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APPENDIX B

SOP B5.5

Oxidation-Reduction Potential

The following procedure is used for measuring oxidation-reduction potential:

The equipment should be calibrated and its batteries checked in the laboratory before going
to the field.

Check that the platinum probe is clean and the platinum bond or tip is unoxidized. If dirty,
polish with emery paper or, if necessary, clean the electrode using aquaregia, nitric acid, or
chromic acid, in accordance with manufacturer’s instructions.

Thoroughly rinse the electrode with distilled water.
Verify the sensitivity of the electrodes in accordance with the manufacturer’s instructions.

After the assembly has been checked for sensitivity, wash the electrodes with three changes
of deionized water or with a flowing stream of water from a wash bottle. Place the sample in
a clean glass beaker or sample cup and insert the electrodes. Set temperature compensator to
the sample temperature. Provide adequate agitation throughout the measurement period.
Read the millivolt (mV) potential of the solution, allowing sufficient time for the system to
stabilize and reach temperature equilibrium. Measure successive portions of the sample until
readings on two successive portions differ by no more than 10 mV. A system that is very
slow to stabilize properly will not yield a meaningful oxidation-reduction potential. Record
all results in a field log book, including oxidation-reduction potential (to nearest 10 mV),
sample temperature, and pH at the time of measurement.

Kirtland AFB

SOPs for Field Investigations B-133 April 2004
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APPENDIX D

APPENDIX D

Soil Vapor Sampling SOP

Kirtland AFB BFF June 2017
Work Plan for Vadose Zone Coring, VVapor Monitoring, and Water Supply Sampling
SWMU ST-106/SS-111



Standard Operating Procedure
SWMU ST-106/SS-111 Soil Vapor Monitoring

This standard operating procedure (SOP) describes requirements for soil vapor monitoring (SVM) at
solid waste management unit (SWMU) ST-106/SS-111 at Kirtland Air Force Base (AFB). All field
personnel collecting soil vapor samples are required to be trained and fully understand the sampling
procedure outlined in this document. Any and all questions will be addressed prior to the start of
sampling via a field sampling orientation led by the Project Field Lead.

During sampling, the condition of each well port will be examined by the field personnel to confirm the
integrity of each fitting and to immediately address and mitigate any problems or replace any defective
parts.

1.1 Pre-Sampling Steps
1.1.1 Horiba Model MEXA 584L Calibration

During sampling of each soil vapor well, field parameters including total hydrocarbons (HC), oxygen
(Oy), and carbon dioxide (CO2) will be measured using a Horiba Mexa 584L auto emissions analyzer
(Horiba).

The Horiba is sold as an engine exhaust monitoring instrument, and the measurement of field parameters

during soil vapor monitoring is not the manufacturer’s intended purpose. However, while not the intended
use of the instrument, the Horiba's sampling ability and the non-dispersive infrared detector and chemical
cell detector make it an appropriate instrument for total soil vapor HC, CO,, and O- analyses.

The Horiba manufacturer’s calibration procedure, which was developed for engine exhaust monitoring,
has been modified to better calibrate the instrument for measuring soil vapor petroleum HC, O, and CO-
concentrations. The modified calibration method includes a more representative calibration gas, more
frequent calibration than specified by the manufacturer, frequent calibration checks (HC, O, and CO,)
during daily Horiba usage, and real-time data analysis to look for indicators of potential calibration
deviations.

At the beginning of every work day, the Horiba will be calibrated for air-phase petroleum HC and CO-
against a calibration standard of known concentrations in a premixed gas cylinder. The Horiba will also
be calibrated for O, against atmospheric concentrations. At the middle of each work day (or no more than
5 hours after the start of work), a calibration check will be performed on the Horiba to determine whether
the calibration of any of the parameters has drifted since the morning calibration. If the calibration check
results are outside of 5% of the calibration gas standards, then the Horiba will be recalibrated prior to
additional sampling.

The same calibration gas cylinder will be used to calibrate every Horiba instrument and the same person
will complete calibration at the beginning of each day to ensure consistent calibrations. The calibration
gas consists of 1,600 parts per million by volume (ppmv) propane, 13.0% (percent) CO-, and the
remaining volume will consist of nitrogen. This calibration gas mixture was selected to accurately
calibrate the Horiba for the gases that are present in the vadose zone during soil vapor sampling and
respiration/rebound testing, specifically, CO, and HC (calibrated as propane).

