Groumd 280 FT
Draw Down From Standing to Pumping Level 13 FT
Pumping Water Level 293 FT
Discharge Head Above Growmd GA-112.0 25g.7 FT
TOTAL LIFT 551.7 Fr
WATER PUMPED T43 GPM.
yield of Well {G.P.H. per foot Draw Down ) 57.2 GPM/FT
HORSEPOWER INPUT TFO MOTOR 162.5 H.P,
OVERALL PLANT EFFICIENCY, 63.7 %
Acre Foot ic 24 Hours 3.28
Filowatt Input Lo Motor 123,583
Kilowatt Homrs/Acre Foot Pumped 88€.10

Averzge Cost per EW

‘Cost Per Zore Foot

REVS 43/6L.3 OFXAY DOING GOOn JOB
A 1.20

K: 49

In: 101/4 82,50

SCaLE: &%

ATRLINE:

TEET ENGINEER Jim Weir



g . 4, CaAM?P PUMP COMPREY
0$/3G/2006 02:5% pm o ) JOR Page: 1
PTHEP TE ST FILE REPORT
CGRIMMAAY ALESSO EAST 125

| [P PR T
'PUMP DATA IKSTALLATION DATE 08/07/1%98 1
Name GRIMMAZRY FARMS IPUMP SETTING 400 !

Well 2LBSS0 EAST WELL 1ATIRLINE RONE 1 !

Meter 345MODI071 1CT&S STZE 18 X 2/1/2 ¥ 11/2 ! ;
Legal IROWLS g8 STACES 11CHCAY GOULDS 14
Locaticon B CORNER OF 1BOTH ST W AND IWELL: DEPTH 14 TO 512 1
GASEELL ! B;ANK 146 DERFORBTEIONS 466 1
' !

femmmcmcmm e e e e e ik ! H

Hotor WESTINGHOUSE HE 135 Volte 480 R.E.M. 1770 Sexrizl G27BR531641 ;

Frame Type rusp LAYNE AND BOWLER Type 0il Lube Turbine :
i !
1 DATE 1 08/11/%8) 07/14/99}F 10/06/001 83/26/051 12/2D/651 12/20/p51 08/01/06! ]
| Lt L e L et L T Ievmvmmm R T L R ettt L et f
ISTANDING | 1 1 ! 1 g r !
IHATER 13 287.571 27071 28071 27871 273.5%y 273,57} 28071 H
| R e T s Jommmnmme - Emmm e L i R it L Yrmmmmmma Imorane e 14
IDRAW DOWN ! 16.871 1471 177 1271 14,.57% 13,971 1371 E
| ettt L LT Tormroew e e n R e T N il S LT A L L ittt 1
PP ING ! X L} ] ] L 1 14 1
IWATER i 2g84rt 2B4° 1 2977 ¢ 29071 288! 287.471 2937t 1
 emmmece-a Tewrmmame R ettt L L Frmmmm e L S E et | L lamrmnrmn - L b LT ]
IDISCHEARGE ! 1 L] ] H L} 1 ! !
IEERD ! i77.271 244,871 184.8”! 254,11 136.37¢% 1B7.37 1 258 7"t 1
Jommmam o L et L oo e it f e L lavacmceaaa 1
ITOTAL ' £ £ H 1 3 L4 4 1
1LIFT ' 461.2°1 E2g.941 48%.8° % 544 11 424 371 474,571 551.771 !
[ QR lmvmcmmnan L 1 L e L L e R L rmrmme s 1

IG.P.M. 3 1111r 9161 10641 i1} 11551 10231 T43! 1 )

L Ievmsmees femememean L et R L B fmmm e I :

