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If the 45008 piezometer is to be used in standpipes and raised and lowered many times
the filter may loosen. A permanent filter assembly may be required. The removable
filter may be fixed permanently by prick punching the piezometer tube approximately
1/16" to 1/8" behind the filter assembly joint.

Screens are also available for standpipe installations. Screens are less likely than
standard filters to become clogged where salts in the water can be deposited if the filter
is allowed to dry out completely.

2.6.2 Removable Ceramic Filter, Model 4500S
The ceramic filter on the 4500S piezometer is also removable for de-airing. Because of
the high air entry characteristics, de-airing is particularly important for this filter
assembly. Filters with different air entry values require different procedures.

1 Bar Filters

1. Remove the filter from the piezometer by carefully twisting and pulling on the
filter housing assembly.

2. Boil the filter assembly in de-aired water.

3. Re-assemble the filter housing and piezometer under the surface of a contairfer
of de-aired water. Be sure that no air is trapped in the transducer cavity. While
pushing the filter on use a readout box to monitor the diaphragm pressure. Allow
over-range pressure to dissipate before pushing further.

4, To maintain saturation, the unit should remain immersed until installation.

2 Bar and Higher

The proper procedure for de-airing and saturating these filters is somewhat complex and
should be done either at the factory by Geokon or by carefully following the instructions
below:

1.  Place the assembled piezometer, filter down, in a vacuum chamber with an inlet
port at the bottom for de-aired water.

2. Close off the water inlet and evacuate the chamber. The transducer should be
monitored while the chamber is being evacuated.

3. When the maximum vacuum has been achieved, allow de-aired water to enter
the chamber and reach an elevation a few inches above the piezometer filter.

4. Close off the inlet port. Release the vacuum.

5. Observe the transducer output. It will take as long as 24 hours for the filter to
completely saturate (5 bar) and the pressure to rise to zero.

6. After saturation the transducer should be kept in a container of de-aired water
until installation. If de-aired at the factory a special cap is applied to the
piezometer to maintain saturation.
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2.6.3 Model 4500DP

The 4500 Drive Point is de-aired in the same way as the above models by first
unscrewing the point of the piezometer assembly and then following the instruction for
the 45008S.

2.7 Model 4500H and Model 4500HH Transducer
These transducers are for use with high temperatures up to 250 degrees C.

When connecting the Model 4500H transducer to external fittings, the fitting should be
tightened into the %4 - 18NPT female port., with a wrench on the flats provided on the
transducer housing. Also, avoid tightening onto a closed system since the process of
tightening the fittings could over-range and permanently damage the transducer. If in
doubt, attach the gage leads to the readout box and take readings while tightening.
Teflon tape on the threads makes for easier and more positive connection to the
transducer. The maximum pressure is 3MPa.

The Model 4500HH is for extra high pressures and uses a 7/16-20, 60 degree, female,
medium pressure fitting. The maximum pressure is 75MPa.

Both models, 4500H and 4500HH use a high temperature thermistor, (see Appendix C),

CAUTION: All high pressure sensors are potentially dangerous and care must be
taken not to over-range them beyond their calibrated range. Sensors are tested to
150% of the range to provide a factor of safety.

2.8 Splicing and Junction Boxes

Because the vibrating wire output signal is a frequency rather than current or voltage,
variations in cable resistance have little effect on gage readings and, therefore, splicing
of cables has no effect either and, in some cases, may be beneficial. For example, if
multiple piezometers are installed in a borehole, and the distance from the borehole to
the terminal box or datalogger is great, a splice (or junction box, see Figure 2-6) could
be made to connect the individual cables to a single multi-conductor cable. This muliti-
conductor cable would then be run to the readout station. For such installations it is
recommended that the piezometer be supplied with enough cable to reach the
installation depth plus extra cable to pass through drilling equipment (rods, casing, etc.).
The cable used for making splices should be a high quality twisted pair type with 100%
shielding (with integral shield drain wire). When splicing, it is very important that the
shield drain wires be spliced together! Splice kits recommended by Geokon incorporate
casts placed around the splice then filled with epoxy to waterproof the connections.
When properly made, this type of splice is equal or superior to the cable itself in strength
and electrical properties. Contact Geokon for splicing materials and additional cable
splicing instructions.

Junction boxes and terminal boxes are available from Geokon for all types of
applications. In addition, portable readout equipment and datalogging hardware are
available. See Figure 2-5. Contact Geokon for specific application information.
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Figure 2-5 Typical Multi-Piezometer Installation

2.9 Lightning Protection

In exposed locations it is vital that the piezometer be protected against lightning strikes.

A tripolar plasma surge arrestor (Figure 1-1) is built into the body of the piezometer and
protects against voltage spikes across the input leads. Following are additional lightning
protection measures available;

1.

If the instruments will be read manually with a portable readout (no terminal box) a
simple way to help protect against lightning damage is to connect the cable leads to
a good earth ground when not in use. This will help shunt transients induced in the
cable to ground thereby protecting the instrument.

Terminal boxes available from Geokon can be ordered with lightning protection built
in. There are two levels of protection;

e The terminal board used to make the gage connections has provision for
installation of plasma surge arrestors (similar to the device inside the
piezometer).

e Lightning Arrestor Boards (LAB-3) can be incorporated into the terminal box.
These units utilize surge arrestors and transzorbs to further protect the
piezometer.

In the above cases the terminal box would be connected to an earth ground.
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3. Improved protection using the LAB-3 can be had by placing the board in line with the
cable as close as possible to the installed piezometer (see Figure 2-6). This is the
recommended method of lightning protection.

Piezometer Cable

(in special enclosure
accessible from surface)

\\
N
Ground Connection ~ To Terminal BoxxReadout Equipment
B - —
P i -
S~
Ground Stake 3 "~ Lightning Arrestor Board (LAB-3)

Piezometer —

e

Figure 2-6 Recommended Lightning Protection Scheme

3. TAKING READINGS

3.1 Operation of the GK-403 Readout Box

The GK-403 can store gage readings and also apply calibration factors to convert
readings to engineering units. Consult the GK-403 Instruction Manual for additional
information on Mode "G" of the Readout. The following instructions will explain taking
gage measurements using Modes "B" and "F" (similar to the GK-401 switch positions "B"
and "F").

Connect the Readout using the flying leads or in the case of a terminal station, with a
connector. The red and black clips are for the vibrating wire gage, the white and green
leads are for the thermistor and the blue for the shield drain wire.

1. Turn the display selector to position "B" (or "F"). Readout is in digits (Equation 4-1).

2. Turn the unit on and a reading will appear in the front display window. The last digit
may change one or two digits while reading. Press the "Store" button to record the
value displayed. If the no reading displays or the reading is unstable see section 5
for troubleshooting suggestions. The thermistor will be read and output directly in
degrees centigrade.

3. The unit will automatically turn itself off after approximately 2 minutes to conserve
power.
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3.2 Operation of the GK-404 Readout Box

The GK404 is a palm sized readout box which displays the Vibrating wire value and the
temperature in degrees centigrade.

The GK-404 Vibrating Wire Readout arrives with a patch cord for connecting to the
vibrating wire gages. One end will consist of a 5-pin plug for connecting to the
respective socket on the bottom of the GK-404 enclosure. The other end will consist of
5 leads terminated with alligator clips. Note the colors of the alligator clips are red,
black, green, white and blue. The colors represent the positive vibrating wire gage lead
(red), negative vibrating wire gage lead (black), positive thermistor lead (green), negative
thermistor lead (white) and transducer cable drain wire (blue). The clips should be
connected to their respectively colored leads from the vibrating wire gage cable.

Use the POS (Position) button to select position B and the MODE button to select Dg
(digits).
Other functions can be selected as described in the GK404 Manual.

The GK-404 will continue to take measurements and display the readings until the OFF
button is pushed, or if enabled, when the automatic Power-Off timer shuts the GK-404
off.

The GK-404 continuously monitors the status of the (2) 1.5V AA cells, and when their
combined voltage drops to 2V, the message Batteries Low is displayed on the screen.
A fresh set of 1.5V AA batteries should be installed at this point

3.3 Operation of the GK-405 Readout Box
The GK-405 Vibrating Wire Readout is made up of two components:

o the Readout Unit, consisting of a Windows Mobile handheld PC running the GK-405
Vibrating Wire Readout Application

e the GK-405 Remote Module which is housed in a weather-proof enclosure and
connects to the vibrating wire sensor by means of:

1) Flying leads with alligator type clips when the sensor cable terminates in bare wires

or,

2) by means of a 10 pin connector..

The two components communicate wirelessly using Bluetooth®, a reliable digital
communications protocol. The Readout Unit can operate from the cradle of the Remote
Module (see Figure 3.1) or, if more convenient, can be removed and operated up to 20
meters from the Remote Module
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Figure 3-1 GK405 Readout Unit

For further details consult the GK405 Instruction Manual.

3.4 Measuring Temperatures

Each vibrating wire piezometer is equipped with a thermistor for reading temperature.
The thermistor gives a varying resistance output as the temperature changes. Usually
the white and green leads are connected to the internal thermistor. High temperature
versions use a different thermistor than the standard versions.

The GK-403, GK404 and GK 405 readout boxes when used with the standard
temperature thermistor will display the temperature in °C automatically. They will not do
this with high temperature thermistors. The GK 401 readout box will not read
temperatures directly, instead an ohmmeter must be used.

1. Connect the ohmmeter to the two thermistor leads coming from the piezometer.
(Since the resistance changes with temperature are so large, the effect of cable
resistance is usually insignificant. For long cables a correction can be applied —
equal to 16 ohms per thousand feet.)

2. For standard temperature models, look up the temperature for the measured
resistance in Table B-1.Page 21 Alternately the temperature could be calculated
using Equation B-1. For high temperature models use Table C1 or the equation C1
given on page 22,

4. DATA REDUCTION

4.1 Pressure Calculation

The digits displayed by the Geokon Models GK-403, GK-404 or GK-405 Readout Boxes
on channel B are based on the equation

2
Digits =(

: -3 .. Hz
x10 or Digits=
1

Period 000

Equation 4-1 Digits Calculation
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For example, a piezometer reading 8000 digits corresponds to a period of 354us and a
frequency of 2828 Hz. Note that in the above equation, the period is in seconds: the
readout boxes display microseconds.

Since digits are directly proportional to the applied pressure,

Pressure = (Current Reading - Initial Reading) x Linear Calibration Factor
or
P =(Rq - Rg)xG
Equation 4-2 Convert Digits to Pressure

Since the linearity of most sensors is within {1 0.2% FS the errors associated with non-
linearity are of minor consequence. However, for those situations requiring the highest

accuracy it may be desirable to use a second order polynomial to get a better fit of the
data points. The use of a second order polynomial is explained in Appendix D.

The calibration sheet, a typical example of which is shown in Figure 4, shows the data
from which the linear gage factor and the second order polynomial coefficients are
derived. Columns on the right show the size of the error incurred by assuming a linear
coefficient and the improvement which can be expected by going to a second order
polynomial . In many cases the difference is minor. The calibration sheets gives the
pressure in certain engineering units. These can be converted to other engineering units
using the multiplication factors shown in Table 4-1 below.

From —»
To
N psi "HoO | 'HoO | mmHo0 | mHy0 | "HG |mmHG| atm mbar bar kPa MPa
psi 1 .036127]| .43275 |.0014223| 1.4223 | .49116 |.019337| 14.696 |.014503|14.5039| .14503 | 145.03
"H20 27.730 1 12 .039372 | 39.372 | 13.5696 | .53525 | 406.78 | .40147 | 401.47 | 4.0147 | 4016.1
'Hy0 2.3108 | .08333 1 .003281 | 3.281 | 1.133 |.044604|33.8983|.033456|33.4558| .3346 | 334.6
mm Hy0 704.32 | 25.399 |304.788 1 1000 | 345.32 | 13.595 | 10332 | 10.197 | 10197 | 101.97 [101970
m Hy0 .70432 1.025399(.304788| .001 1 .34532 |.013595| 10.332 |.010197| 10.197 | .10197 |101.97
"HG 2.036 |.073552(.882624|.0028959| 2.8959 1 .03937 | 29.920 |.029529( 29.529 | .2953 | 295.3
mm HG 51.706 | 1.8683 |22.4196| .073558 | 73.558 | 25.4 1 760 |.75008 | 750.08 | 7.5008 | 7500.8
atm .06805 |.002458(.029499|.0000968| .0968 | .03342 |.001315 1 .000986| .98692 |.009869| 9.869
mbar 68.947 | 2.4908 |29.8896| .098068 | 98.068 | 33.863 | 1.3332 | 1013.2 1 1000 10 10000
bar .068947).002490(.029889.0000981 |.098068|.033863|.001333] 1.0132 | .001 1 .01 10
kPa 6.8947 | .24908 |2.98896.0098068 | 9.8068 | 3.3863 | .13332 |101.320| .1 100 1 1000
MPa .006895].000249].002988|.0000098 |.009807|.003386.000133].101320] .0001 A .001 1

Table 4-1 Engineering Units Multiplication Factors

Note: Due to changes in specific gravity with temperature the factors for mercury and
water in the above table are approximations!
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@E@kﬂﬂ 42 6panc1 B4 Latmnon, hH K268 U4
Vibrating Wire Pressure Transducer Calibration Report

Mcodel Number: 450DINS-700 kPa Date of Calibration: September 14, 2011

Serial Number: 1043811 Temperature: 217 “C

Barometric Pressure: 0.7 mbar

. Al M. n
Technician: -5}, 55 o0t /I“l'.:h.nc,a.