The initial daily calibration of the instrument will be performed by applying the pre-mixed gas into the



calibration port located on top of the instrument. The calibration steps listed in the Horiba manual for
applying the calibration gas and the sequence of key strokes listed will be followed to complete
calibration. After calibration, HC and CO, concentrations should be within 5% of the known calibration
gas values.

The Horiba Instruction Manual goes through the calibration of each compound. During the calibration of
HC, the Horiba will display three numbers as shown in the Horiba Instruction Manual. The top humber is
the known value of the calibration gas (propane at 1,600 ppmv). The middle number will be constant for a
particular instrument, but will vary from instrument to instrument; this number is the factory calibration
setting for that instrument that corresponds to the input value of the calibration gas. The bottom number
will change as the calibration gas is applied and read by the instrument. Both the middle and bottom
numbers are reporting the gas as hexane rather than propane; hexane is the standard for HC for the Horiba
instrument. The conversion between hexane and propane for the Horiba is approximately one half the
concentration. Thus, a reading of 800 ppmv reported as hexane by the detector is the equivalent of 1,600
ppmv as propane. Once the gas is applied, the bottom HC number on the display should read within 5%
of the middle number. A value of approximately 800 ppmv HC is expected after the Horiba instrument is
calibrated.

After calibration is confirmed, the same calibration gas will be used to fill a 3 liter Tedlar® gas sampling
bag. The customized sampling system will be used to complete the calibration as follows:

Step 1. Disconnect all quick connect pneumatic fittings from sampling system with the
exception of the hose. This ensures the system is sealed from all points except through
the hose.

Step 2. Visually check that the red drain separator O-ring (approximately 2-inches in diameter)
is visible at the opening of the sample inlet port, which is located on the front of the
Horiba and to the right of the screen display. Insert the male pneumatic fitting on the
end of the Horiba sampling tube to the female quick connect on the sampling system
and ensure a secure fit.

Step 3. Ensure that the sampling system is purged according to the steps listed below under
Section 1.1.2- Cross Contamination Purging for Sampling System.

Step 4. Once within the given values, attach the Tedlar® bag to the male pneumatic fitting at
the end of the braided stainless steel tubing.

Step 5. Open the Tedlar® bag valve to allow the calibration gas to be pulled through the
sampling system.

Step 6. Record the instrument read-outs when the instrument has stabilized and compare the
results to the calibration gas concentrations.

The mid-day calibration check will be performed using the same technique as the “flow though”
portion of initial calibration described in steps one through six above.

If the values for HC, O, and CO; are within 5% of the calibration values made using the calibration port,
the calibration process is complete. As stated previously, the Horiba read-outs for HC are reported as
hexane. A value of approximately 800 ppmv HC is expected. All other gas composition values should

match the calibration gas values. If values are outside of this range, perform a leak check as described



below and follow the calibration process again.

If at any point during sampling, a reading for HC, O, or CO; reaches an unreasonable value (e.g., an O
concentration greater than 22%) or if a data value falls outside the trend indicated by previous readings at
a given SVMP, a calibration check will be triggered. The expected range of values are: for HC - from 0 to
40,000 ppmv, for percent O, from 0 % to 22%, and for percent CO,from 0% to 15%. If any readings are
outside of these ranges, a calibration check must be made and if necessary, the instrument will be
recalibrated.

1.1.2 Cross Contamination Purging for Sampling System

The sampling system must be purged with ambient air before being attached to a SVMP sample port to
minimize the potential for cross contamination between sample collections. To ensure the entire sample
train is thoroughly purged, attach the pump to the setup and flush atmospheric air through the quick
connect port and the nylon tubing. All quick connect pneumatic fittings are to be opened during this
process by placing a male fitting into the female fitting to allow for flow. Monitor the purging
effectiveness using the Horiba to ensure no contaminants are still present and only ambient air is being
read. Correct values for ambient air must be less than 5 ppmv HC, between 20% to 22% for percent O,
and 0% for percent CO,. Complete instrument purging must be performed after sampling each SVMP.

1.1.3 Leak Check of Sample System

At the beginning of each day, the sampling system will be leak checked by using the pump to apply
vacuum to the sampling system as follows:

Step 1. Cap the male pneumatic fitting on the end of the nylon tubing with a spare female
quick disconnect fitted to a vacuum/pressure gauge.