1GPM/FT 1 €7.31¢ G5 .41 62.6! 59.9! 78.7! 73.61 57,21 1 !
P e e L i R e tmmmm Pmmme e R T I L et L el T H
15.P./RPM Y 17E.1! 165.5! 17£.3¢ 164 .4¢ 175.4) 170.4! 162.5! L]
L it L L e L R feem - L T L ittt R !
LEFF. 1 73.51 73.51 74.31 51,11 70.51 7L.58¢ 3.7¢ 1
N e L et e fommmm e L T L ittt L e L L
t 4
L T il L e e e L oo R '
] 4
IAC FT IN ! 1 | i 1 L4 ! ]
124 HRES 4 4_911 4,051 4,701 Z.701 5.101 4,528 3.281 t
| L leernnaman L T L e T Iom - L T R R £
LKW TO 1 ! 4 t t ! ! 4 I
IMOTOR ] 13%.371 123.468! 120.031 122 ,54! 130.84! 127.121 121.23! i
L R el Tmmmm e - R lmremmamaw | L Imwmmmren e mm H
KW BOURS ! 1 ! 1 [} ¢ ! ! H
1PER AC FT 1 642,11} 732.01 6631.71 169G.1! 615.2¢ 674.8! 885.1¢ £
femcmm oo - L bt 1emmmmmm - lremmuenew Jowornmmma famraanaa PR PR - o m = L 1
ECOST [} ! i 1 ¥ ! H t !
'EER EC/ET ! $ ! LA 1 ! : 1 !
L R i femmrrrems L T Jrmmmm - L it b L '



& . a. CAMP P2PUMP COMPARTY
Date: 07/10/9% 13:05 Page: 4
PUKY ESTIMATE REPORTY
GRIMMWAY 125 ALESSO E

CUSTOMER: CGRIMMWAY FARMS

WELL § : ALLESD WELL EAST
METER : P@3E-209098
LEGAY: :

LOCATION: W CORNER OF 1B0 TH ST W AND GASEELL

MOTOR WESTING HP 125 VOLTS 420 R.P.M. 1770 SERIAL GZ7B531G41
FRAME  TYPE: PUMP: LAYNE AND BOWLER TYPE: Oil Lube Turbine

& STAGES 11=CHCAS GOULDS

Poncmaun [ FS— | Bommmmem £ —==1 | JR—— =1t
! t EAB ! BOWL 1! FIELD ! 1 FIELD !¢
| @GP %Y HERD ! B HP ! EFF. 1! EEAD ! INBUT Bp! EFF. I!
[ S lowmovon | EETpE [ — Theceaans Fomomomend | PR Y
£ 1200 ! 432.0 I 168.6 1 8O0.0%1! 410 ! 1I77.5 ! 70.0 %1t
: t ! 1 L. t 1 te
L il TT T R L Blemman lomancaann L et Te
t 11B60 f 2B6.0 1 16F.7 1 B83.0%!F 470 ! 176.5 1 T4.0 %1l
1 t | 1 1y 1 H tx
Tommeom Tasomenn 1oamamen e femmm e L | U Ee
{ 1000 f 548,0 ! 165.4 ! B5.0%!1 520 t 1F4.F 1 TB.4 St
1 ¥ ! 3 I1 i ’ ] iy
Lommmmrmn [ SO Towmnmmnn frmmmcaa L} QRO | R | P ]
1 900 1 585.0 I 188.% ! 8£.0%I1 570 ! 16B.0 I F7.1 %Kt
1 Tt 1 v L 1 - t [N}
Ry L P | JE [ e S R 21
! B0O ! 621.0 ¢t 150.9 1 86.0%:! 610 I I58.8 I TY.6 %1}
i 1 ! ' L} | 1 11 :
Tormmmnnn | PP [ JE R | FRRE L) | [ Yoo 11 i
P 700 ! 635.0 ! 137.% ! B5.0%!! 530 1 145,32 I T76.7 %!} i
r ! i 1 5] s 1 it :
fommooom | — P SR [ PR Lom . 1 !
i1 600 § 657.0 1 129.4 I B0.0%!I 650 ! 136.2 I 72.3 %It ;
¥ 5 i £ ¥ f I 4] B
[ PR  JEEpE— lommmeeee [ L Ep——— SO | (Y 1} :

DATE OF LAST WORK: 07/07/58

PUMD SETTING: 400 £, .
AIRLINE: 400 ft.

C.7T.5. 0460-310" X 21/2% X 11/2°

BOWLS: 9 STAGES 11°CECAY Z0TLDS

WELL INFONMATION:

WDS000113
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An EDISON INTERNATIONAL Company

sounemn ouromws [ AUTHORIZATION TO: RECEIVE CUSTOMER
EDISON | INFORMATION OR ACT ON A CUSTOMER'S BEHALF

THIS IS A LEGALLY BINOING CONTRACT - READ T CAREFULLY

Glovia A esso

NAME : . TILE (F AFPUCAELE)
of A \CSJ o \"aw Ay (Customer) have the following maillng addness