Applied Gage Gage Average Caleulated Emor Calculated Emror
Pressure Reading Reading Gage Pressure Linear Pressure Pelynomial
(kPa} 1st Cycle 2nd Cycle Reading {Linear) {%F5) {Potynomial) (WF5)
0.0 BO73 8074 8074 1.526 022 0.028 0.0a
140.0 8303 8304 8304 130.7 0.04 140.0 -0.01
28D.0 7528 7628 7528 278.9 0.16 280.0 .00
4200 8748 6749 8740 418.8 0.16 420.0 0.0
56D.0 50863 59683 5663 550.8 -0.02 560.1 0.01
700.0 5174 5174 5174 7018 0.21 700.0 -0.01
(kPa) Linear Gape Factor (G). __ -0.1795  (WPaJ digit) Regression Zero: 9082
Polynomial Gage factors: A:_-7.113E07 B: £.1694 C:

Thermal Factor (K): 0.1319  (kPa/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

{psi) Linear Gage Factor (G):  -0.02603  (ps¥ dipit)
Polynomial Gage Factors: A 1.032E-07 B:  -0.02456 C:
Thermal Factor (K): _ 0.01813  (ps# °C)

Caleulate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Fressures: Linear, P = GR, R ¢ (T, -T g 48 ;-8 ¢ )*

Polynomial, P = AR, 2+ BR, + C + K(T, -T ,}48 , -8 , J*

"Barometric pressres expressed in kPa of pel. Baometic compensation Is not requires with veried ransiucers.

The slurvn reirursact, ws Fan b be m sl b of operaiey neges
The sbave names sutnemes e e celtrand by corpaisen wth nSards Wmosetie 1 6w NIET, I* cermphance with ANS 25401

Them rap? whefl mod be reproduend sxoupt in fel wihou wriien permission of Oechon it

Figure 4 — A Typical Calibration Sheet

4.2 Temperature Correction

Careful selection of materials is made in constructing the vibrating wire piezometer to
minimize thermal effects, however, most units still have a slight temperature coefficient.
Consult the supplied calibration sheet to obtain the coefficient for a given piezometer.
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Since piezometers are normally installed in a tranquil and constant temperature
environment, corrections are not normally required. If however, that is not the case for a
selected installation, corrections can be made using the internal thermistor (Figure 1-1)
for temperature measurement. See Section 3.4 for instructions regarding obtaining the
piezometer temperature.

Temperature correction equation is as follows;
Temperature Correction = (Current Temperature - Initial Temperature) x Thermal
Factor
or
PT=(T1-Tg) xK

Equation 4-3 Temperature Correction

The calculated correction would then be added to the Pressure calculated using
Equation 4-2. If the engineering units were converted remember to apply the same
conversion to the calculated temperature correction!

For example, assume the initial temperature was 22° C, the current temperature is 15°
C, and the thermal coefficient is +0,1319 kPa per °C rise (Figure 2-1). The temperature
correction is +0.1319(15-22) = -0.92 kPa.

4.3 Barometric Correction (required only on un-vented transducers)

Since the standard piezometer is hermetically sealed and un-vented, it responds to
changes in atmospheric pressure. That being the case, corrections may be necessary,
particularly for the sensitive, low pressure models. For example, a barometric pressure
change from 29 to 31 inches of mercury would result in =1 PSI of error (or ~2.3 feet if
monitoring water level in a well!). Thus it is advisable to read and record the barometric
pressure every time the piezometer is read. A separate pressure transducer
(piezometer), kept out of the water, may be used for this purpose.

Barometric correction equation is as follows;

Barometric Correction = (Current Barometer - Initial Barometer) x Conversion
Factor
or
P =(S4-Sg) xF

Equation 4-4 Barometric Correction

Since barometric pressure is usually recorded in inches of mercury a Conversion Factor
is necessary to convert to PSI. The Conversion Factor for inches of mercury to PSl is
491, Table 4-1 lists other common Conversion Factors.

The calculated correction is usually subtracted from the Pressure calculated using
Equation 4-2. If the engineering units were converted remember to apply the same
conversion to the calculated barometric correction!
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The user should be cautioned that this correction scheme assumes ideal conditions. In
reality, conditions are not always ideal. For example, if the well is sealed, barometric
effects at the piezometer level may be minimal or attenuated from the actual changes at
the surface. Thus errors may result when applying a correction which is not required. We
recommend, in these cases, to independently record barometric pressure changes and
correlate these with observed pressure changes to arrive at a correction factor.

An alternative to making barometric correction is to use piezometers that are
vented to the atmosphere as noted section 4.3.1. However, vented piezos only
make sense if the piezo is in an open well or standpipe and the user is only
interested in the water level. Otherwise, if the piezo is buried it is not certain that
the full effect of the barometric change will be felt immediately at the piezo and is
more likely to be attenuated and delayed, in which case a vented piezo would
automatically apply a correction that is too large and too soon. Having an on-site
barometer with un-vented piezos also has the advantage that you can see the
barometric change and judge to what extent it may have affected the piezo
reading.

Equation 4-5 describes the pressure calculation with temperature and barometric
correction applied.

Pcorrected = ((R1 = Rg)xG) + ((T41-Tg) x K) - ((S4-Sg) x F)

Equation 4-5 Corrected Pressure Calculation

4.3.1 Vented Piezometers
Vented piezometers are designed to eliminate barometric effects. The space inside the
transducer is not hermetically sealed and evacuated (see Figure 1-1), but is connected
via a tube (integral with the cable) to the atmosphere. A chamber containing desiccant
capsules is attached to the end of the tube to prevent moisture from entered the
transducer cavity. Vented piezometers require more maintenance then non-vented
types, and there is always a danger that water can find its way into the inside of the
transducer and ruin it.
As supplied, the outer end of the desiccant chamber is closed by means of a seal screw
to keep the desiccant fresh during storage and transportation. THE SEAL SCREW
MUST BE REMOVED BEFORE THE PIEZOMETER IS PUT INTO SERVICE! The
desiccant capsules are blue when fresh, they will gradually turn pink as they absorb
moisture. When they have turned light pink in color they should be replaced. Contact
Geokon for replacement capsules.

4.4 Environmental Factors

Since the purpose of the piezometer installation is to monitor site conditions, factors
which may affect these conditions should always be observed and recorded. Seemingly
minor effects may have a real influence on the behavior of the structure being monitored
and may give an early indication of potential problems. Some of the factors include, but
are not limited to; blasting, rainfall, tidal levels, excavation and fill levels and sequences,
traffic, temperature and barometric changes (and other weather conditions), changes in
personnel, nearby construction activities, seasonal changes, etc.
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5. TROUBLESHOOTING

Maintenance and troubleshooting of vibrating wire piezometers is confined to periodic
checks of cable connections and maintenance of terminals. The transducers
themselves are sealed and not user serviceable. Following are typical problems and
suggested remedial action.

¢ Piezometer fails to give a reading

1. Check the resistance of the coils by connecting an ohmmeter across the gage
terminals. Nominal resistance is 180Q (+5%), plus cable resistance at approximately
16Q2 per 1000' of 22 AWG wire. If the resistance is very high or infinite the cable is
probably broken or cut. If the resistance is very low the gage conductors may be
shorted. If a cut or a short is located in the cable, splice according to instructions in
Section 2.8.

2. Check the readout with another gage.

3. The Piezometer may have been over-ranged or shocked. Inspect the diaphragm
and housing for damage. Contact the factory.

e Piezometer reading unstable

1. Connect the shield drain wire to the readout using the green (GK-401) or the blue
(GK-403) clip.

2. Isolate the readout from the ground by placing it on a piece of wood or similar non-
conductive material.

3. Check for sources of nearby noise such as motors, generators, antennas or electrical
cables. Move the piezometer cables if possible. Contact the factory for filtering and
shielding equipment available.

4. The Piezometer may have been damaged by over-ranging or shock.

5. The body of the Piezometer may be shorted to the shield. Check the resistance
between the shield drain wire and the Piezometer housing.

e Thermistor resistance is too high

1. Likely there is an open circuit. Check all connections, terminals and plugs. If a cut is
located in the cable, splice according to instructions in Section 2.8.

e Thermistor resistance is too low

1. Likely there is a short. Check all connections, terminals and plugs. If a short is
located in the cable, splice according to instructions in Section 2.8.

2. Water may have penetrated the interior of the piezometer. There is no remedial
action.
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APPENDIX A - SPECIFICATIONS

Model 45008 4500AL1 | 4500AR 4500B 4500C 4500DP 45802
Available 0-50 0-10 0-50 0-50 0-10 0-1
Ranges 0-100 0-25 0-100 0-100 0-25 0-5
(psi) 0-150 0-250 0-250 0-50
0-250 0-150
0-500 0-250
0-750 0-500
0-1000 0-750
0-1500 0-1000
0-3000 0-1500
0-5000 0-3000
0-10000 0-5000
0-15000 0-10000
Resolution [0.025% FS|0.025% FS|0.025% FS|0.025% FS| 0.05% FS | 0.025% FS [(0.01% FS
Linearity | <0.5% <0.5% <0.5% <0.5% |<05%FS3|<05%Fs3| <0.5%
Fs3 Fs3 Fs3 Fs3 Fs3
Accuracy | 0.1% FS4 | 0.1% FS4 [ 0.1% FS4 | 0.1% FS%| 0.1% FS4 | 0.1% Fs4 | 0.1%FS
Over- 2xFS 2xFS 2xFS 2xFS 2 xFS 2 xFS 2xFS
Range
Thermal | <0.025% | <0.05% <0.05% | <0.025% |<0.05% FS/{<0.025% FS/| <0.025%
Coefficient FS/ FS/ FS/ FS/ °C °C FS/
OC OC OC OC OC
Temperatur| -20°Cto | -20°Cto | -20°Cto | -20°Cto | -20°Cto -20°Cto | -20°Cto
e Range +80°C +80°C +80°C +80°C +80°C +80°C +80°C
oD 75" 1" 75" .687" 437" 1.3" 1.5"
19.05mm | 25640 mm | 19.05 mm | 17.45 mm | 11.10 mm 33.3mm [38.10 mm
Length 5.25" 5.25" 10” 5.25" 6.5" 7.36" 6.5"
133 mm 133 mm | 254 mm 133 mm 165 mm 187 mm 165 mm

Table A-1 Vibrating Wire Piezometer Specifications

Accuracy of Geokon test apparatus: 0.1%

Contact Geokon for specific application information.

Notes:

1 Accuracy of test apparatus: 0.05%

2 Other ranges available upon request.

3 0.1% FS linearity available upon request.

4 Derived using 2nd order polynomial.



APPENDIX B-STANDARD TEMPERATURE THERMISTOR TEMPERATURE

DERIVATION

Thermistor Type: YSI 44005, Dale #1C3001-B3, Alpha #13A3001-B3

Resistance to Temperature Equation B1:
1

= ~-2732
A+B(LnR)+C(LnR)

Where; T = Temperature in °C.
LnR = Natural Log of Thermistor Resistance

A =1.4051 x 10-3 (coefficients calculated over the -50 to +150° C. span)
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B =2.369 x 104
C=1.019x 10"

Ohms Temp Ohms Temp Ohms Temp Ohms Temp Ohms Temp
201.1K -50 16.60K -10 2417 +30 525.4 +70 1532 +110
187.3K -49 15.72K -9 2317 31 507.8 71 149.0 111
174.5K -48 14.90K -8 2221 32 490.9 72 1450 12
162.7K -47 14.12K -7 2130 33 474.7 73 141.1 113
151.7K -46 13.39K -6 2042 34 459.0 74 1372 114
141.6K -45 12.70K -5 1959 35 444.0 75 133.6 115
132.2K -44 12.05K -4 1880 36 429.5 76 130.0 116
123.5K -43 11.44K -3 1805 37 415.6 77 126.5 117
115.4K -42 10.86K -2 1733 38 402.2 78 1232 118
107.9K -41 10.31K -1 1664 39 389.3 79 119.9 119
101.0K -40 9796 0 1598 40 376.9 80 116.8 120
94.48K -39 9310 +1 1535 41 364.9 81 113.8 121
88.46K -38 8851 2 1475 42 3534 82 110.8 122
82.87K -37 8417 3 1418 43 3422 83 107.9 123
77.66K -36 8006 4 1363 44 3315 84 105.2 124
72.81K -35 7618 5 1310 45 3212 85 102.5 125
68.30K -34 7252 6 1260 46 3113 86 99.9 126
64.09K -33 6905 7 1212 47 301.7 87 973 127
60.17K -32 6576 8 1167 48 292.4 88 94.9 128
56.51K -31 6265 9 1123 49 2835 89 925 129
53.10K -30 5971 10 1081 50 274.9 90 90.2 130
49.91K -29 5692 11 1040 51 266.6 91 87.9 131
46.94K -28 5427 12 1002 52 258.6 92 85.7 132
44.16K =27 5177 13 965.0 53 250.9 93 83.6 133
41.56K -26 4939 14 929.6 54 2434 94 81.6 134
39.13K -25 4714 15 895.8 55 236.2 95 79.6 135
36.86K -24 4500 16 863.3 56 2293 96 71.6 136
34.73K -23 4297 17 8322 57 222.6 97 75.8 137
32.74K -22 4105 18 802.3 58 216.1 98 73.9 138
30.87K -21 3922 19 773.7 59 209.8 99 722 139
29.13K -20 3748 20 746.3 60 203.8 100 70.4 140
27.49K -19 3583 21 719.9 61 197.9 101 68.8 141
25.95K -18 3426 22 694.7 62 192.2 102 67.1 142
24.51K -17 3277 23 670.4 63 186.8 103 65.5 143
23.16K -16 3135 24 647.1 64 181.5 104 64.0 144
21.89K -15 3000 25 6247 65 176.4 105 62.5 145
20.70K -14 2872 26 603.3 66 171.4 106 61.1 146
19.58K -13 2750 27 582.6 67 166.7 107 59.6 147
18.52K -12 2633 28 562.8 68 162.0 108 583 148
17.53K -11 2523 29 543.7 69 157.6 109 56.8 149

55.6 150

Table B-1 STANDARD TEMPERATURE Thermistor Resistance versus

Temperature
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APPENDIX C — HIGH TEMPERATURE THERMISTOR TEMPERATURE DERIVATION