Step 2. Connect the SVMP purging/sampling pump to one of the quick disconnect fittings on
the sample system and evacuate the air from the sample system to establish a vacuum.

Step 3. Disconnect the pump and immediately record the vacuum reading from the
pressure/vacuum gauge.

Step 4. After 10 minutes have elapsed, check and record the vacuum reading on the gauge.

Step 5. Verify that the starting and ending vacuum readings are within 10% to ensure that the
sampling system is not leaking.

Step 6. If the two vacuum readings are not within 10% of each other, check the conditions of
the seals and repeat the leak test until the sampling system is confirmed to be air tight.

1.2  Soil Vapor Sampling Procedures
1.2.1 Sample Train Setup

The Horiba analyzer must be turned on, warmed up, and calibrated according to the steps stated above
and then attached to the sampling system. The Horiba analyzer is turned on for the first time at the
beginning of the day and remains in the on position throughout the day. The Horiba analyzer is plugged
into the 12V DC outlet in the project vehicle using an AC inverter. All other equipment is gas powered or



will be powered by generator, and can be powered off between sampling at each well. The pump is
attached and sealed to the setup by a quick connect fitting. It is important that no pneumatic fittings
besides the tubing to the soil vapor well port are attached prior to turning on the pump.

1.2.2 Static Pressure Measurement

Before taking the static pressure reading, the manometer instrument must be zeroed to atmospheric
pressure. The screen should read 0.00 inches of water column (in WC). After confirming that the
manometer is zeroed, the following procedure is used to connect the sampling system to the SVMPs
and measure the static (also called baseline) pressure, to assure readiness for purging and sampling:

Step 1. Connect the manometer to the quick connect on the side of the sampling system
opposite of the Bottle-VVac™ sample collection port (see Figure 1).

Step 2. Verify that the manometer reads 0.00 in WC.

Step 3. Insert the male quick connect fitting on the end of the nylon tubing to the female quick
disconnect fitting on the top of the SVMP and ensure a secure connection.

Step 4. Monitor the change in manometer readings over time and record the pressure/vacuum
reading when the meter stabilizes.
Note: Static pressure readings have typically ranged from +2.00 in (pressure) to -12.00 in WC
(vacuum) at each soil vapor well port.

1.2.3 Well Purging
Stagnant soil vapor is purged from the SVMP as follows:

Step 1. Tum on the SVMP sampling pump, verify the operation of the flow rotameter, and
check for potential leaks as necessary.

Step 2. Consult the Purge Table (Table 1) for the initial purge volume.

Step 3. Connect the female quick disconnect on the terminal end of the sampling system to the
male quick connect on the vacuum side of the soil vapor monitoring sampling pump
and start timing the purge cycle. (Note: Use the flow rate on the rotameter and the pre-
calculated purge volume to quickly calculate the purge time. The purge time is
determined by the well port diameter, well depth, and rate of the pump; all of which
are known before sampling with the exception of the flowrate. The amount of vapor
needed to be removed is based on one well casing volume.)

Step 4. After adequately purging for the appropriate time, quickly disconnect the sampling
system from the vacuum pump. (Note: The sampling system is to remain connected to
the SVMP for the duration of sampling.)

Step 5. Allow the manometer reading to return to within 0.10 in. WC of the static pressure
reading before moving to the next step in the sampling procedure.



1.2.4 Horiba Readings

Once the SVMP has been purged, the following procedure is used to take and record HC, Oz and CO;
measurements using the calibrated Horiba:

Step I.
Step 2.

Step 3.

Step 4.

Ensure that the Horiba is turned on and functioning properly.
Record the manometer reading.

Insert the male quick connect fitting into the female quick connect fitting on the
terminal side of the sampling system and ensure a tight connection.

Observe the Horiba O reading for stability or for a maximum of one minute,
whichever comes first.

Step 5. Record the O,, CO», and HC readings and quickly disconnect the Horiba. Photograph the
Horiba reading for quality control (QC) reference. Include the well number in the picture.

1.2.5 Bottle-Vac Sampling

The following procedure will be used when collecting Bottle-Vac™ samples for laboratory analyses:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Check the vacuum in a Bottle-Vac™ prior to sampling by taking a vacuum reading
using a lab-supplied vacuum gauge. The gauge is connected to the bottle through a
quick connect set in the same way that the bottle is connected to the sampling system.
(Note: Bottles are required to be within 10% of -26 inches of mercury (in Hg) of
vacuum. If a lower vacuum is measured, do not use the Bottle-Vac™ for sample
collection.)