NAME OF CUSTOMER RECORD

S MAlthG AERESS SOy of %T'?L% W, ISLU!VJ! Blu

Po Box V%40 ' LOMCuSl 54 QA_ 93539-184¢ am:jo hereby appoirrt

Rk 330

NAME OF THIRD PARTY " - MAILING ADDRESS .
Los Auneete’ ' _ CA 9(‘93(7 |
ciTYd ’ ’ o i i S5TATE

: ACCOUNTS INCLUDED IN THIS AUTHORIZATION

M we nd éaﬁ!’ 2&[ iZoso.wJOﬂ‘ism 3013~5823§'
SERVICE ADDRESS

SERVICE ACCOUNT NUMBER

_’9_3_3'—'4_ } {’Mcn ]Zj %awwj CH 93560 3¢ 13- aaagz

2.
SERVICE ADDRESS - ~ SERVICE ACCOUNT NUMBER
3, i . . - 30 '
SERVICE ADDRESS SERVICE ACCOUNT NUMBER
{For more than three accounts, please list additional accounts an a sepamte shest and at!aah it 1o this form) sty

INFOHMATION _ACTS AND FUNCTIONS. AU‘I’HORIZED “This authorizalion provldas authority to the Agent,
The Agent tast thereafter provide specific Written ‘instructions/requests (e-mail Is acceptabie) about the
particular account(s) -before any information Is released or attlon is taken. In certain Instanees, the
- requested act or function may result in eost to ynu. the eus‘tomer Hequests for Informallon may be limited o
the most recent 12 month period. .

-~

1 {Customer) authorlze my Agent to act.on my behalf to peﬂorm the followlng specific acts and functions
* (tnitial all appllcable I:oxes) '

ﬂm

L] 2 -
Ll a

o A am

't £

;DDQDDf

St

:Ihe UuJiiy wili provide starrdara customer Iﬁlormatlon Without. charge up to tvd hm

ooNG o

I T L S e

Request and receive billing records, bifling history and all meter usage data used for bilt celc:ufatlon for all of mquU.

account(s), as spacified herein, regardlng utifity services fumrshed by the Utitity. !

EPA Banchmarking

Request and receiva ¢opies of correspondence in oonnacmn with my acouunt{s) conceming (lnitia! all that apply):
a. - Verification of rate, date of rate change;and related infanmtion; ™= T T T
b. Contracts and Service Agreemants; ’ '

D ¢. Previous or proposed issuance of adjustments/credits; or .

D d. Other previously Issued or unresolved/disputad biiting 'ad]ustménts,

Request investigation of my utility bill(s)

Request special metering, and the right to access interval usage and othar maetering data on my account(s).

Request rate analysis.

Request rate changes. :

‘Request: and raceive veriﬁcatmn of balanoes on my aocount{s) and dlsoontmuanca notlcas

.,\. LPSLTIER . Lo . . -, e N

‘f.\r"

e

'2 month penad per senrioe aooount Aﬂer

twu requests in 8 . year,d bnderstand § may be respongible for charges thiat may. boincurfed o pmaeas this request,

Femt47e6. .. Pegetelz. . . a;mow_

A

Sy C e . Poaos 0 TR T e

- .. to act-as my.agent-and. ccmsultanb{AgentHorstheJisted»aceount(s)and in:the cat?ageries mdmatedhelow-v- S e e



3
I
i

Al;ITHORIZATION T0: RECEIVE CUSTOMER INFORMATION OR ACT ON A CUSTOMER'S BEHALF

{ (CUSTOMER) AUTHORIZE THE RELEASE OF MY ACCOUNT INFORMATION AND AUTHORIZE MY AGENT
YO ACT ON MY BEHALF ON THE FOLLOWING BASIS” (itia one box only): _

& One time -authorization only (limited to a one-time request for information andfor the acts and functions ?) 5&
Secified above at the time of receipt of this Authorization). -

D - One year authorization - Requests for information andfor for the acts and functions specified above will be
' -accepted and processed each time requested within the twelve month period from the date of execution of
this Authorization. o ' . . . '.
D Authorization Is given for the period commencing with the dats of execution unti -

{Limited in duration to three years from the date of execution.) Requests for
information andior for the acts and functions specified above will be acceptad and processed aach time
requested within the authorization period specified _herein , : : '

RELEASE OF ACCOUNT INFORMATION:

T T - s syt nin T

The Utitity witl provide the information requested above, to the oxtent avaliable, via any one of the following.
My (Agent) preferred format.is (check ali that apply): : ) ,

Hard copy via US Mail (if app'lib?e)_:. .
Facsimile at this telephone number: i : J _ J’e j
Electronic format via electronic mail (if applicable) to this e-mail address Qavi ngvevhev@ wesTerndevi (ot

| (Customer),” Gloria Alesso (print name of authorized signatory), declare
under penalty of perjury under the laws of the State of California that | am authorized to execute this document
on behalf of the Customer of Record listed at the top of this form and that | have authority to financially bind the
‘Custamer of Racord. | further certify that my Agent has authority to act on my behalf and request the release of
information for the accounts fisted on this form and perform the specific acts and functions listed above. | -
understand the Utility reserves the right to verify any authorization request submitted before -releasing -
information or taking any action on my behalf. authorize the Utility to release the requested information on my
account or facilities to the above Agent who is acting on my behalf regarding the matters listed above. | hereby
release, hold harmless, and indemnify the Utility from any fiability, claims, demands, causes of action, damages,
or expenses_resulting from: 1) any release of information to my Agent pursuant to this Authorization; 2} the
unauthorized yse of this information by my Agent; and 3) from any actions faken by my Agent pursuant to this
/including rate changes. | understand that 1 may cancet this authotization at any fime by submitting
uest. {This form must be signed by someone who has authority to financialiy bind the customer

{for exa ?a company or City Manager of a municipality).]
Wi D ozt e ' @_@/-256;‘093’3-
T AUTHORIZED CUSTOMER SIGNATURE TELEPHONE NUMBER
Executed this ¥~/ 3 _ day of ;‘-I![ﬂ/ X222  at Lanasher CH

MONTH | YEAR . CITY AND STATE WHERE EXECUTED

P . fe - e

T (Agent), hereby release, hold harmless, and indemnify the Utility from any fability, claims, demand, causes of
action, damages, or expenses resulting from the use of customer information obtained pursuant to this authorization -

and from { ing of pny gctjon pursuant to this authorization, including rate changes.
S - ~ 323 936 9703
. AGENT SIGNATURE . _ ) TELEFHONE NUMBER
wWos (ATT ,
_ COMPANY : IR
Executed this Jath day of QC;E[:QP’ - 20l
MONTH YEAR

2 i no time perlod Is specified, autharization will be limited to a one-time authorization,

Form 14-796 B Page20f2 4/2011

L WDS000118.
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DRC Pump Systems, Inc

44434 90th Street Llast
Lancaster, CA 93535-2413

Name / Address

Rosamond Community Sexvice District
3179 35th St. West
Rosamond, CA 93560

Quote

Estirnate #

6/4/2012

522

Project

Description

ity

Rate

Total

* | West well ) Gaskell and 180th 5t. West

NOTE: West well fuses have heen vandalized and need replacing,
Oil reservoir is missing, There may be more damages since we have
not been on site for a few weeks, which coutd change the quote
totals. ‘

Labor to remove 200 HP motor, haul to DRC's shop and clean rats
and bird nests from motor, replace oil reservoir and reinstall

Labor to soand well for water level and run test for GPFM

600 amp fuses

Qil reservoir

TERMS: All paris and materials and generator rental must be paid
for in advance of ordering. genesator rental, with delivery and pick
up: 1 day =$2482.20

Recommendations: DRC Pump Systems Ine. recommends that the
motor and panel be stored off site, in a safe location, to prevent
further vandalism