Thermistor Type: Thermometrics BR5656KA822J

Basic Equation, C1 T= - —273.2
A+B(LnR)+C(LnR )’
Where: T = Temperature in °C.
LnR = Natural Log of Thermistor Resistance
A =1.02569 x 10-3
B =2.478265 x 104
C = 1.289498 x 107
Note: Coefficients calculated over -30° to +260° C. span.
Table B2
Temp R LnR LnR?} |Calculated| Diff |FSError| Temp R LaR LoR? |[Calculated| Diff |FS Error
(ohms) Temp (ohms) Temp
30 | 113898 | 11,643 | 1578342 | -30.17 0.17 0.06 120 | 40762 | 6010 | 217.118 | 12000 | 0.00 0.00
225 86182 | 11364 |1467.637 | 2514 | 0.14 0.05 125 360.8 5888 | 204162 | 12500 [ 0.00 0.00
20 | 65805 | 11.094 | 1365581 | -20.12 0.12 0.04 130 | 32021 | 5769 | 191.998 | 13000 | 0.00 0.00
.15 | 506842 | 10.833 | 1271425 [ -15.10 | o0.10 0.03 135 | 28495 | 5652 | 180.584 | 13500 | 0.00 0.00
-10 39360 | 10.581 | 1184.457 | -10.08 0.08 0.03 140 2542 5538 | 169.859 | 14001 | -0.01 0.00
-5 | 30807.4 | 10336 | 1104068 | -5.07 0.07 0.02 145 2273 5426 | 159773 | 14502 | -0.02 | -0.01
0 242884 | 10098 |1029.614 | -0.05 0.05 0.02 150 | 20377 | 5317 | 150314 | 15003 | -003 | -0.01
5 192946 | 9868 | 960.798 | 496 0.04 0.01 155 | 183.11 5210 | 141428 | 15504 | -004 [ -0.01
10 | 154242 | 9644 | 896871 9.98 0.02 0.01 160 164.9 5105 | 133.068 | 16006 | -006 | -0.02
15 12423 9.427 | 837.843 | 14.98 0.02 0.01 165 | 14883 | 5003 | 125210 | 16508 | -0.08 | -0.03
20 | 100614 | 9216 | 782.875 | 19.99 0.01 0.00 170 | 13464 | 4903 | 117.837 | 17009 | -0.09 | -0.03
25 8200 9012 | 731.893 | 25.00 0.00 0.00 175 122.1 4805 | 110927 | 17508 | -0.08 | -0.03
30 | 672154 | 8813 | 684514 | 3001 -0.01 0.00 180 | 11095 | 4709 | 104426 | 18007 | -0.07 | -0.02
35 | 554074 | 8620 | 640478 | 3501 -0.01 0.00 185 10094 | 4615 | 98261 | 18510 [ -0.10 | -0.04
40 4592 8432 | 599519 | 4002 | -002 | -0.01 190 | 9208 | 4523 | 92512 | 19009 [ -0.09 | -0.03
45 38253 | 8249 | s61392 | 4502 | -002 | -0.01 195 | 84214 | 4433 | 87136 | 19505 | -0.05 [ -0.02
50 | 320292 | 8072 | 525913 | s0.01 001 | -0.01 200 | 77088 | 4345 | 82020 | 20005 | -0.05 | -0.02
55 26937 | 7.899 | 492790 | 5502 | -0.02 | -0.01 205 | 70717 | 4259 | 77237 | 20502 | -0.02 | -0.01
60 | 227632 | 7730 | 461946 | 6002 | -0.02 [ -0.01 210 | 64985 | 4174 | 72729 | 21000 | 0.00 0.00
65 1931.92 7.566 433.157 65.02 -0.02 -0.01 215 59.819 4.091 68.484 21497 0.03 0.01
70 | 164656 | 7406 | 406283 | 7002 | -002 | -001 | 220 | 55161 | 4010 | 64494 | 21993 | 007 0.02
75 | 140958 | 7251 | 381243 | 7501 -0.01 0.00 225 | 50955 | 3931 | 60742 | 22488 | 0.12 0.04
80 | 121114 | 7.099 | 357.808 | 80.00 0.00 0.00 230 | 47142 | 3853 | 57207 | 22982 | 0.18 0.06
85 | 104468 | 6951 | 335915 | 85.00 0.00 0.00 235 | 43673 | 3777 | 53870 | 23477 | 023 0.08
90 90364 | 6806 | 315325 | 90.02 2002 | -001 | 240 | 40533 | 3702 | 50740 | 23969 | 0231 0.11
95 78515 | 6666 | 296.191 | 95.01 -0.01 0.00 245 | 37671 | 3629 | 47.788 | 24462 | 038 0.13
100 | 68437 | 6528 | 278253 | 10000 | 0.00 0.00 250 | 35055 | 3557 | 45001 | 24954 | 046 0.16
105 | 59844 | 6394 | 261447 | 10500 | 0.00 0.00 255 | 32677 | 3487 | 42387 | 25444 | 056 0.19
110 | 52496 | 6263 | 245705 | 11000 | 0.00 0.00 260 | 3049 | 3418 | 39917 | 25934 | 066 023

115

461.91 6.135 230.952 115.00 0.00 0.00

Table C-1 High Temperature. Temperature v Thermistor Resistance
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APPENDIX D - NOTES REGARDING THE MODEL 4500C

Installation

The construction of this very slender vibrating wire transducer, requires a miniaturization
of the internal parts and consequently they are somewhat delicate. Despite every
precaution it is possible for the zero to shift during shipment due to rough handling.
However, tests have shown that the zero may shift but the calibration factors do not
change. Therefore it is doubly important that the initial no load zero reading be taken
prior to installation. And it is also important to handle the transducer gently during
the installation procedure.

If the pressures to be measured are less than 5 psi the filter stone in the filter housing
must be saturated. However, the filter stone and housing are not removable in the
4500C. Any attempt to remove the filter stone or the housing will destroy the
transducer!

To saturate the filter a hand To Pump vacuum
pump and short length of tubing ¢ (="
surgical tubing) is required. Attach A _Tubing the tube
to the transducer as shown in the ' e figure.
Fill the tubing with approximately 2" = (5 cm)
of water. Hold the transducer so “—{l— water that the
water rests on the filter. Attach the - other
end of the tube to the hand vacuum || Fitter Housing pump.
While holding the transducer so i that the
water rests on the filter (and doesn't
enter the pump!), squeeze the 1+ hand
pump to initiate vacuum in the __=Transducer tubing.
This will draw the air out of the filter 0 and the
space behind it. The water will replace
it. A vacuum of 20-25" Hg. (50-65 cm Hg.)
is sufficient for proper evacuation.

A hand pump that has been used | | -

successfully is the mityvacII® by el Neward
Enterprises, Inc. of Cucamonga, . CA,
USA. Hand pumps and tubing are ‘\_

available from the factory. v

Data Reduction

Data reduction follows the same
procedures as outlined in Section 4 of this manual.. Use Table 4-1 to convert psi to
other engineering units.
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APPENDIX E - NON LINEARITY AND THE USE OF A SECOND ORDER
POLYNOMIAL TO IMPROVE THE ACCURACY OF THE CALCULATED PRESSURE

Most vibrating wire pressure transducers are sufficiently linear ( + 0.2 % FS) that use of
the linear calibration factor satisfies normal requirements. However, it should be noted
that the accuracy of the calibration data, which is dictated by the accuracy of the
calibration apparatus, is always + 0.1 % FS.

This level of accuracy can be recaptured, even where the transducer is non-linear, by
the use of a second order polynomial expression which gives a better fit to the data then
does a straight line. The polynomial expression has the form:

pressure =AR? + BR+C
where R is the reading (digits channel B) and A,B,C, are coefficients. The figure 4 on
page 16 shows a typical calibration sheet of a transducer which has a fairly normal non-
linearity. The figure under the “Linearity (%FS)” column is

Calculated pressure- True pressure x100% = G(R1—Ro) -P_x100%
Full-scale Pressure F.S

Note The linearity is calculated using the regression zero for Roshown on the
sheet.

For example when P= 420 kPa, G (R1— Ro) = - 0.1795( 6749-9082), gives a calculated
pressure of 418.8 kPa. The error is 1.2 kPa equal to 122mm of water.

Whereas the polynomial expression gives a calculated pressure of A (6749) 2 + B (6749)
+ 1595.7 = 420.02 kPa and the actual error is only 0.02 kPa or 2mm of water.

Note. If the polynomial equation is used it is important that the value of C, in the
polynomial equation, be taken in the field, following the procedures described in
section 2.1.1. The field value of C is calculated by inserting the initial field zero
reading into the polynomial equation with the pressure, P, set to zero.

If the field zero reading is not available calculate C using the zero pressure
reading on the calibration sheet. (not the regression zero) In the above example the
value of C would be derived from the equation 0 = A(9074) 2+ B(9074) from which C =
1595.7

It should be noted that where changes of water levels are being monitored it makes little
difference whether the linear coefficient or the polynomial expression is used.
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APPENDIX F - QUICK INSTRUCTIONS FOR INSTALLING A VIBRATING WIRE
PIEZOMETER.

e Take a zero reading at zero, (atmospheric), pressure. Make sure that the
temperature has not changed for 15 minutes previously. (Or until the piezo
reading has stabilized). Check that this zero reading is compatible with the zero
on the calibration sheet

e Record the barometric pressure and the temperature at the time the zero
reading is taken.

e Carefully measure the length of the cable and make a mark on the cable which
will lie opposite the top of the borehole, well, or standpipe when the piezometer
has reached the desired depth. (The piezo diaphragm lies % inch above the tip of
the piezo).

o Saturate the piezometer filter. (Section 2.6)

¢ Follow the instruction of Section 2.2 for installation in standpipes or wells or
Section 2.3 for boreholes.
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APPENDIX G - Model 4500AR piezometer

The Model 4500 AR piezometer is designed to be used with readouts systems that can
read frequency but do not have the capability to “pluck’ the VW gage. This sensor has
built-in electronics that cause the gage wire to vibrate in a continuous mode at its
resonant frequency. The output from the sensor is a 5 volt DC square wave at this
frequency.

A DC input voltage in the range of 6- 24 volts is required to operate the gage. The
current consumption is approximately 21 mA at 12VDC. The gage output is independent
of the input voltage. Multiple sensors powered simultaneously can be read at quite fast
rates, up to 5 sensors per second and dynamic measurements on a single sensor can
be made up to about 20Hz.

The gage is installed in the field in the same way that the Model 4500 standard
piezometer is installed. (See Section 2)

Piezometer Wiring: The 3-pair cable is wired in pairs with each pair comprising one
colored and one black lead.

Red +6-24 VDC Power
Red’s black Ground

White Output

White’s black Output Ground
Green Thermistor +
Green’s black Thermistor —
Bare Shield

Upon power up the gage will immediately start to “ring” at the resonant frequency and
will continue to do so until the power is removed. Continuous operation will have no
effect on the gage life.

Note

The sensor comprises two transducers, the VW pressure sensor and a thermistor for
measuring temperature. The signals from the VW transducer are high level frequency
and will interfere with the thermistor output if left powered during the period that the
thermistor is being read. If the temperature reading is important the power to the
pressure sensor should be switched off while the reading is taken.
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Warranty Statement

Geokon, Inc. warrants its products to be free of defects in materials and
workmanship, under normal use and service for a period of 13 months from date
of purchase. If the unit should malfunction, it must be returned to the factory for
evaluation, freight prepaid. Upon examination by Geokon, if the unit is found to
be defective, it will be repaired or replaced at no charge. However, the
WARRANTY is VOID if the unit shows evidence of having been tampered with
or shows evidence of being damaged as a result of excessive corrosion or current,
heat, moisture or vibration, improper specification, misapplication, misuse or
other operating conditions outside of Geokon’s control. Components which wear
or which are damaged by misuse are not warranted. This includes fuses and
batteries.

Geokon manufactures scientific instruments whose misuse is potentially
dangerous. The instruments are intended to be installed and used only by qualified
personnel. There are no warranties except as stated herein. There are no other
warranties, expressed or implied, including but not limited to the implied
warranties of merchantability and of fitness for a particular purpose. Geokon, Inc.
is not responsible for any damages or losses caused to other equipment, whether
direct, indirect, incidental, special or consequential which the purchaser may
experience as a result of the installation or use of the product. The buyer’s sole
remedy for any breach of this agreement by Geokon, Inc. or any breach of any
warranty by Geokon, Inc. shall not exceed the purchase price paid by the
purchaser to Geokon, Inc. for the unit or units, or equipment directly affected by
such breach. Under no circumstances will Geokon reimburse the claimant for loss
incurred in removing and/or reinstalling equipment.

Every precaution for accuracy has been taken in the preparation of manuals and/or
software, however, Geokon, Inc. neither assumes responsibility for any omissions
or errors that may appear nor assumes liability for any damages or losses that
result from the use of the products in accordance with the information contained
in the manual or software.
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1. Installing LogView

This manual is intended to facilitate the installation, launching and configuration of LogView. It
is not intended to be a substitute for the on-line manual or for the datalogger user’s manuals.

Please consult the LogView Online Help and the individual datalogger’s manuals for more
detailed information regarding the operation of LogView and the LC-n series dataloggers.
1.1 Installing LogView
The LogView installer is only available as a .zip file which can be downloaded from our
website. The latest version will be available there, as well as a “New Features and Fixes”

page where you can view its development.

Please visit the following webpage to download it: http:/www.geokon.com/software.

When prompted, choose to “Save file.” When download is complete, right click on your
new “LogViewSetup.zip” file and select “Extract all.” This will display a message asking
you to “Select a Destination and Extract Files” (Figure 1.) By default, it will create a new
folder in the same location you saved it to. After choosing the destination folder, click the
“Extract” button at the bottom of the window.

TIP: Make sure the box to “Show extracted files when complete,” is checked. This opens
the folder right up so you do not have to look for it.

