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sensiori1 Portable pH Meter Quick Refere"-r-----

Changing Meter Setup Options

.All setup option, have def"ult senings (underlined in Ihe I"ble). To change 11--------
-che table below.

r Set:up How To Get There Description of 01

1 Turn the meter on and press Choose between using the BNC or 5
SETUP. Press ENTER. toggles between the options. Press E

complete.

2 Turn the meter on and press Turn display lock On or Qfj. ENTER toc
SETUP. Press the uparrow once. optIOns. Press EXIT when selection IS
Press ENTER.

3 Turn the meter on and press Choose between::Q or OF for displaye
SETUP. Press the up arrow twice. toggles between the options. Press E

Press ENTER. complete.

4 Tu rn the meter on and press Select measurement resolution from I

5 ETUP. Press the up arrow three thousandths. ENTER toggles between
times. Press ENTER. EXIT when selection is complete.

S Turn the meter on and press Select pH 6.86 or ZJ!Q as the pH the If

5 ETUP. Press the up arrow four recognize dUring calibration. ENTER to
times. Press ENTER. optrons. Press EXIT when selection IS

-- :alibration

JIL Prepare two or Ihree pH buffer> (choose from pH ·to!. 6.86, 7.0. and 10.

==- Press I/O/EXIT. Press CAL. The display will prompt for standard I.

~ Place the pH electrode in olle of Ihe buffers.

~ Press READ/ENTER. Wail until eleclrode stabilizes.

=:=; The d ispJay will prompt for standard 2. Rinse Ihe electrode with deiollize<c========

<11("5; P Iace the electrode in the second buffer. Press READ/ENTER.

JT Repeat sreps 5 and 6 for the third buffer or pres' EXIT.

~ _ VVhen [he reading is stable, the slope and Store'! "'ill appear.

~ _ To save the calibration. press ENTER. To exit withoul saving the calibralio· _

FOR TECHNICAL ASSISTANCE. PRICE INFORMATION AND ORO::RING:
In the U.SA.· Cailloll·hee 8DO-227~224

OutSide !he U.S.A. - Contlet the HACH office Of dlSltlblltor serving you.
On the Worldw1de Web· WW'W.hach.com. E-rnai - lechhelpOhach.com

= f---"'ach Company, , 999 All fights res~noed PrImed Inihe U SA
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SECTION 3, continued

.... '")0. __ PAGE

3.2.1 Performing a Calibration Using pH 4,6.86,7, and 10 Buffers

1. If using a probe without a temperature sensor, see
Section 2.3.1 on page 22 and Section 2.5 on page 22 for
information about obtaining and using a default temperature.

2. Prepare two pH buffers, either 4.01 and 7.00 (or 6.86). or
7.00 (or 6.86) and I0.01, according to the electrode
inslIUction manual.

Note: Use a 6.56 or 7.0 pH wlfer for the mid-range bulfer. To view or
change the seNir1g for the mid-range buffer see SecUon 3. 1.5.

Nate: The pH ,,,lues lor the boffers are given tor 25°C. If the sample
temperature is flO! 25 DC, the pH values displayed lor the buffers will
reflect the correct pH value for the sample temperature.

3. Press I/O/EXIT to turn the instrument on. From the Reading
mode, press CAL. CAL and 11ashing? will appear in the upper
display area, along with St:andard and 1.

4. Press READ/!:NT!:R. The temperature and pH values will be
updated until a stabk reading is reached.

Note: If the meter is measuri,1g i" pH mode, it automatically mo\·-es to the
next calibration step VI/hen stabilization is reachtid (indicated by
three beeps). ff measuring in mV mode, the three bee-ps wi/! stiff
sound when the stabilization occurs, but ENTER must be pressed to
accept tbe reading. This lets the operator contro! the acceptance
point of the bufer.