1,200.00

600.00
188.00
45,06

1,260.00

600.00
564.00F
45.00T

Subtotal $2,409.00

Sales Tax (7.25%) $44.15

Total $2,453.15

..... ; WDS000182



DRC Pump Systems, Inc
. ~ Quote y
44434 90th Street East™ ~ :
Lancaster, CA 93535-2413 < Estimate #
' 61412012 521
- Name / Address
Rosamond Comrmunity Service Districl
3179 35tk 5t. West
Rosamond, CA 93560
Project
Description Qty Rate : Total
REVISED: East well @ Gaskell and 180th St. West
East well has been vandalized and will require the 125 HP motor io 1,200.00 1,200.00
be rewound and the ail reservoir and control panel will also need to
be replaced .
Labor to sound weil for water level and run test for GPM 600.00 600.00
125 HP electrical panel, size 3 1 5,404.00 5,404 00T
125 HP motor rewind 1 5,882.10 5,882.10T
30 OF#350 wire . ' 268.00 268.00T
600 amp fuses . : o 3 188.00 564.00T
Qil reservoir with dripper | . 1 45.00 45.00T
TERMS:All parts, materials and generator renial must be paid for in
.advance of ordering. Generator renial with delivery and pick up: 1
day = §2482.20 :
Recommendations: DRC Pump Systems, Inc. recommends that
motor and panel be stored off site to prevent further vandalism.
Always a privilege to serve your pump needs. Thank you for choosing DRC Pumps.
Subtotal $13,963.10
Sales Tax (7.250/0) 5881.82
Total §14,844.92

............. e e A S 00018 B e




DRC Pump Systems, In¢
Quate
44434 90th Street East
Lancaster, CA 93535-2413 Estimate #
6/4/2012 520
Name [ Address
Rosamond Communily Service District
3179 35th St. West
Rosamond, CA 93560
Project
Description Qty Hate Tatal
Pumps (@ Gaskell and 180th 5t. West '
Pull both pumps and video wetls to determine condition of weils 4,200.00 8,400.00
and pumps
Always a privilege (o serve your pump needs, Thank you for choasing DRC Pumps.
' Subtotal $8,400.00
Sales Tax (7-25%) $0.00
Total $8,400.00
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Water Withdrawal Estimation

This document details a number of suggested methods for estimating water use.
They all involve knowing the energy consumption of the well, possibly in
conjunction with discharge information (such as pipe or channel flow in gallens
per minute), or only information concerning the energy usage if discharge
information is unavailable. These methods include estimating pumpage based
on:

1) pipe flow and discharge information (using electrical / natural gas energy
records)

2) open channel flow and discharge information {using electrical / natural gas
energy records)

3) calculating pumpage based on using hour meters

4) estimating pumpage based con only electrical or natural gas energy records
Pipe Flow & Discharge Information

Calculate Using Electrical Eneray Records
This method works when the electric meter does not serve uses other than

measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
{preferably during spring and late summer} in conjunction with some electric
meter-specific information.

Kr — Muttiplier factor from your power bill. For some pump motors, which are 200
amps or less, the electric meter may be “self-confained” and the Kr should be
considered as 1 for purposes of calculating Factor A.
Kh — Constant associated with the disk of your eleclric meter, it is located on the
faceplate of the electric meter.
Average Discharge (galfons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following af least 24 hours of pump operation.
Number of Seconds for 10 Revolutions — The number of seconds it takes fo turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an “Average
Number of Seconds for 10 Revolutions” that corresponds fo the “Average |
Discharge”.
Factor A — Krx Kh
Factor B — Average Discharge (gallons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Factor A x 10

Factor B x Factor C

Water Withdrawal = Annual Electric Consumpfion (kw/hr)
Divider




Note: For those using newer digital power meters, please contact your power
company to obfain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.”

Calculate Using Natural Gas Energy Records

This method works when the gas meter does not serve uses other than
measuring power consumption by the well. Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer} in conjunction with some meter-
specific information.

Average Discharge (galfons / minufe} — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following af least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal to about 1,000 ft2
Factor F — Factor F shown on gas bill
Factor B — Average Discharge (gallons / minute)
Factor C — Average Cubic Feet / Sec from the gas meter
Divider — 19,550 x Factor F x Facfor C
Factor B

Water Withdrawal = Annual Gas Consumption (in therms)
Divider

Open Channel Flow & Discharge Information

Calculate Using Electrical Energy Records
This method works when the elecfric meter does not serve uses other than

measuring power consumption by the well, Calculating water pumpage using this
method involves taking two or more discharge measurements during the year
(preferably during spring and late summer) in conjunction with some electric
meter-specific information.

Kr— Muitiplier factor from your power bill. For some pump motors, which are 200
amps or less, the electric meter may be “self-contained” and the Kr should be
considered as 1 for purposes of calculating Factor A.

Kh — Constant associated with the disk of your electric meler, it is located on the
faceplate of the electric meter.

Average Discharge (gallons / minufe) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.