Files will be extracted to this folder:

C\SomeDestination\LogViewSetup Browse... ]

[#] Show extracted files when complete

Select a Destination and Extract Files 4
r
I

Figure 1 - Extract File Dialog

If you are installing LogView for the first time, you will need the USB drivers used to
communicate with the 8003-2-2. By double clicking on the “start.bat” file, both the drivers
and LogView will be installed. Follow the prompts for each installer.

To install the latest version of LogView only, double click on the file
“setupLV_3_0_0_0000.exe” and follow the prompts, (the numbers may be different
depending on the version number.)



NOTE: The LogView Installer checks to see if there is any other version installed and, if
so, the following dialog box is displayed:

LopView Setup

'2 LogView is already Iinstalled.
Click *OK" to remove the version 2.0.0.0056 or “Cancel” to cancel this upgrade.

| ok ]][ Cancel ]

Figure 2- LogView Already Installed Warning

To install the drivers only, double click on the “CDMv2_ 12 00 WHQLCertified.exe” and
follow the prompts, (the numbers may be different depending on the version number.)

NOTE: The USB drivers are only required for LC-2xN models 8002-N-2, 8002-5 (RS-485
interface) and LC-3x2 model 8003-2-2. Communication with an 8002-N-1 and 8003-2-1
requires either an internal COM port or a USB-to-Serial converter (which may require its
own drivers). A PC re-boot may be required before the new drivers will take effect.



2. Starting LogView for the first time

Launching LogView is easy and can be accomplished two different ways. Double clicking on
the desktop icon:

Or via the Start button:
Programs -> Geokon -> LogView

When you open LogView for the first time, you will be prompted to create a workspace. A
workspace is a place where all other LogView resources are stored and contains one or more
projects along with dataloggers, sensors and data files. LogView allows multiple workspaces to
be defined so that projects may be logically grouped together, i.e., a company may have multiple
work-sites and for each work-site there may be multiple projects under way.

Workspaces can also be used to allow different users to keep their projects and data separate
from others when sharing a PC.

The first dialog prompt is for the workspace name. The name can be any combination of letters
and numbers and, ideally, will be descriptive in nature (see Figure 3).

B2 Geokon Explorer - Workspace l'auncher

Select Workspace Name
Select the workspace to switch to From the list of names below (or enter a new name):

Workspace names: |PRODUCTION)|

[ Ok ][ Cancel ]

Figure 3 - Workspace Name

Once the workspace name has been selected, the next prompt will be to choose or create a folder
where all the workspace elements will be stored. As can be seen in Figure 4 below, the default
workspace location is in a folder name the same as the workspace name under a special shared
folder reserved for workspaces. In Windows XP this folder is located at:



C:\Documents and Settings\All Users\Shared Documents\Geokon\LogView\Workspaces
For Vista and Windows 7 the default folder is located at:
C:\Users\Public\Public Documents\Geokon\LogView\Workspaces

LogView appends the name of the new workspace to this shared folder and uses it as the default
location for the new workspace. The user is free to select a different location, either by entering
it directly, or the Browse button may be used to navigate to a different folder location or to create
a new folder. This workspace location will be stored in the LogView configuration file for
subsequent application access. After workspaces are created, all future user access to a
workspace is always by name.

P2 Geokon Explorer - Workspace llauncher

Select Workspace Folder
Enter a workspace folder or use the Browse button to navigate to or create a new folder.

New workspace Folder: |ts1Geokon\LogViaw\Workspaces\PRODUCTION |

[ ok u[ Cancel ]

Figure 4 - Workspace Folder

That's all that is required to create an initial workspace. Figure 5 below illustrates LogView’s
main window and shows the new workspace, PRODUCTION, in the Project Explorer:



R ot o A o 0 MO el UL M 1) L2 TN T
F onlic _ _

Fle Logger Wl-ndnw Help

Fm 8 ® [0 i P & By B

Open Start Read Callect Start View View View View Saith Upload  Zero Sat
Cannect Monitoring  Now Data Logging Arrays Detalls Graphs  Terminal Settings  Reading Time:

- Selection path: PRODUCTION
Project explorer :
|

-Warkspace information -

ID:  wkspc_20110114_151635
Name: PRODUCTION
| Dsscription:  New workspace
| Date created:  Jan 14 2011
| Workspace folder:  C:\Documents and SettingsiAll Users\Documentsh...

Figure 5 - Main Window

LogView “Project” objects can be added to a workspace by right-clicking on the workspace and
using the menu tools (see Figure 6).

R Geokon LogView

File_ Logger *v‘uf_inclcu(‘.I _ljelp

B m o © OB

Open Stark Read Collect Start View View

Cannect Monitoring Now Data Logging Arrays Details
~ Selection path: PRODUCTION
Project explorer :

) Longer

i [ermnove

;}{(f . QENSOE

@Settings... | r‘J'_:“t"""U”‘:- !

Ao Zero veading,, ‘ - Workspace information

—

=y Move up

%L P o W

WWarkd

Figure 6 - Context Menu




When adding new projects, a dialog box is displayed, giving the user an opportunity to name and

add a description for the new project (see Figure 7):

* Project Setlings

Project ID:
Project name:

Description:

Date created:

General project information

|proj_20110217_141617 '
|PlainOleLoggers

:A project containing serial and USB
|Ioggers

Sep 14 2011

[ Save ][ Cancel

Figure 7 - Project Settings

Figure 8 helow shows an example of the Project Explorer after a project has been added:

o LT M g L e AL 1 A SRR IR ARy A= IR g RN, v
[ Fle Logoer Window belp : — NN DRSS ) '

<= = = (— - .
S @ 3 4 © 0O o W & . ]:lfn &
Open Start Read Collect Start View View View View ~ Upload  Zero Set
Connect Monforing  Now Data Logging Arrays Detals  Graphs  Teminal Settings Settings  Reading Time

Selection path: Workspace
Project explorer

= |  PRODUCTION
: a PlainOleLoggers

1
M

rWorkspace information

D

Name:
Description:

Date created:
Workspace folder:

wkspe_20110114_151635

PRODUCTION

New workspace

Jan 14 2011

C:\Documents and Settings\All Usersi\Documentst...

Figure 8 - Project Explorer with Project Added




In a similar fashion to adding Projects to Workspaces, Dataloggers can be added to Projects by
right-clicking on the Project icon in the Project Explorer and clicking on “New”, then “Logger”
from the resulting context menu. This causes the Datalogger Settings window to be displayed
(see figure 9). See section 2.3.5 (8002-4-3 and 8002-16-3) or 3.3.5 (8002-1-3) in the Geokon
Datalogger Instruction Manual as well as the on-line help topic “Working with Dataloggers” for
more details on adding dataloggers to projects.

'J Datalogger Settings

General | Intervals || Cannaction Options | Data Collection Options | Memory Options|

Datalogger ID: |LC09141 11948

I
Datalogger name: |Logl ‘

Model: ¥

Description: |

Date created:

[ Save Il Cancel

Figure 9 - Datalogger Settings

Figure 9 illustrates the General Setting tab and allows entry of various settings such as, name,
model and description. All of the settings for a datalogger are broken up into sections accessed
by clicking on the appropriate tab. See the on-line help topic “Configuration, Datalogger
Settings™ for more details on configuring a new datalogger. After the settings from all the tabs
have been entered, click on “Save” to create the new logger.

As of LogView version 3.0.1.X, when the settings are saved for a new datalogger, the Sensor
Setting dialog is automatically displayed allowing the settings for the available sensors to be
configured. If your LogView version is greater than or equal to V3.0.1.X then you may skip the
following paragraphs and proceed directly to Section 2.1 of this manual. If the Sensor Settings
dialog is cancelled before saving, the following paragraphs pertain (See Figure 10).



X Geokon LopView

File Logger Window Help

S B m 2 © OB

Open Start Read Collect Start View View View
Connect Monitoring Now Data Logaing Arrays Details Graphs
Selection path: PRODUCTION -- PlainOleLoggers
Praject explorer :

F'l PRODUCTION
ERY Jelain0leLoggers:
il o LC-2: Logl

Project information————-

Figure 10 - Workspace, Project and Datalogger

A Sensor is the final element that needs to be added to define the complete configuration of a
data logging system. Just as Dataloggers were added to Projects, Sensors can be added to
Dataloggers by right-clicking on the Datalogger icon in the Project Explorer and clicking on
“New”, then “Sensor” from the resulting context menu (see Figure 11). This causes the Sensor
Settings window to be displayed (see Figure 12).



= Geokon LogView

File Logger Window Help

"='—'_'| po—

5. 3l e

= t'_(‘f J £; w—
Open Start Read
Connect Monitoring ~ Mow

Selection path: PRODUCTION -- PlainOleLoggers -- LC-2:Log1

r | L :
oy [
4 ,.E 3 1’ J [ 4,;4‘
Collect Start View
Data Logging Arrays

Project explorer
| | PRODUCTION '
=+ i PlainOleLoggers

B ELC-2: Laol
o5 Connect
| & View data file
Expart
Import

x Remove
l{é Settings...

Jﬁ-_u Zero reading. .

=
= Move up
% Mave down

1 r

¥ \ral Datalogger information -
>
LM 100914134458

| caigi -2

14 2011

QIR

i:;ry format
|

Total readings: 8000

ax Il

Figure 11 - Adding a Sensor

2.1 Adding Sensor(s) to a Datalogger

The Sensor Settings window (see Figure 12) allows one or multiple sensor’s parameters to
be modified. The number of channel selection “buttons” on the left hand side of the
window depends on the type of datalogger that the sensor(s) are being added to. See section
3.8 (8002-4-X and 8002-16-X) or 4.6 (8002-1-X) in the Geokon Datalogger Instruction
Manual as well as the on-line help topic “Working with Sensors” for more details on

adding sensors to dataloggers.
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Channel: 1 Channel enabled
[ m [ General sensor information i 1 Conversion method
| Sensor ID: | 1 | [ ] (o Linear (s Polynomial

' Sensor name: I:C_I_'!anns_ll_W . I | rlinear Coefficients -

i inti ' A ' — =

| Description: | ~| | | Sensor output calculation: |G(R1 -RO) v @
i e = - - | el AR =
Type:  |Vibrating wire v| | Zero reading: |[EE I |
Model: | TN | | i LB |

i - = | Offset: [0.0 |
Date created: Aug 1 2012 | =

: | rPolynomial Coefficients

Coefficient A: [n.0: )
| Coefficient B: |
| o Coefficient C: [11.1 |
|
|

i~ Temperature corrections

] Apply temperature correction | | e=istipeee|

B T .
Initial temp (degrees C): 0.0 | | ['Units conversion

| ol | Measurement: iDEFP.ULT v
| . Thermal factor: 1.0 @ | Iput unis: [none '.v]|

[] Convert temperature to Fahrenhelt i Cutput units: :_hone ~ ]
| | Factor: !J i i

LSave ” Cancel I

Figure 12 - Sensor Settings

Note the blue round “button” next to the Output calculation drop-down box in the Linear
Coefficients section of the Sensor Settings. Clicking the button will display the following
dialog box (see Figure 13):

n Output method calculation

NOTE: Log¥iew needs to know this information ko adjust For possible sign mismatches between the logger and the sensor.,
Please consult your calibration sheet to determine if the output, in engineering units, is calculated as G{Rg - Ry)or G(R, - Ro).

Please refer to the online help section, "Measurements->Linear Caefficients”, for more infarmation.

oK H[ ' 2) ShowHelp J

Figure 13 - Output Calculation Method Help Dialog
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This dialog box is shown to inform the user that the output calculation method must be
selected based on information contained in the calibration sheet. For all sensors calibrated
after 11-02-2011, the change (from the zero value) in digits, multiplied by the gage factor
to get engineering units, is calculated as the Current Reading (R1) minus the Initial
Reading (R0).

For some sensors, prior to the above date, the calculation was performed as R0 - R1.

Based on the entered calculation method, LogView can adust the sign of the gage factor
accordingly, allowing the user to directly enter the gage factor from the calibration sheet.

In the Temperature corrections section of Sensor Settings, if “Apply temperature
corrections” is checked, the blue round “?” button is enabled and if clicked displays the
following (see Figure 14):

n Thermal factorentry

NOTE: The "Thermal Factor" should be entered exactly as it appears on the Calibration Repotrt.
Logview will automatically convert the factor to the proper units at the time of its use.

[T |2 showtelp |

Figure 14 - Thermal Factor Help Dialog

In previous versions of LogView, the Thermal factor needed to be converted to Fahrenheit
units if the “Convert temperature to Fahrenheit” checkbox was checked. After LogView
2.1.1.0029, this is no longer necessary.

If “Apply temperature corrections” is checked AND a “Units conversion factor” greater
than 1.0 is displayed then the following warning will be displayed in the Temperature
corrections section (see Figure 15):

. COEITICENT AT T i
~Temperature corrections P !
| Coefficient B: [ |

Apply temperature carrectiort Coefficient C: |1 ,

Initial temp {degrees C): 0.0 | Units conversion —

Thermal factor: |1.0 | @ - ALC L ts ]bRESSUR_E il

Input units: 'psi M

[] Convert temperature to Fahrenheit == _
Output units: | feet H2O Vi

As of LogViews Yersion 2.1.1.0029, the Units conversion ;
factar is automatically applied to the Thermal factor! Factor: |-

%

[ Save H Cancel

Figure 15 - Units Conversion Application Warning
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In previous versions of LogView, the Thermal factor was not automatically multiplied by
the “Units conversion factor” (see the Units conversion section). After LogView
2.1.1.0029, this will happen automatically.

Figure 16 illustrates the "PRODUCTION" workspace with the project "PlainOleLoggers".
In the Project Explorer, you can see that the "PlainOleLoggers" project is expanded and it
contains a datalogger named "Logl" (LogView prefixes datalogger names with the
datalogger type). Also notice that "Log1" has a sensor "Channel1" defined for it (LogView
prefixes sensor names with the channel number CHn).