5. When the reading has stabilized or been accepted, the
standard number will change to 2.

6. Remove the probe from the first buffer and rinse with
deioruz=d water. Place the probe in the second buffer.

7. Repeat steps 5 and 6 for the third buffer and press EXiT.

S. Press ?EA.D/!:IH!:R. Tne temperature and pH values will be
updated until a stable reading is reached.

9. When the reading has stabiliz.ed or been accepted, the slope
value and the Store and? icons will appear. Verify the slope
value is within the ranges specified in the electrode manual.
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SECTION 3, continued

10. To save the calibration and return to the Reading mode. press
ENTER. To exit the calibration without saving it and return to

the reading mode. press EJ:JT.

3.3 Reviewing the Calibration

1. From the pH Reading mode, press the REVIEW key.

2. The display will show the standard number, standard pH, and
temperature (view mV value by pressing pHlmV). Press the up
arrow once.

3. The meter will continue to scroll through the standard
information with each press of the up arrow key. When all the
standards have been displayed, press L';e up arrow key again.

4. The meter will display the sJope and offset of the
calibration curve.

5. To exit Cal Review mode, press EXIT. To review any standard
or slope information again, press the down arrow.
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OKLAHOMA COOPERATIVE EXTENSION SERVICE BAE-1501

Delbert Schwab
Extension lrogatlon Specialist

Water Measurement Units
and Conversion Factors

Oklahoma Cooperative Extension Fact Sheets
are also available on our website at:

hltp:/Iosufacls.okstate.edu

Irrigallon walermanagement begins with knowing the quantity
of water available. The purpose of this publicalion is to provide
basIc Information on waler measurement units and convenient
converSion factors. Sometimes one will want to know only the
volume of water used; while, at other times one will want to
know the rate of flow. Conversion factors simplify changing
from one unit of measurement to another.

Water Measurement Units
There are two conditions under which water is mea·

sured-water at rest and water in motion. Waler at rest is
measured in units of volume. Waler In motion IS measured
In units of flow- unlt of volume for a convenient time unit. It
IS Important that the difference belween a unit of volume and
a unit of flow be kept in mind.

Volume Units
Water at rest; i.e., ponds, lakes. reservoirs, and In the

soil, IS measured in units of volume - gaHan, cubic foot,
acre-Inch, and acre-foot.

Cubic Foot· The volume of water that would be held in a
container one loot wIde by one foot long by one foot
deep.

Acre·lnch - The volume of waler that would cover one acre
(43.560 square feet) one inch deep.

Acre-Foot· The volume of water thaI would cover one acre
one loot deep.

Flow Units
Water In motion; i.e.. flowing in streams. canals. pipe

lines. and ditches, is measured in units of volume per unit of
tlme-galtons per minule (gpm), cubic feet per second (cfs),
acre-inches per hour and acre feel per day. Cubic feet per
second, sometimes written second-feet (sec. ft. or cusec) is
most commonly used for measuring flow of irngatlon water
moving by gravity from streams and reservoirs. Gallons per
minute IS most commonly used for measuring flow from
pumps.

Cubic foot per second - The quantity of water eqUIvalent to
a stream one foot wide by one foot deep flOWing wIth a
velocity of one loot per second.

Gallon per minute - The quantity of water equivalent to a
stream which will fill a gallon measure once each minute
of time.

A flow of one cubic foot per second is approximately equal
to either 450 gallons per minute. one acre-Inch per hour. or
Iwo acre-feet per day (24 hours).

List of Equivalents
The followmg equivalents are useful for converting from

one unit to another and for calculating volumes from flow
units.

Volume Units

One galton
= 231 cubic inches
= o. t 3368 cubic foot weighs approximately 8.33 pounds

One cubic foot
= 1.728 cubic Inches
= 7.481 galtons (7.5 for ordinary calculations) weights 62.4

pounds (62.5 for ordinary calculations)

One acre-inch
= 3,630 cubic feet
= 27,154 gallons (27,200 for ordinary calculalions)
::;: 1/\2 acre-foot weighs approximately 113.1 tons

One acre-foot
= 43,560 cubic leel
= 325,851 gallons
::;: , 2 acre-inches weighs approximately ',357 tons