With the nylon tubing still connected to the well port, record the static pressure
indicated on the manometer read-out.

Connect the Bottle-Vac™ to the specialized female pneumatic connection on the
sample system (see Figure 1).

Disconnect the Bottle-VVac™ after two minutes or once the manometer reading returns
to static pressure, whichever comes first.

Check the vacuum in the Bottle-Vac™ after removing from the sampling system.
(Note: The vacuum should read no higher than 0.10 in Hg of vacuum. If there is still a
positive vacuum reading, re-attach the Bottle- Vac™ to the sampling system for two
additional minutes before checking the pressure once more; repeat as necessary.)

Bottle-Vacs will be shipped to the specified laboratory, and analyzed for the analytical methods
listed in the Work Plan.

1.2.6 Sample Packaging and Shipping

Sample packaging and shipping requirements are designed to maintain sample integrity from the time a
sample is collected until it is received at the analytical laboratory. All chain-of-custody forms, sample



labels, custody seals, and other sample documents will be completed as specified in the QAPjP. Specific
procedures for packaging and shipping of environmental samples are presented below:

o Asample label, completed with indelible ink, will be attached to the sample bottle.

e The filled Bottle-Vac™ will be placed in the individual cardboard box in which it was shipped.
The sample number will be written on the top of the box. Each individual box will be boxed in
groups of four or eight in the larger boxes in which they were shipped.

e A copy of the chain-of-custody form will be placed inside the box.
e The box will be closed and taped shut with strapping tape (filament-type).

e Custody seals will be placed on the box. Clear tape will be placed over the custody seals to help
prevent them from being accidentally torn or ripped off.

e The box of samples will be shipped via Fed Ex ground. A copy of the shipping bill will be
retained for the field records and sent electronically to the project chemist



Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval

Well

Filter

tt , Casing Purge
SVM SUMP 1D (ft) Diamete | > Pack | yolume
Location ID To Bottom ' (sq ft) volume (cuft)
p (in) q (cu ft)*
SV'\(")\Q{)‘OL 50 52.5 0.5 0.00136 | 0.409 0.481
SVMIOL- 1 100 102.5 05 | 000136 | 0409 | 0549
SVMW-01
SVMIOL- | 2507 | 2532 0.5 | 0.00136 | 0409 | 0.754
SV“Q\(;\{)'Ol' 308.5 310 05 | 000136 | 0.245 0.668
SV'\(")\é\(’)'OZ' 50 525 05 | 0.00136 | 0.409 0.481
svmw-02 | SVITRO2 1 o7 99.5 05 | 000136 | 0409 | 0545
SYMW02 | 150 152.5 05 | 000136 | 0409 | 0617
SV'\S\E’)\(’)‘O?" 50 52.5 0.5 0.00136 | 0.409 0.481
SVMIO3- 1 100 102.5 05 | 000136 | 0409 | 0549
SVMW-03
SVMI 031 250 252.5 05 | 000136 | 0409 | 0.753
SVMIO3- 1 300 302.5 05 | 000136 | 0409 | 0822
SV'\g\é\(’)'O“' 50 525 05 | 0.00136 | 0.409 0.481
SYMVI0% | o 100.5 05 | 000136 | 0409 | 0546
SVMW-04
SYMII0% | 250 252.5 05 | 000136 | 0409 | 0.753
SV'\Q\(;\(’)'O“' 297.5 300 05 | 000136 | 0.409 0.818




Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval Well G Filter Purge
ft i
SVM SUMP 1D (ft) Diamete | >0 Pack | v/ lume
Heeeten 1 To Bottom ' (safyy | Yolm® | (out)
p (in) q (cu ft)*
SV'\(")\Q{)‘%' 50 52.5 0.5 0.00136 | 0.409 0.481
SVMIOS 1 100 102.5 05 | 000136 | 0409 | 0549
SVMW-05

SV'\g\é\é‘%' 2295 231 05 | 000136 | 0.245 0.560
SV'\Q\Q{)‘OS' 2875 290 05 | 000136 | 0.409 0.804
SV'\(")\é\(’)'%' 50 525 05 | 0.00136 | 0.409 0.481
SV'\%‘(’)‘%' 99.5 102 05 | 000136 | 0.409 0.548