- Geokon LogView

File Logger Window Help

> B om  ® O g

Open Start Read Collect Start Yiew View
Connect Monitoring Now Data Logaging Arrays Details

Selection path: PRODUCTION -- PlainOleLoggers -- LC-2:Log1 -- CH1: Chai

4
K

Project explorer
=" 1 PRODUCTION
= a PlainOleLoggers
F =3 Lc-2: Logt
" CH1: Channell

General sensor information

Sensor Id:  GD914144855
Sensor Name: Channell
Description: A Sensor is born

‘ Model:  45xx
(! Type: VIBRATING_WIRE
l [ Date created: Sep 14 2011

Figure 16 - Workspace, Project, Datalogger and Sensor

Each Project element, such as Dataloggers and Sensors, have "settings" associated with
them. Once again, by right-clicking the element in the Project Explorer you can edit the
Datalogger-and Sensor settings - modifying parameters such as COM port settings, Gage
Factors, etc.

LogView has a built-in help system which is available at all times by pressing the “Help”
Toolbar button, the “F1” key or by accessing the “Help topics” menu item from the Main
Menu.
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3. Connecting to a Datalogger

The following sections describe the basic procedure to connect a datalogger to the user’s PC and
to establish communications with the datalogger via LogView. LC-2s with a USB connection
will not maintain a PC “COM?” port when the logger is disconnected. For this reason, always,
connect the datalogger to the PC before launching LogView. If LogView is already open
when the datalogger is connected (to the PC), close LogView and re-launch it after connecting
the datalogger.

3.1 LC-2 RS-232 Connection (8002-1-1, 8002-1A-1, 8002-4-1, 8002-16-1):

Connect the supplied LC-2 RS-232 Communications cable (COM-108) to the COM port of
the LC-2 datalogger. The protective cap on the datalogger COM connector is removed by
pushing in and turning. Plug the DB-9 end of the RS-232 Communications cable into the
host computer’s RS-232 port (either internal or external via a USB to Serial converter).

3.2 LC-2 USB Connection (8002-1-2, 8002-1A-2, 8002-4-2, 8002-16-2):

Connect the supplied LC-2 USB Communications cable (COM-109) to the USB port of the
LC-2 datalogger. The protective cap on the datalogger USB connector is removed by
pushing in and turning. Plug the USB-A end of the USB cable into an available USB-2.0
port on the host computer.

NOTE: On some PCs, an 8002-X-2 may require the installation of a driver to properly
communicate with the PC. If the PC does not recognize the datalogger’s internal USB to
serial converter then the driver may need to be installed by executing the program,
CDMv2_xxxx, from the LogView Install folder.

3.3 Determining COM Port Numbers:

When connecting an 8002-1-1 or 8002-1A-1 datalogger to a PC with an internal serial
port(s), the COM Port number that LogView requires is usually COM1 or COM2 but,
occasionally may be COM3 if the PC has more than one internal serial port. Figure 17
below illustrates that the PC has 2 serial ports, one internal (COM1) and the other via a
USB to serial converter (COM13).
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S Device Manaper | I |E”§|

File Action V¥iew Help

HE 2H A X8

# [8 PCMCIA adapters Py
| = > Ports (COM &LPT)
| 'y Bluetooth Communications Port (COMS)
(,y Bluetooth Cammurications Port (COME)
7 | ﬂrnrnurm"ahun Fort u_orm
y ECP Printer Port (LPT1)
Y Prolific LISB-to-Serial Bridge (COM13)
(+ 48R Processors
G @ SCSI and RAID controllers vl

Figure 17 - RS-232 Serial COM Ports

When connecting an 8002-1-2 or 8002-1A-2 datalogger to a PC, the COM Port number that
LogView requires can be any number and depends on how many other devices are attached
to the PC such as, internal serial ports and Bluetooth devices.

The figure below (see Figure 18) illustrates that the PC has 3 serial ports, one internal,
COMI1 and the other two via USB to serial converters, COM13 and COM3.

£ Device Manager

File Action View Help

v NS RE A =Ra

[+ E PCMCIA adapters A
= Y Parts (COM & LPT)

Fy Bluetooth Communications Port {COMS)

;; Bluetooth Communications Port {COME)

'y Communications Port (COM1)

,.y ECP Printer Part {LPT1)

ry Prolific USB-to-Serial Bridge (COM13)
1J5E Setial Fork (COM3)
4+ & Processors

<

Figure 18 - USB COM Ports

HINT: With the Device Manager (above) open, an easy way to determine which COM port
an 8002-1-2 datalogger is attached to is to disconnect the cable and see which COM device
disappears from the Device Manager Ports list.
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3.4 Establishing a Connection:

After determining the appropriate COM Port for a datalogger, a LogView connection can
be established by following the steps below:

1. For USB dataloggers (8002-X-2), always make sure the USB end of the COM-109
cable is plugged into the PC and that the other end is attached to the datalogger.

2. Launch LogView.

3. Select a previously created Datalogger object from the Project Explorer and click on the
“Settings” button from the LogView Toolbar. Alternately, a “new” Datalogger can be
created by right-clicking a “Project” in the Project Explorer and selecting “New” then
“Logger” from the resulting context menu. The Datalogger Settings dialog should be
displayed (see Figure 19).

%l Datalopeer Settings

General | Intervals | Connection Optians | Data Collection Options | Memory Options |

Datalogger ID: |LC1103104409 |
Datalogger name: ‘DL 1- - |
Model: ‘ LC-2 - v|

My First logger . l

Description:

Date created:

[_Save H Cancel J

Figure 19 - Datalogger Settings

4. Click on the “Connection Options” tab to display the settings required to establish a
datalogger connection (see Figure 20).
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R Datalogger Settings
| General | Intervals | Connection Options | Data Collection Options || Mermory Opuonsl

-Connection settings

Test Connection

¥,

COM Port: Baud Rate: |
@Drect [coMs  v(|sso0 v |
COM Port: Baud Rate: Phone number:
O Modem . A0 !
1P address: Port:
(O Metwork [,,, n=e __] b

Net Address: Network group:
Szt ard, i |

l Save ”_Cancel ]

Figure 20 - Connection Options

5. Make sure the “Direct” radio button is enabled and select a COM port corresponding to

the datalogger connection as determined in section 3.3. For single channel LC-2
dataloggers with firmware versions less than V5.0.X, the proper “Baud Rate” setting
will be 9600. When done, click the “Save” button. (See the datalogger’s user manual
for more information regarding baud rate options.)

Click on the “Open Connect” button from the toolbar to create a connection from
LogView to the selected datalogger. After several seconds, LogView should respond
with a “Connected” status in the lower left hand corner of the screen.

NOTE: It’s very likely, when connecting for the first time to a new datalogger, that the
following dialog box will be displayed (see Figure 21). This is normal and simply
indicates that the Datalogger ID field that LogView assigns does not match the value in
the physical datalogger. In most cases simply click on “Continue” to finish connecting
to the datalogger.

Connection

AN

Data Logger ID does not match selected logger configuration.
Find matching datalogger configuration in current workspace,
close this connection, or continue with the missmatched
configuration,

[ Findmatch | [Close Connection] | Continue

Figure 21 - Connection Warning Message



7. Upload the recently modified settings to the selected datalogger by clicking on the
“Upload Settings” button from the toolbar.

8. Close the connection by clicking on the “Close Connect” button from the toolbar.

17
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4. Collecting and viewing data

Before any data is collected, ensure your “Data Collection Options™ have been configured for
your project (Figure 22.). These can be found by selecting your datalogger and either right
clicking, then selecting “Settings,” or clicking the “Settings” button in the Toolbar. Choose the
“Data Collection Options” tab to configure your settings.

"
E Datalegger Settings | 3%

!'General | Intervals [ Connection O_pt:'qns_r Data Collection Options Memory Options

-Last recorded data file:

Logger1_20150105_092231.dat

» Data file op{ions : Data File Date Format
@ Append data to existing file

@ Day of the year
Write data to new file:

&y Month,Day {MM,DD)
Create new file then append data
Data collection options -Data File Time Format- - -
"y Collect all data i@ HourMinute (hhmm)
@) Collect new data since last download | " Hour Minute (hh,mm)

[ Save !! Cancel

Figure 22 - Data Collection Options

Upon successful connection to a datalogger, the “Collect Data” button will be enabled in the
toolbar, otherwise it is greyed out (Figure 23.)

NOTE: Once connected to a datalogger, you cannot select a different datalogger without first
closing the active connection. Also, data cannot be collected from a logger that is not connected.
























Appendix D

Vibrating Wire Pressure Transducer Calibration Reports



















































GEoko 48 Spencer St. Lebanon, NH 03766 USA

Vibratin i re Transducer Calibration Report
Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612714 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length: 60 feet Technician: ’ f( 7 :
=L echnician: LAl X Q 24/
) Jr I)’
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10112 10112 10112 0.285 0.17 -0.013 -0.01
34.0 9403 9403 9403 33.93 -0.04 34.01 0.01
68.0 8691 8691 8691 67.72 -0.15 67.99 0.01
102.0 7975 7975 7975 101.7 -0.16 102.0 0.00
136.0 7255 7255 7255 135.9 -0.06 136.0 -0.01
170.0 6530 6530 6530 170.3 0.18 170.0 0.01
(kPa) Linear Gage Factor (G): -0.04746  (kPa/ digit)
Polynomial Gage factors: A: -1.841E-07 B: -0.04440 C:

Thermal Factor (K): -0.02065 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006883  (psi/ digit)
Polynomial Gage Factors: A: -2.67E-08 B: -0.006439 C:
Thermal Factor (K): -0.002995 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P = G(R, -R( WK(T;-T; )-(S,-S ,)*

Polynomial, P= AR, 2+ BR, + C + K(T,-T, )-(S , -S ¢ )*

*Barometric pressures expressed in kPa or psi, Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10125 Temperature: 21.2 °C Barometer: 988.7

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable 1o the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612715 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
/ ( )
7 /
Cable Length: 60 feet Technician: /- X 4O 24
7 vc/,/tf;' N4
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9939 9940 9940 0.308 0.18 -0.019 -0.01
34.0 9228 9228 9228 33.98 -0.01 34.03 0.02
68.0 8515 8515 8515 67.73 -0.15 67.97 -0.01
102.0 7797 7797 7797 101.7 -0.16 102.0 -0.01
136.0 7074 7074 7074 1359 -0.02 136.0 0.01
170.0 6348 6348 6348 170.3 0.19 170.0 0.00

(kPa) Linear Gage Factor (G): -0.04733  (kPa/ digit)
Polynomial Gage factors: A: -1.834E-07 B: -0.04434 C:
Thermal Factor (K): -0.009594 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006865  (psi/ digit)
Polynomial Gage Factors: A: -2.66E-08 B: -0.006432 C:
Thermal Factor (K): -0.001392 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P =GR, -R ( WK(T;-T, (S-S §)*
Polynomial, P=AR,2+ BR | + C+ K(T,-T )-(S , -S ,)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9952 Temperature: 21.6 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Model Number: 4500AL-170 kPa Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612716 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length: 60 feet Technician: ,{ ( / )
. f{f X | 4 ({; :’/
;.'
/
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9909 9910 9910 0.315 0.19 -0.022 -0.01
34.0 9214 9215 9215 33.97 -0.02 34.01 0.01
68.0 8516 8516 8516 67.79 -0.11 68.02 0.03
102.0 7815 7815 7815 101.7 -0.15 102.0 -0.01
136.0 7110 7110 7110 135.9 -0.06 1359 -0.03
170.0 6398 6398 6398 170.3 0.22 170.0 0.02
(kPa) Linear Gage Factor (G): -0.04842  (kPa/ digit)
Polynomial Gage factors: A: -1.938E-07 B: -0.04526 C:
Thermal Factor (K): -0.02196 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007023  (psi/ digit)
Polynomial Gage Factors: A: -2.81E-08 B: -0.006565 C:
Thermal Factor (K): -0.003185 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P =G(R, -R ) )+K(T,-T; (S-S ()*
Polynomial, P= AR, 2+ BR | + C+K(T,-T; )-(S, -S ;)*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 9925 Temperature: 21.6 °C Barometer: 988.7 mbar

The above instrument was found te be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEOko 48 Spencer St Lebanon, NH 03766 USA

Vibratin ire P Transducer Calibration t

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612717 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
5]
Cable Length 60 feet Technicial jr'/[ /
a J n: i A )
Pty Tode%
Il “
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9832 9833 9833 0.347 0.21 0.020 0.01
34.0 9106 9106 9106 33.93 -0.04 33.98 -0.01
68.0 8375 8376 8376 67.69 -0.17 67.94 -0.02
102.0 7640 7640 7640 101.7 -0.17 101.9 -0.02
136.0 6897 6897 6897 136.0 0.04 136.1 0.07
170.0 6157 6157 6157 170.2 0.16 169.9 -0.03
(kPa) Linear Gage Factor (G): -0.04622  (kPa/ digit)
Polynomial Gage factors: A: -1.785E-07 B: -0.04337 C:
Thermal Factor (K): -0.009374 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.006704  (psi/ digit)
Polynomial Gage Factors: A: -2.589E-08 B: -0.006290 C:
Thermal Factor (K): -0.001360 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P=G(R, -R ;) J+K(T,-T; )-(S,-S )*
Polynomial, P= AR,2+ BR + C + K(T;-T,, )-(S ; -S ()*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 9849 Temperature: 21.6 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in al! operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsoko 48 Spencer St Lebanon, NH 03766 USA

ibrating Wire Press Tran er Calibration

Model Number: 4500AL-170 kPa Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612718 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length: 60 feet Technician: ( / A
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10076 10076 10076 0.241 0.14 -0.019 -0.01
34.0 9378 9378 9378 33.95 -0.03 34.03 0.02
68.0 8678 8679 8679 67.73 -0.15 67.98 0.00
102.0 7975 7975 7975 101.7 -0.16 102.0 -0.01
136.0 7267 7267 7267 135.9 -0.04 136.0 0.00
170.0 6556 6556 6556 170.2 0.16 170.0 0.00
(kPa) Linear Gage Factor (G): -0.04829 (kPa/ digit)
Polynomial Gage factors: A: -1.713E-07 B: -0.04544 C:
Thermal Factor (K): -0.05661 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007005  (psi/ digit)
Polynomial Gage Factors: A: -2.485E-08 B: -0.006591 C:
Thermal Factor (K): -0.008210 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P =G(R, -R ( J+K(T;-T; )-(S , -S ¢ )*
Polynomial, P=AR,2+BR ; + C+ K(T;-T; )-(S -S {)*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading‘:‘. 10086 Temperature: 21.2 °C Barometer: 988.7 mbar *
' < —— e ——— —_—