Rate of Flow Units

One gallon per minute
= 0.00223 (approximately 'I,,,,) cubic foot per second
= 0.00221 acre-inch per hour
= 0.00442 acre-foot per (24 hour) day
= 1 acre-inch in 452.6 hours (450 for ordinary calculations)
= 1 acre-foot in 226.3 days

One cubic foot per second
= 448.83 gallons per minute (450 for ordinary calculaliOns)
= 1 acre·mch in 1 hour and 30 seconds (1 hour for ordinary

calculations)
::;: 1 acre-foot in 12 hours and 6 minutes (12 hours for ordi

nary calculations)
= 1 984 acre-feet per (24 hours) day (2 acre-Ieet for ordinary

calculations)

Division of Agricultural Sciences and Natural Resources· Oklahoma State University



Conversion Table for units of flow.

Cubic Gallons Million Acre-Inches Acre-Feet
Units Feel Per Per Gallons Per Per

Second Minute Per Day 24 Hours 24 Hours

Cubic Feel Per Second 1.0 448.8 0.646 23.8 1.984
Gallons Per Minute 0.00223 1.0 0.00144 0.053 0.00442
Million Gallons Per Day 1.547 694.4 1.0 36.84 3.07
Acre-Inches Per 24 Hours 0.042 18.86 0.0271 1.0 0.0833
Acre-Feet Per 24 Hours 0.504 226.3 0.3259 12.0 1.0

Million gallons per day (mgd)
= 694.4 gallons per minute (695 for ordinal)' calculations)

1.547 cubic feet per second (1.5 for ordinal)' calcula
tions)

Conversion Formulas
The lollowing formulas are handy for computing the

approximate depth of water applied to a field.

Example: What average depth of waler would be ap
ptled 10 an 80 acre field It a fanmer pumped 750 gpm for 8
days (pumping 24 hours a day)?

Using Conversion Table
To use the above conversion table I first locate the know

Unit of measurement in the left hand column headed "Units."
Next, moving to the right, select the appropriate conversion
factor listed under the vertical column With the heading of the
desired unll of measurement.

Example No.1: A well yielding 750 gallons per minute will
supply how many acre-inches in 24 hours?

Step 1: Locate the line labeled "Gallons Per Mmute" In the
left-hand cotumn labeled "UOIIS."

Slep 2: Move to the right along the "Gallons Per Minute" line
and read 0.053 under the column headed "Acre-Inches
Per 24 Hours."

Step 3: 750 x 0.053 = 39.75. The 750 gpm well will yield 39.75
acre-inches In 24 hours.

Cubic feet per second x hours
acres

Gallons per minute x hours
450 x acres

Solution:
Gallons per minute x hours

:;,0 xacreS

=acre-inches per
acre, or average
depth in Inches.

=acre-Inches per
acre I or average
depth In inches.

=average depth in
Inches

Example NO.2: How many cubic feet per second are required
to make a 4 inch gross application on 40 acres of land in 72
hours?

Slep 1: 40 acres x 4" = 160 acre-Inches gross applicalion. The
conversion table shows factors forconverting acre-inches
per24 hours tocubic feet per second. 72 hours -:- 24 hours
= 3 days. 160 + 3 = 53.33 acre-inch per 24 hours.

Step 2: Locale the line labeled "Acre-Inches Per 24 Hours" In
the left-hand column labeled "Units."

Step 3: Move to the nght and underthe vertical column labeled
'·Cublc Feet Per Second" read 0.042.

Step 4: 53.33 x 0.042 = 2.23986. It will require approximately
2 '/

4
cfs to apply 4- of water on 40 acres in 72 hours.

750 gpm x 8 days x 24 hours/day
450 x 80 =4 inches average

depth.

Irrigation water management does begin WIth knowing
how much water available and Involves some anthmettc.
The most common mistake when working with water mea
surement units is to accidentally substitute one flow unit or
volume unit for another without proper conversion. Usually
the final answer appears obViously wrong: however, thiS IS

not always true. When checking your arithmetic, also check
the measurement unit to see they are correct.
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