SVMW-06 |~
| 252 254.5 05 | 000136 | 0.409 0.756
SV'\g\é‘;‘%' 302.5 305 05 | 000136 | 0.409 0.825
SV'\(")\Q{)'W' 495 52 05 | 0.00136 | 0.409 0.480
SVMW-07 SV'\%\(’)'W' 955 98 05 | 000136 | 0.409 0.543
SV'\Q\E’)\(’)'W' 1475 150 05 | 000136 | 0.409 0.614
SYNI05- | 0 52.5 05 | 000136 | 0379 | 0451
svmw-ogz | SYMIW08 |00 102.5 05 | 000136 | 0379 | 0.519
SV'\g\é‘(’)‘OS' 250 252.5 05 | 0.00136 | 0.379 0.723
SV“g\é\(’)‘og' 50 525 05 | 000136 | 0.379 0.451
SVMI09- 1100 | 1025 0.5 | 000136 | 0379 | 0519

SVMW-09 [~
Peg 0| 250 252.5 05 | 000136 | 0.379 0.723
SYMIL09 | 266 268.5 05 | 000136 | 0379 | 0.745




Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval Well G Filter Purge
ft i
SVM SUMP 1D (ft) Diamete | >0 Pack 1 yolume
Heeeten 1 To Bottom ' (safyy | Yolm® | (out)
p (in) q (cu ft)*
SV'\S\é‘glo‘ 50 525 05 | 000136 | 0.379 0.451
SVMI10- 1 100 102.5 05 | 000136 | 0379 | 0519
SVMW-10
SV'\g‘(’)‘lo‘ 150 152.5 05 | 000136 | 0379 | 0587
SV'\g\é‘(’)‘lo' 250 2525 05 | 000136 | 0379 | 0723
SV'\(")\Q(’)'“' 50 525 05 | 000136 | 0.379 0.451
SV 1 100 102.5 05 | 000136 | 0379 | 0519
SVMW-11
SV | 250 252.5 05 | 000136 | 0379 | 0.723
SYMELH | 260 262.5 05 | 000136 | 0379 | 0.737
SYMILLZ | 150 152.5 05 | 000136 | 0379 | 0.587
SYMWIA2 | 250 252.5 05 | 000136 | 0379 | 0.723
SVMW-12
SYMWIL2 | 350 352.5 05 | 000136 | 0379 | 0.860
SYMI 2 | 4s0 | as25 05 | 000136 | 0379 | 0.996
SYMITA3- 1 150 152.5 05 | 000136 | 0379 | 0587
SYMITAS- | 250 252.5 05 | 000136 | 0379 | 0.723
SVMW-13
SVMIA3 | 350 | 3525 05 | 000136 | 0379 | 0.860
SYMIAS | aso | as25 05 | 000136 | 0379 | 0.996
SYMIA4 | 150 152.5 05 | 000136 | 0379 | 0587
SV'\Q\E’)‘(’)‘”' 250 252.5 0.5 0.00136 | 0.379 0.723
SVMW-14
svag\é\(/)-m- 350 352.5 0.5 0.00136 | 0.379 0.860
SVMW-14- 1 450 | 4525 05 | 000136 | 0379 | 0.996

450




Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval Well Casing Filter Purge
ft i
SVM SVMP ID () Dlameis Area Pack Volume
Location ID To Bottom r (sq ft) Volume (cu ft)
P @in) q (cu ft)t
SV'\f\é\ng' 150 152.5 0.5 0.00136 0.379 0.587
SV'\g\é\ng' 250 252.5 0.5 0.00136 0.379 0.723
SYMW-1S - uMw-15
350' ) 350 352.5 0.5 0.00136 0.379 0.860
SV'\Q\é\(’)'B' 450 452.5 0.5 0.00136 0.379 0.996
KAFB-
106028-150 | 148-75 151.25 0.5 0.00136 0.379 0.585
KAFB-
KAFB. 106028-250 | 248-75 251.25 0.5 0.00136 0.379 0.722
106028 A 348.75 | 351.25 05 | 000136 | 0379 0.858
106028-350 ' ' ' ' ' '
KAFB-
106028450 | 448-75 451.25 0.5 0.00136 0.379 0.994
SVEW-01 svg\évo-m- 245 260 4 0.08727 2.274 24.963