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GE 0ko 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Tran i ion Repor
Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612719 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length 60 Technici 1 2
able Length: eet echnician: _/~ >
gt ;@%f Kogew
/ y/d
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%ES)
0.0 10056 10057 10057 0.259 0.15 0.008 0.01
34.0 9343 9343 9343 33.91 -0.05 33.98 -0.01
68.0 8626 8626 8626 67.73 -0.15 67.96 -0.01
102.0 7904 7904 7904 101.8 -0.11 102.0 0.02
136.0 7181 7181 7181 135.9 -0.05 136.0 -0.01
170.0 6453 6453 6453 170.2 0.15 170.0 0.00

(kPa) Linear Gage Factor (G): -0.04717 (kPa/ digit)
Polynomial Gage factors: A: -1.555E-07 B: -0.04460 C:
Thermal Factor (K): -0.02882 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006841 (psi/ digit)
Polynomial Gage Factors: A: -2.256E-08 B: -0.006469 C:
Thermal Factor (K): -0.004181 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P = G(R, -R ) )*K(T;-T, )-(S ,-S ()*
Polynomial, P= AR 2+ BR | + C+ K(T,-T, )-(S, -S ;)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10080 Temperatu re: 21.5 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in all operating ranges
"Fhe above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc.




Geoko

48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016

Model Number: 4500AL-170 kPa
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612720 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
, )
> .
Cable Length: 60 feet Technician: (/4 <./ 20
® M‘Jéﬂ-’ Ne e
/ V
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9971 9971 9971 0.342 0.20 0.017 0.01
34.0 9283 9283 9283 33.92 -0.04 33.99 0.00
68.0 8591 8592 8592 67.67 -0.18 67.94 -0.02
102.0 7895 7895 7895 101.7 -0.19 101.9 -0.02
136.0 7191 7191 7191 136.0 0.03 136.1 0.07
170.0 6490 6490 6490 170.2 0.16 169.9 -0.03
(kPa) Linear Gage Factor (G): -0.04881 (kPa/ digit)
Polynomial Gage factors: A: -2.057E-07 B: -0.04542 C:
Thermal Factor (K): -0.05962 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007079  (psi/ digit)
Polynomial Gage Factors: A: -2,984E-08 B: -0.006588 C:
Thermal Factor (K): -0.008648 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P = G(R, -R { HK(T;-T; )~(S,-S ¢ )*
Polynomial, P=AR,2+BR, + C + K(T,-T, )-(S, -S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers,

9985 Temperature: 21.4 °C Barometer: 988.7

Factory Zero Reading:

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without wrilten permission of Geokon Inc




GEOko 48 Spencer St. Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016

This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612721 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
A ,)
Cable Length: 60 feet Technician: }é’b ),C/.‘f/:f, g ;v P {/ ) e
[V
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9828 9829 9829 0.258 0.15 0.006 0.01
34.0 9110 9110 9110 33.92 -0.05 34.00 0.00
68.0 8389 8389 8389 67.70 -0.16 67.94 -0.02
102.0 7662 7662 7662 101.8 -0.13 102.0 0.02
136.0 6933 6933 6933 135.9 -0.04 136.0 0.01
170.0 6201 6201 6201 170.2 0.14 170.0 -0.01

(kPa) Linear Gage Factor (G): -0.04685 (kPa/ digit)
Polynomial Gage factors: A: -1.572E-07 B: -0.04433 C:
Thermal Factor (K): -0.06496 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006795  (psi/ digit)
Polynomial Gage Factors: A: -2.28E-08 B: -0.006430 C:
Thermal Factor (K): -0.009422 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R J+K(T,-T, (S-S ;)*
Polynomial, P= AR, 2+ BR | + C + K(T;-T, )-(S, -S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9840 Temperature: 21.7 °oC Barometer: 988.7 mbar

The above instrument was found 1o be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEok 48 Spencer St Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612722 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
S ]
Cable Length: 60 feet Technician: {;( [ o ’: O 227
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9749 9750 9750 0.213 0.13 -0.032 -0.02
34.0 9037 9037 9037 33.99 0.00 34.06 0.04
68.0 8325 8325 8325 67.74 -0.14 67.97 -0.01
102.0 7608 7608 7608 101.7 -0.15 102.0 -0.01
136.0 6887 6887 6887 1359 -0.04 136.0 0.00
170.0 6163 6163 6163 170.2 0.15 170.0 0.01

(kPa) Linear Gage Factor (G): -0.04740  (kPa/ digit)
Polynomial Gage factors: A: -1.529E-07 B: -0.04497 C:
Thermal Factor (K): -0.02862 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006875  (psi/ digit)
Polynomial Gage Factors: A: -2.218E-08 B: -0.006522 C:
Thermal Factor (K): -0.004150 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R , +*K(T,-T, )-(S;-S ¢)*
Polynomial, P=AR,2+ BR, + C + K(T;-T, )-(S,-S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9762 Temperature: 21.2 °C Barometer: 987.7 mbar

The above instrument was found to be in tolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Geoko

48 Spencer St Lebanon, NH 03766 USA

ing Wire Pressure T cer Calibration Report
Model Number: 4500AL-170 kPa Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612723 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
o
- /i §
Cable Length: 60 feet Technician: //‘\@( ;?:/';f ’ ? P t/} 240
I.'J' i’":lf
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10078 10078 10078 0.246 0.15 -0.025 -0.01
34.0 9392 9393 9393 33.96 -0.02 34.04 0.02
68.0 8706 8706 8706 67.72 -0.15 67.98 0.00
102.0 8015 8015 8015 101.7 -0.16 102.0 -0.01
136.0 7320 7320 7320 135.9 -0.06 136.0 -0.01
170.0 6621 6621 6621 170.3 0.17 170.0 0.01
(kPa) Linear Gage Factor (G): -0.04918 (kPa/ digit)
Polynomial Gage factors: A: -1.855E-07 B: -0.04608 @:
Thermal Factor (K):  0.003730 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007133  (psi/ digit)
Polynomial Gage Factors: A: -2,691E-08 B: -0.006683 C:
Thermal Factor (K): 0.0005410 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P =G(R, -R ( )J*K(T,-T;, )-(S,-S ¢)*
Polynomial, P= AR 2+ BR, + C+ K(T,-T; )-(S , -S ,)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers

Factory Zero Reading: 10095 Temperature: 21.3 °C Barometer: 987.7

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shell not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report
Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612724 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
b ]
Cable Length: 60 feet Technician: ,(U( o 74 .
TNy 1N fE%
‘rn’ll :‘I)l
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10102 10102 10102 0.244 0.14 -0.020 -0.01
34.0 9410 9411 9411 33.98 -0.01 34.02 0.02
68.0 8717 8718 8718 67.78 -0.12 67.99 0.00
102.0 8021 8021 8021 101.8 -0.13 102.0 -0.01
136.0 7321 7321 7321 135.9 -0.04 136.0 -0.01
170.0 6617 6617 6617 170.3 0.17 170.0 0.01
(kPa) Linear Gage Factor (G): -0.04878 (kPa/ digit)
Polynomial Gage factors: A: -1.614E-07 B: -0.04608 C:

Thermal Factor (K): -0.03734 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007075  (psi/ digit)
Polynomial Gage Factors: A: -2.34E-08 B: -0.006684 C:
Thermal Factor (K): -0.005415 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P =G(R, -R ( J*K(T;-T; )-(S, -S ()*

Polynomial, P= AR, 2+ BR , + C+ K(T,-T; )-(S, -S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10118 Temperature: 214 °C Barometer: 987.7 mbar

The above instrument was found lo be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsoko 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Tr er i ion Report
Model Number: 4500AL-170 kPa Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612725 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length: 60 feet Technician: A /? SfJ Xz E/} 24
_r'f ;-::;
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10143 10144 10144 0.262 0.16 -0.031 -0.02
34.0 9435 9435 9435 33.99 0.00 34.04 0.02
68.0 8725 8725 8725 67.79 -0.11 68.01 0.02
102.0 8012 8012 8012 101.7 -0.14 102.0 -0.02
136.0 7294 7295 7295 1359 -0.05 135.9 -0.02
170.0 6572 6572 6572 170.3 0.19 170.0 0.02

(kPa) Linear Gage Factor (G): -0.04761 (kPa/ digit)
Polynomial Gage factors: A: -1.658E-07 B: -0.04484 C:
Thermal Factor (K): -0.02570 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006905 (psi/ digit)
Polynomial Gage Factors: A: -2.405E-08 B:  -0.006503 C:
Thermal Factor (K);: -0.003728 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ( }tK(T;-T, )-(S, -S ()*
Polynomial, P= AR, 2+ BR | + C + K(T,-T; )-(S ; -S {)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10159 Temperature: 22.0 °C Barometer: 987.7  mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St. Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612726 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
)
Cable Length: 60 feet Technician: /V 1 {;_ ) 240
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9866 9866 9866 0.241 0.14 -0.030 -0.02
34.0 9166 9166 9166 33.98 -0.01 34.03 0.02
68.0 8464 8465 8465 67.80 -0.11 68.01 0.02
102.0 7761 7761 7761 101.7 -0.16 101.9 -0.03
136.0 7051 7052 7052 1359 -0.04 136.0 0.00
170.0 6339 6339 6339 170.3 0.17 170.0 0.01

(kPa) Linear Gage Factor (G): -0.04821 (kPa/ digit)
Polynomial Gage factors: A: -1.626E-07 B: -0.04557 C:
Thermal Factor (K): -0.06400 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006992  (psi/ digit)
Polynomial Gage Factors: A: -2.358E-08 B: -0.006609 C:
Thermal Factor (K): -0.009283 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P = G(R, -R  J*K(T,-T;, )-(S,-S ,)*
Polynomial, P=AR,2+BR, + C+ K(T,-T, )-(S, -S o )*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9878 Temperature: 21.6 °C Barometer: 987.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEok 48 Spencer St Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612728 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
-y
Cable Length: 60 feet Technician: j"/ / o e
ety Ko e
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9975 9976 9976 0.258 0.15 0.012 0.01
34.0 9257 9258 9258 33.89 -0.06 33.92 -0.04
68.0 8531 8531 8531 67.93 -0.03 68.10 0.07
102.0 7808 7809 7809 101.8 -0.12 101.9 -0.02
136.0 7080 7080 7080 135.9 -0.04 135.9 -0.02
170.0 6347 6347 6347 170.2 0.16 170.0 0.02
(kPa) Linear Gage Factor (G): -0.04685 (kPa/ digit)
Polynomial Gage factors: A: -1.309E-07 B: -0.04471 C:
Thermal Factor (K): -0.03973 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.006795  (psi/ digit)
Polynomial Gage Factors: A: -1.899E-08 B: -0.006485 C:
Thermal Factor (K): -0.005762 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P=G(R, -R , J*K(T,-T; )-(S , -S ¢ )*
Polynomial, P=AR,2+BR, + C+K(T,-T, )-(S-S ¢ )*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers,
Factory Zero Reading: 9987 Temperature: 21.5 °C Barometer: 987.7 mbar

The above instrument was found to be in tolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

Vibrati ire Pressure Transdue libration Report

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612729 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
£
Cable Length: 60 feet Technician: ( f 20 247
.r,; f ‘r e
¥ !
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9958 9959 9959 0319 0.19 -0.017 -0.01
34.0 9273 9274 9274 33.95 -0.03 34.02 0.02
68.0 8586 8586 8586 67.70 -0.16 67.98 0.00
102.0 7894 7894 7894 101.7 -0.18 102.0 -0.01
136.0 7197 7197 7197 135.9 -0.05 136.0 0.00
170.0 6496 6496 6496 170.3 0.20 170.0 0.00

(kPa) Linear Gage Factor (G): -0.04910 (kPa/ digit)
Polynomial Gage factors: A: -2,148E-07 B: -0.04556 C:
Thermal Factor (K):  -0.04197 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007121  (psi/ digit)
Polynomial Gage Factors: A: -3.115E-08 B: -0.006608 C:
Thermal Factor (K): -0.006087 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ( *K(T;-T, )-(S,-S ()*
Polynomial, P= AR,2+BR; + C+ K(T,-T, }-(S, -S ¢ )*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9973 Temperature: 21.6 °C Barometer: 987.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1,

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Vibratin ire Pressure Transducer Calibration rt

Date of Calibration: April 19, 2016

This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612730 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
\
Cable Length: 60 feet Technician: } ( /,;,; X (/ Q88
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial

(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9794 9795 9795 0.270 0.16 -0.024 -0.01
34.0 9109 9110 9110 33.94 -0.04 34.02 0.02
68.0 8422 8422 8422 67.72 -0.15 68.00 0.01
102.0 7731 7731 7731 101.7 -0.17 102.0 -0.01
136.0 7036 7036 7036 135.8 -0.08 135.9 -0.02
170.0 6335 6335 6335 170.3 0.19 170.0 0.02