Number of Seconds for 10 Revolutions — The number of seconds it takes fo turn
the disk of your electric meter 10 revolutions, this figure should be noted in
conjunction with each discharge measurement in order to obtain an “Average




Number of Seconds for 10 Revolutions” that corresponds fo the “Average
Discharge”.
Factor A~ Krx Kh
Factor B - Average Discharge (gallons / minute)
Factor C — Average Number of Seconds for 10 Revolutions
Divider — 19,550 x Facfor A x 10
Factor B x Factor C

Water Withdrawal = Annual Electric Consumption (kw/hr)
Divider

Note: For those using newer digital power meters, please contact your power
company to obtain some of the above information. These meters utilize light
pulses rather than a disk, and you will not be able to calculate the “Number of
Seconds for 10 Revolutions.”

Calculate Using Natural Gas Energy Records

As with the other estimating calcuiations detailed here, this method works when
the gas meter does not serve uses other than measuring power consumption by
the well. Calculating water pumpage using this method involves taking two or
more discharge measurements during the year (preferably during spring and late
summer} in conjunction with some meter-specific information.

Average Discharge (gallons / minute) — Based on two or more measurements
that should be taken during the spring and late summer (if possible), this figure is
best measured following at least 24 hours of pump operation.
Therm — Unit of measure for natural gas equal fo about 1,000 ft>.
Factor F — Factor F shown on gas bill
f-actor B — Average Discharge (gallons / minute)
fFactor C — Average Cubic Feet / Sec from the gas meter
Divider — 19,550 x Factor F x Factor C
Factor B

Water Withdrawal = Annual Gas Consumptich (in therms)
Divider

Hour Meters

This method of estimation, unlike the others detailed above, works regardiess of
whether or not the energy meter serves uses other than measuring power
consumption by the well. Calculaiing water pumpage using this method involves
taking two readings and measurements during the year, specifically on January 1
and December 31.

Acre-foot (AF) — Unit of water measure equal to 325,851 gallons.



Average Discharqe (gallons / minute) — Based on January 1 and December 31
measurements, this figure is best measured following at least 24 hours of pump
operation.

Factor A — The result of subtracting the beginning (January 1} hour reading from
the ending (December 31) hour reading.

Factor B — Average Discharge (gafions / mintute) from discharges measured in
conjunction with each meter reading.

Factor A x Factor B x 60 = Groundwater Withdrawal AF/yr
325,851 gailons

Energy Records Only

The two following calculations can be used to estimate water withdrawals based
on records of electric or natural gas use by the well. The formulae assume that
the well pump(s) are connected to a dedicated energy meter that reflects energy
usage only for the well pump(s). In addition {o energy usage, the calculations rely
on knowing the depth of the well pump. Note that this will probably be less than
the overalt depth of the well. If you are unsure of this depth, you may contact
your pump service company, or estimate based on knowledge of local water
tables.

Calculate Using Only Electrical Energy Records

Electric Weil Pump

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF) — Unit of water measure equal fo 325,851 gallons.

1.024 - kw/hrs needed (o lift one AF of water one foot at 100 % efficiency.
.54 — Overall efficiency of electric well pump, expressed as a decimal.

1.024 xlift depth = Kw hours of electricity needed to iift one acre-foot of water
54

Example using a well with the pump set at 400 feet:
Uses 211,300 kw/hr of electricity, as shown through eiectric meter / billing
records

1.024 x 400 = 758.52 kw/hr of elecfricity used to pump 1 AF of water
54

211, 300 kw/hr = 278.57 AF of water pumped
758.52 kw/hr/AF

Calculate Using Only Natural Gas Energy Records

Natural Gas Well Pump

Lift Depth — Depth in feet from which well pump is pumping water.
Acre-foot (AF) — Unit of water measure equal to 325,857 gallons.




MCF — Million Cubic Feet (f%).

Therm - Unit of measure for natural gas equal fo about 1,000 ft°

00318 —~ MCF of gas needed to lift one AF of water one foot at 100 % efficiency.
10.68 — Therms /1,000 ft* of gas.

154 — Overall efficiency of natural gas pump, expressed as a decimal.

00318 MCF x 10,68 x lift depth. = Therms of natural gas needed to pump 1
AF

154 of water from a known depth

Example using a well with the pump set at 400 feet:
Uses 24,572.66 therms of natural gas, as shown through meter / billing records

00318 MCF x 10.68 x 400 = 88.21 therms of naiural gas used to pump 1 AF
of water

1564

24.572.66 therms = 278.57 AF of water pumped
88.21 therms / AF