(kPa) Linear Gage Factor (G): -0.04915  (kPa/ digit)
Polynomial Gage factors: A: -2.008E-07 B: -0.04591 C:
Thermal Factor (K): -0.008645 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007128  (psi/ digit)
Polynomial Gage Factors: A: -2.912E-08 B: -0.006658 C:
Thermal Factor (K): -0.001254 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R )J+K(T;-T, )-(S,-S ;)*
Polynomial, P=AR,2+BR | + C + K(T;-T )}-(S, -S §)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers,

Factory Zero Reading: 9804 Temperature: 21.8 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison wilh standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko” 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612731 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
Cable Length: 60 feet Technician?: o ’( ;o
. + ot 'v o] P
Petly Nog-e4
Ir‘x ‘._."
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 8743 8744 8744 0.391 0.23 -0.063 -0.04
34.0 8013 8014 8014 33.99 0.00 34.09 0.05
68.0 7282 7283 7283 67.64 -0.20 68.02 0.02
102.0 6546 6546 6546 101.5 -0.26 101.9 -0.03
136.0 5801 5802 5802 135.8 -0.10 135.9 -0.03
170.0 5048 5049 5049 170.5 0.30 170.0 0.03
(kPa) Linear Gage Factor (G): -0.04603 (kPa/ digit)
Polynomial Gage factors: A: -2.538E-07 B: -0.04253 C:
Thermal Factor (K): -0.02649 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.006676 (psi/ digit)
Polynomial Gage Factors: A: -3.681E-08 B: -0.006168 C:
Thermal Factor (K):  -0.003843 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P =G(R, -R #K(T;-T; )-(S, -S ()*
Polynomial, P= AR,?+BR | + C + K(T,-T, )-(S, -S ()*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
mbar

Factory Zero Reading: 8760 Temperature: 22.0 °C Barometer: 988.1

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This repori shall not be reproduced except in full without written permission of Geokon Inc




GEeoko

48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612732 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
o, D
- /
Cable Length: 60 feet Technician: i - ‘
|I} r‘.lt
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9964 9965 9965 0.313 0.19 -0.018 -0.01
34.0 9266 9266 9266 33.97 -0.02 34.02 0.01
68.0 8565 8565 8565 67.74 -0.14 67.99 0.01
102.0 7860 7860 7860 101.7 -0.16 102.0 -0.01
136.0 7150 7150 7150 135.9 -0.04 136.0 0.00
170.0 6436 6436 6436 170.3 0.20 170.0 0.01
(kPa) Linear Gage Factor (G): -0.04818 (kPa/ digit)
Polynomial Gage factors: A: -1.952E-07 B: -0.04498 C:
Thermal Factor (K): -0.04336  (kPa/°C)

Calculate C by setting P=0 and R, =initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):

Polynomial Gage Factors:

-0.006988  (psi/ digit)
A: -2.831E-08 B: -0.006524 C:
Thermal Factor (K): -0.006289 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures:

Linear, P = G(R, -R  }J*K(T;-T, )-(S;-S ()*
Polynomial, P= AR 2+ BR , + C+ K(T,-T, )}-(S, -S ()*

*Barometric pressures expressed in kPa or psi, Barometric compensation is not required with vented transducers.

Factory Zero Reading:

9989 Temperature: 21.9 °C Barometer: 988.1

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc.




GEoko 48 Spencer St Lebanon, NH 03766 USA

ibrating Wire Pressure Transducer Calibratio 0
Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612733 Temperature: 23.80 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.8 mbar
-
Cable Length: 60 feet Technician: fr' '/( A /
) . ) » 3 ‘
TNty I\e 3%
.‘I‘l / K
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10067 10068 10068 0.262 0.16 -0.002 0.00
34.0 9361 9361 9361 33.89 -0.06 33.96 -0.02
68.0 8648 8648 8648 67.83 -0.09 68.06 0.05
102.0 7936 7936 7936 101.7 -0.15 102.0 -0.01
136.0 7219 7219 7219 135.9 -0.07 135.9 -0.03
170.0 6496 6496 6496 170.3 0.17 170.0 0.02

(kPa) Linear Gage Factor (G): -0.04760 (kPa/ digit)
Polynomial Gage factors: A: -1.632E-07 B: -0.04490 C:
Thermal Factor (K): -0.03740  (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006904  (psi/ digit)
Polynomial Gage Factors: A: -2.367E-08 B: -0.006512 C:
Thermal Factor (K): -0.005424 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ) )+K(T,-T, )-(S;-S {)*

Polynomial, P=AR.2+BR, + C + K(T,-T, )-(S,-S ,)*
! 1 1o 10

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10081 Temperature: 22.0 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges.
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1.

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko" 48 Spencer St. Lebanon, NH 03766 USA

Model Number: 4500AL-170 kPa

Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016

Serial Number: 1612734 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
bl : 60 fi hnician: Sz J
Cable Length: ect Technician: ‘;("49 / é? X :; 24
/ 7
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9813 9814 9814 0.270 0.16 0.006 0.00
34.0 9127 9127 9127 33.94 -0.04 34.01 0.00
68.0 8438 8439 8439 67.71 -0.16 67.95 -0.02
102.0 7745 7745 7745 101.7 -0.15 102.0 -0.01
136.0 7047 7048 7048 135.9 -0.02 136.0 0.02
170.0 6348 6349 6349 170.2 0.15 170.0 -0.01
(kPa) Linear Gage Factor (G): -0.04905 (kPa/ digit)
Polynomial Gage factors: A: -1.757E-07 B: -0.04621 C:
Thermal Factor (K):  0.001401 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007114  (psi/ digit)
Polynomial Gage Factors: A: -2.548E-08 B: -0.006702 C:
Thermal Factor (K): 0.0002032 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P =G(R, -R ( J+K(T,-T; )-(S, -S ¢ )*
Polynomial, P= AR ;2 +BR | + C + K(T;-T, (S ; -S ¢ )*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 9838 Temperature: 22,0 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsoko 48 Spencer St Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612735 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
b
Cable Length: 60 feet Technician; .{ /( £ /
i - ¢ D D
Netlly K94+
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9788 9790 9789 0.243 0.14 0.015 0.01
34.0 9094 9095 9095 33.94 -0.04 33.98 -0.02
68.0 8396 8397 8397 67.82 -0.10 67.98 0.00
102.0 7695 7696 7696 101.8 -0.09 102.0 0.01
136.0 6993 6993 6993 135.9 -0.03 136.0 -0.01
170.0 6286 6287 6287 170.2 0.14 170.0 0.00
(kPa) Linear Gage Factor (G): -0.04853  (kPa/ digit)
Polynomial Gage factors: A: -1.339E-07 B: -0.04637 C:
Thermal Factor (K): -0.03321 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007038  (psi/ digit)
Polynomial Gage Factors: A; -1.942E-08 B: -0.006726 C:
Thermal Factor (K): -0.004816 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P=G(R, -R ( )+K(T;-T; )-(S, -S o )*
Polynomial, P= AR, 2+ BR, + C+K(T,-T; )-(S , -S ()*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 9803 Temperature: 22.0 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The ebove named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GE oko 48 Spencer St Lebanon, NH 03766 USA

Vibratin ire sure Transducer Calibration Report

Date of Calibration: April 19, 2016

This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612736 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
-y
Cable Length: 60 feet Technician: L4, +
able Length: ee echnician: /; s /{f, X7 ; } 24
| I ‘,‘:!
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) Ist Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9923 9924 9924 0.271 0.16 0.007 0.00
34.0 9239 9240 9240 33.97 -0.02 34.01 0.00
68.0 8553 8554 8554 67.77 -0.12 67.96 -0.01
102.0 7863 7863 7863 101.8 -0.11 102.0 0.00
136.0 7169 7170 7170 136.0 -0.01 136.0 0.02
170.0 6474 6474 6474 170.2 0.15 170.0 -0.01
(kPa) Linear Gage Factor (G): -0.04927 (kPa/ digit)
Polynomial Gage factors: A: -1.577E-07 B: -0.04668 C:
Thermal Factor (K): -0.04286 (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007146  (psi/ digit)
Polynomial Gage Factors: A: -2,288E-08 B: -0.006771 C:
Thermal Factor (K): -0.006216 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P = G(R, -R { 1K(T;-T;, )-(S, -S ()*
Polynomial, P= AR 2+ BR ; + C+ K(T,-T, )«(S, -S ¢ )*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 9940 Temperature: 22.0 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016

Model Number: 4500AL-170 kPa
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612737 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
-y
Cable Length: 60 feet Technician: J”'/{ L )
. - ok 5y \ "] P
,.\,//tg;:( 1\ (rii 2t/
! ‘
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10001 10002 10002 0.320 0.19 -0.017 -0.01
34.0 9318 9318 9318 33.97 -0.02 34.03 0.01
68.0 8632 8633 8633 67.71 -0.16 67.98 0.00
102.0 7941 7942 7942 101.7 -0.15 102.0 0.01
136.0 7248 7249 7249 135.8 -0.08 135.9 -0.04
170.0 6547 6548 6548 170.3 0.22 170.0 0.02
(kPa) Linear Gage Factor (G):  -0.04923  (kPa/ digit)
Polynomial Gage factors: A: -2.126E-07 B: -0.04571 C:

Thermal Factor (K): -0.05437 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007140  (psi/ digit)
Polynomial Gage Factors: A: -3.084E-08 B: -0.006629 C:
Thermal Factor (K): -0.007885 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R j )*K(T;-T, )-(S,-S ()*
Polynomial, P=AR,2+ BR | + C + K(T;-T, )-(S; -S ()*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers

Factory Zero Reading: 10005 Temperature: 21.5 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pr e Transducer Calibration rt

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612738 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
s
Cable Length: 60 feet Technician: Jr- Lt o A
p . ] B ] &
Ity Noge%
!.'f 1‘-':{
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9812 9813 9813 0.220 0.13 0.007 0.00
34.0 9123 9124 9124 33.94 -0.04 34.00 -0.01
68.0 8432 8432 8432 67.78 -0.12 67.97 0.00
102.0 7737 7737 7737 101.8 -0.11 102.0 0.01
136.0 7040 7040 7040 135.9 -0.04 136.0 0.00
170.0 6339 6340 6340 170.2 0.13 170.0 0.00

(kPa) Linear Gage Factor (G):  -0.04894  (kPa/ digit)
Polynomial Gage factors: A: -1.401E-07 B: -0.04668 C:
Thermal Factor (K): 0.01050 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007098  (psi/ digit)
Polynomial Gage Factors: A: -2.032E-08 B: -0.006770 C:
Thermal Factor (K): 0.001524 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R  )J4K(T;-T, )-(S -S ()*
Polynomial, P=AR,?+BR, + C + K(T;-T )-(S { -S ()*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9826 Temperature: 21.4 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

ibrating Wire Pressure Tran r Calibration Report

Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612739 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
-y
. f O [ /( / -/ )
Cable Length: 60 feet Technician: ffi\’// f f:ﬂ Xz ;: 240
'.'.j
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9889 9890 9890 0.262 0.15 -0.045 -0.03
34.0 9182 9183 9183 34.00 0.00 34.07 0.04
68.0 8475 8476 8476 67.74 -0.14 68.00 0.01
102.0 7764 7764 7764 101.7 -0.17 102.0 -0.01
136.0 7049 7049 7049 135.8 -0.09 135.9 -0.05
170.0 6325 6326 6326 170.3 0.21 170.0 0.03

(kPa) Linear Gage Factor (G): -0.04772  (kPa/ digit)
Polynomial Gage factors: A: -1.885E-07 B: -0.04466 C:
Thermal Factor (K): -0.01909 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006921 (psi/ digit)
Polynomial Gage Factors: A: -2.735E-08 B: -0.006478 C:
Thermal Factor (K): -0.002768 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ( }J+K(T;-T; )-(S,-S ()*
Polynomial, P=AR,2+BR | + C+ K(T,-T, )-(S, -S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9897 Temperature: 21.4 °C Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsok 48 Spencer St Lebanon, NH 03766 USA
Vibrating Wire Pressure Transducer Calibration Report

Date of Calibration: April 19,2016

This calibration has been verified/validated as of 05/06/2016

Model Number: 4500AL-170 kPa

Serial Number: 1612740 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
, 7
> .
Cable Length: 60 feet Technician: i~ ( A g
oty 1o 3L%
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9958 9959 9959 0.261 0.15 0.001 0.00
34.0 9247 9248 9248 33.95 -0.03 34.00 0.00
68.0 8533 8534 8534 67.79 -0.11 67.99 0.01
102.0 7816 7817 7817 101.8 -0.12 102.0 0.00
136.0 7096 7096 7096 135.9 -0.04 136.0 -0.01
170.0 6371 6372 6372 170.2 0.16 170.0 0.01

(kPa) Linear Gage Factor (G):  -0.04739  (kPa/ digit)
Polynomial Gage factors: A: -1.501E-07 B: -0.04494 C:
Thermal Factor (K): -0.02792 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006873  (psi/ digit)
Polynomial Gage Factors: A: -2.177E-08 B: -0.006518 C:
Thermal Factor (K): -0.004049 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R( J+K(T,-T, (S-S ()*
Polynomial, P= AR,2+BR, + C+ K(T;-T, )-(S ; -S ¢ )*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9972 Temperature: 21.8 °C Barometer: 987.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gea

48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Model Number:

Serial Number:

4500AL-170 kPa

1612741

Date of Calibration:

April 19, 2016

This calibration has been verified/validated as of 05/06/2016

Temperature:

23.10 °C

Calibration Instruction: VW Pressure Transducers Barometric Pressure: mbar
. ]
.. /| S
Cable Length: 60 feet Technician: ‘:A/‘ <7 220
/YL ‘-f’f e
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10022 10023 10023 0.315 0.18 0.011 0.01
34.0 9328 9329 9329 33.93 -0.04 33.99 -0.01
68.0 8630 8631 8631 67.75 -0.14 67.98 0.00
102.0 7928 7929 7929 101.8 -0.13 102.0 0.01
136.0 7223 7224 7224 1359 -0.04 136.0 0.00
170.0 6514 6514 6514 170.3 0.18 170.0 0.00
(kPa) Linear Gage Factor (G): -0.04844  (kPa/ digit)
Polynomial Gage factors: A: -1.815E-07 B: -0.04544 C:
Thermal Factor (K): -0.05230 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007026 (psi/ digit)
Polynomial Gage Factors: A: -2.632E-08 B: -0.006591 C:
Thermal Factor (K): -0.007585 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R H#K(T,-T; )-(S,-S ()*
Polynomial, P=AR,2+BR, + C+ K(T;-T )-(S, -S ()*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10038 Temperature: 214 °C

Barometer: 988.1 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Geoko

48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612742 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
7
Cable Length: 60 feet Technician: ‘<( 1 ‘ ‘ﬂ_ (/ ) 24
V”-
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10206 10207 10207 0.273 0.16 0.005 0.00
34.0 9527 9528 9528 33.97 -0.02 34.00 0.00
68.0 8846 8846 8846 67.80 -0.11 67.98 0.00
102.0 8161 8161 8161 101.8 -0.11 102.0 0.00
136.0 7473 7473 7473 1359 -0.01 136.0 0.00
170.0 6782 6782 6782 170.2 0.16 170.0 0.00
(kPa) Linear Gage Factor (G): _ -0.04963 (kPa/ digit)
Polynomial Gage factors: A: -1.584E-07 B: -0.04694 C:
Thermal Factor (K): -0.06103 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G): __-0.007199 _ (psi/ digit)
Polynomial Gage Factors: A: -2.298E-08 B: -0.006808 C:
Thermal Factor (K): -0.008852 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ( J*K(T;-T;, )-(S, =S )*
Polynomial, P = AR, 2+BR, +C+K(T;-T S, -S o )*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10218 Temperature: 21.6 °C Barometer: 988.1

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with slandards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




48 Spencer St Lebanon, NH 03766 USA

Geoko

Vi in ire Pressure Transducer ibratio rt
Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612743 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
5]
Cable Length: 60 feet Technician: ,( ( /
: G ﬁ’/n \& 4E%
:_ J
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10108 10109 10109 0.223 0.13 0.050 0.03
34.0 9428 9428 9428 33.90 -0.06 33.95 -0.03
68.0 8743 8744 8744 67.77 -0.12 67.93 -0.03
102.0 8055 8056 8056 101.8 -0.09 102.0 0.00
136.0 7364 7364 7364 136.0 0.04 136.1 0.07
170.0 6676 6676 6676 170.1 0.07 169.9 -0.04
(kPa) Linear Gage Factor (G):  -0.04949  (kPa/ digit)
Polynomial Gage factors: A: -1.187E-07 B: -0.04749 C:
Thermal Factor (K): -0.05486 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.007177  (psi/ digit)
Polynomial Gage Factors: A: -1.722E-08 B: -0.006888 C:
Thermal Factor (K): -0.007957 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R ; )J*K(T;-T, )-(S,-S ()*

Polynomial, P= AR.2+BR , + C + K(T,-T, )-(S, -S ,)*
1 1 1"4o 170

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 10119 Temperature: 21.5 °C Barometer: 988.1

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Goko

48 Spencer St Lebanon, NH 03766 USA

Vibrating Wire P re Transducer Cali ion Report
Model Number: 4500AL-170 kPa Date of Calibration: April 19, 2016
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612744 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar

. | A /7
Cable Length: 20 feet Technician: /(7 =« G
gt Pty Ko g2
Y
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9991 9992 9992 0.273 0.16 0.005 0.00
34.0 9313 9314 9314 33.93 -0.05 34.00 0.00
68.0 8632 8633 8633 67.74 -0.14 67.98 0.00
102.0 7947 7948 7948 101.7 -0.14 102.0 0.00
136.0 7259 7260 7260 1359 -0.05 136.0 0.00
170.0 6567 6568 6568 170.2 0.16 170.0 0.00
(kPa) Linear Gage Factor (G): -0.04964 (kPa/ digit)
Polynomial Gage factors: A: -1.812E-07 B: -0.04664 C:
Thermal Factor (K): -0.05942  (kPa/°C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
(psi) Linear Gage Factor (G):  -0.007200  (psi/ digit)
Polynomial Gage Factors: A: -2.628E-08 B: -0.006765 C:
Thermal Factor (K): -0.008618 (psi/ °C)
Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation
Calculated Pressures: Linear, P = G(R, -R ; +K(T,-T; )-(S ; -S ()*
Polynomial, P=AR,2+BR | + C+ K(T;-T; )~(S,-S ¢ )*
*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.
Factory Zero Reading: 10002 Temperature: 22,3 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Tran er Calibration Repor

Date of Calibration: April 19, 2016

Model Number: 4500AL-170 kPa
This calibration has been verified/validated as of 05/06/2016
Serial Number: 1612745 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
-y
Cable Length: 20 feet Technician: ,i /( S, 7 P,
el 1\ s L%
a'-"’
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9674 9675 9675 0.308 0.18 0.010 0.00
34.0 8964 8965 8965 33.92 -0.05 33.98 -0.01
68.0 8250 8250 8250 67.75 -0.13 67.99 0.01
102.0 7532 7532 7532 101.7 -0.14 102.0 0.01
136.0 6811 6811 6811 135.9 -0.05 135.9 -0.01
170.0 6084 6085 6085 170.3 0.18 170.0 0.01

(kPa) Linear Gage Factor (G): -0.04735  (kPa/ digit)
Polynomial Gage factors: A: -1.743E-07 B: -0.04460 C:
Thermal Factor (K): 0.01276 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006867  (psi/ digit)
Polynomial Gage Factors: A: -2.528E-08 B: -0.006469 C:
Thermal Factor (K): 0.001851 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R , J*K(T;-T, (S-S 4)*
Polynomial, P= AR 2+ BR | + C+ K(T,-T )-(S  -S ¢ )*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers,

Factory Zero Reading: 9687 Temperature: 21.9 °C Barometer: 988.7 mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1,

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St Lebanon, NH 03766 USA

i in ire Pressure Tr r Calibration Repo

Date of Calibration: April 19,2016

Model Number: 4500AL-170 kPa

This calibration has been verified/validated as of 05/06/2016

Serial Number: 1612746 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
Cable Length: 20 feet Technician: 4 .
able Length: ee echnician: AT ({( N :} 2t
[ /7
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 9815 9816 9816 0.216 0.13 0.001 0.00
34.0 9114 9114 9114 33.91 -0.06 33.97 -0.02
68.0 8407 8408 8408 67.84 -0.08 68.05 0.04
102.0 7701 7702 7702 101.8 -0.13 102.0 -0.01
136.0 6991 6992 6992 135.9 -0.07 135.9 -0.03
170.0 6276 6276 6276 170.2 0.15 170.0 0.02

(kPa) Linear Gage Factor (G): -0.04803  (kPa/ digit)
Polynomial Gage factors: A: -1.4E-07 B: -0.04578 C:
Thermal Factor (K): -0.02558 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006966  (psi/ digit)
Polynomial Gage Factors: A: -2.031E-08 B: -0.006639 C:
Thermal Factor (K): -0.003710 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P = G(R, -R HK(T,-T, (S-S ()*
Polynomial, P=AR,2+ BR, + C+ K(T,-T, )-(S,-S ()*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers.

Factory Zero Reading: 9828 ‘ Temperature: 22.3 °C Barometer: 988.7

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with slandards traceable to the NIST, in compliance with ANSI Z540-1.

This report shall not be reproduced except in full without written permission of Geokon Inc




GEoko 48 Spencer St. Lebanon, NH 03766 USA

Vibrating Wire Pressure Transducer Calibration Report

Model Number: 4500AL-170 kPa Date of Calibration: April 19,2016

This calibration has been verified/validated as of 05/06/2016

Serial Number: 1612747 Temperature: 23.10 °C
Calibration Instruction: VW Pressure Transducers Barometric Pressure: 996.3 mbar
ble Length: 20 f nician: Mg &
Cable Length: eet Technician: /f\y/ )fﬁ?; ;' &,,.- f/'} &4/
."f 4
Applied Gage Gage Average Calculated Error Calculated Error
Pressure Reading Reading Gage Pressure Linear Pressure Polynomial
(kPa) 1st Cycle 2nd Cycle Reading (Linear) (%FS) (Polynomial) (%FS)
0.0 10081 10082 10082 0.306 0.18 -0.010 -0.01
34.0 9367 9368 9368 33.94 -0.04 34.02 0.01
68.0 8650 8651 8651 67.72 -0.15 67.99 0.01
102.0 7929 7930 7930 101.7 -0.17 102.0 -0.01
136.0 7204 7204 7204 135.9 -0.06 135.9 -0.01
170.0 6473 6473 6473 170.3 0.20 170.0 0.01

(kPa) Linear Gage Factor (G):  -0.04711 (kPa/ digit)
Polynomial Gage factors: A: -1.886E-07 B: -0.04399 C:
Thermal Factor (K): -0.02696 (kPa/°C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

(psi) Linear Gage Factor (G):  -0.006833  (psi/ digit)
Polynomial Gage Factors: A: -2.736E-08 B: -0.006380 C:
Thermal Factor (K): -0.003910 (psi/ °C)

Calculate C by setting P=0 and R, = initial field zero reading into the polynomial equation

Calculated Pressures: Linear, P=G(R, -R  }K(T,-T; )-(S, -S ()*
Polynomial, P=AR,2+ BR  + C + K(T,-T, )-(S-S ¢)*

*Barometric pressures expressed in kPa or psi. Barometric compensation is not required with vented transducers,

Factory Zero Reading: 10098 Temperature: 21.9 °C Barometer: 988.7

mbar

The above instrument was found to be in tolerance in all operating ranges
The above named instrument has been calibrated by comparison with standards traceable to the NIST, in compliance with ANSI Z540-1

This report shall not be reproduced except in full without written permission of Geokon Inc




GEOko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614894

Signed by: ﬁz}‘wﬁ% % Date: May 06, 2016

Quality Assurance Manager

« I8 Spencer Street

lI_LL:t:mon, NH 03766
— USA

N
AAAAAT



Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614895

Signed by: ﬂ?/‘) A= / %m Date: May 06, 2016

Quality Assurance Manager

Q\.

Eoko

+ 48 Spancer Strast »
lebanen, NW




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with

ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614896

Signed by: 42) a,oé:; / Q'«AM Date: May 06, 2016

Quality Assurance Manager




GEoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted

using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614897

!

Signed by: 42)0")%"‘/ % Date: May 06, 2016

Quality Assurance Manager

EOKoON

» 48 Spencer Strest -

Labanon, NH 03756
HHMW’”




GEOko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614898

Signed by: ﬂ})m«ﬁ:\/ %‘,\ Date: May 06, 2016

Quality Assurance Manager

7 \‘l G”Plr,.,' H
<>‘“Z NS
Geokon

48 Spencer Strep! -




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614899

Signed by: ﬂl ) rwﬁ:l / %‘,\ Date: May 06, 2016

Quality Assurance Manager

EOKON

» 48 Sponcer Strept -




GEOko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2

Serial Number: 1614900

Signed by: ﬂz)a"'é‘j\/ MM Date: May 06, 2016

Quality Assurance Manager

Eokon

*+ 48 Spencer Stragt 7




GE Oko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614901

Signed by: /}Z ) ‘u’éz\ / %‘,\ Date: May 06, 2016

Quality Assurance Manager

Q\.

EOKO

» 48 Spencer Strep! »

lebanon, NH 23266
AAArT T




GE Oko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614902

Signed by: /72) aof;’\ / Mm Date: May 06, 2016

Quality Assurance Manager

» 48 Spencer Stregl »

"-LLL‘l:ianon. NH Q3766
AAAAATT



GEoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614903

v

Signed by: 4” ‘wﬁ: / % Date: May 06, 2016

Quality Assurance Manager

* 48 Spencer Stregl o
tebanon, NH 03766




GEoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614904

Signed by: Y ) ;wé';\ / %\ Date: May 06, 2016

Quality Assurance Manager

EOKON

* 48 Spencer Strest »
Labanon, NH 23765




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614905

Signed by: ) ) w/éﬂ.\ / %«\ Date: May 06, 2016

Quality Assurance Manager

Eoko

. 48 Spsn:ar:‘;'-!uar .
Lebanon, NH 03766
— USA




GEOko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614906

Signed by: ﬂ?«) cwé:\ / % Date: May 06, 2016

Quality Assurance Manager

W

W Cﬂfﬁm}&

—

* 48 Spencer Strest »

LLLL:b\man NHB356
“‘-»-..- _..-f‘ﬁJ
AAAAT




GEOko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with

ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number; 1614907

Signed by: Y ) aoﬁ\ / % Date: May 06, 2016

Quality Assurance Manager

48 Sponcer Street »
Lebanon, NH 03766



GEOko 48 Spencer St Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614908

Signed by: ﬁ’l ) aﬁ // %‘,\ Date: May 06, 2016

Quality Assurance Manager

Greoko

’ d8$pmaw§mar .
{ebangn, NH 03166




Gsoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614909

Signed by: 4,2‘,) = / Q.,Am Date: May 06, 2016

Quality Assurance Manager

o 48 Spencer Stragt -
Lsbanon, NH 03756



GEoko 48 Spencer St. Lebanon, NH 03766 USA

Geokon, Inc. Statement of Calibration Practices

Geokon, Inc. certifies that this product has been calibrated and accepted
using measurement standards traceable to the NIST in compliance with
ANSI/NCSL Z540-1.

We further certify this product meets or exceeds Geokon, Inc. design and
technical specifications for measurement accuracy.

Calibration operations are controlled using procedures that are a part of
Geokon's certified ISO 9001:2008 quality system.

Model Number: 8002-4-2 Serial Number: 1614910

Signed by: ) A / % Date: May 06, 2016

Quality Assurance Manager

EOKON

v 48 Spencer Stregt -
labanon, NK 83766
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