SVEW- SVEW-02-

02/03 060 45 60 2 0.02182 2.274 3.583

SVEW- SVEW-03-

02/03 160 145 160 2 0.02182 2.274 5.764

SVEW- SVEW-04-

04/05 313 298 313 2 0.02182 2.274 9.102

SVEW- SVEW-05-

04/05 260 445 460 2 0.02182 2.274 12.309

SVEW- SVEW-06-

06/07 060 45 60 2 0.02182 2.274 3.583

SVEW- SVEW-07-

06/07 160 145 160 2 0.02182 2.274 5.764

SVEW- SVEW-08-

08/09 260 245 260 2 0.02182 2.274 7.946

SVEW- SVEW-09-

08/09 260 443 457 2 0.02182 2.122 12.092
SVEW-10 Svi\i"d 10- 1 400 410 2 002182 | 1516 | 10.461
SVEW-11 Svi\i\’o' 11- 400 410 2 0.02182 1.516 10.461
SVEW-12 Svi\i"d 1221 400 410 2 002182 | 1516 | 10.461
svew-13 | SVEW-1S- | 0o 410 2 002182 | 1516 | 10.461

410

10




Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106108-025 15.3 25.3 0.75 0.00307 2.259 2.337
KAFB-
106108-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106108-150 140.2 150.2 0.75 0.00307 1.517 1.978
106108 KAFB-
106108-250 240.3 250.3 0.75 0.00307 1.517 2.285
KAFB-
106108-350 340.3 350.3 0.75 0.00307 1.517 2.592
KAFB-
106108-450 440 450 3 0.04909 1.517 23.607
KAFB-
106109-025 15.2 25.2 0.75 0.00307 2.259 2.336
KAFB-
106109-050 40.1 50.1 0.75 0.00307 2.259 2.413
KAFB-
140 150 0.75 0.00307 1.517 1.978
KAFB- 106109-150
106109
KAFB-
106109-250 240.2 250.2 0.75 0.00307 1.517 2.285
KAFB-
106109-350 340.6 350.6 0.75 0.00307 1.517 2.593
KAFB-
106109-450 440 450 3 0.04909 1.517 23.607
KAFB-
106110-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106110-050 40.1 50.1 0.75 0.00307 2.259 2.413
10(l3<f1T)Bi5o 140.3 150.3 0.75 0.00307 1.517 1.979
KAFB- -
106110
KAFB-
106110-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106110-350 340.2 350.2 0.75 0.00307 1.517 2.592
KAFB-
106110-450 440 450 3 0.04909 1.517 23.607

11




Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106111-025 15.2 25.2 0.75 0.00307 2.259 2.336
KAFB-
106111-050 40.1 50.1 0.75 0.00307 2.259 2.413
1OEP3<lelBi50 140.3 150.3 0.75 0.00307 1.517 1.979
KAFB- -
106111
KAFB-
106111-250 240.3 250.3 0.75 0.00307 1.517 2.285
KAFB-
106111-350 340.4 350.4 0.75 0.00307 1.517 2.592
KAFB-
106111-450 440.3 450.3 3 0.04909 1.517 23.621
KAFB-
106112-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106112-050 40 50 0.75 0.00307 2.259 2.412
10§f1l:28i50 140 150 0.75 0.00307 1.517 1.978
KAFB- =
106112
KAFB-
106112-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106112-350 339 349 0.75 0.00307 1.517 2.588
KAFB-
106112-450 439 449 3 0.04909 1.517 23.558
KAFB-
106113-020 10 20 0.75 0.00307 2.259 2.320
KAFB-
106113-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106113-150 140 150 0.75 0.00307 1.517 1.978
106113 KAFB-
106113-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106113-350 340 350 0.75 0.00307 1.517 2.591
KAFB- 440 450 3 0.04909 1.517 23.607

106113-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106114-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106114-050 40 50 0.75 0.00307 2.259 2.412
1O§fliBi50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106114
KAFB-
106114-250 235 245 0.75 0.00307 1.517 2.269
KAFB-
106114-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106114-450 439.6 449.6 3 0.04909 1.517 23.587
KAFB-
106115-025 14.6 24.6 0.75 0.00307 2.259 2.335
KAFB-
106115-050 39.6 49.6 0.75 0.00307 2.259 2.411
1ng‘128i50 144.6 154.6 0.75 0.00307 1.517 1.992
KAFB- -
106115
KAFB-
106115-250 239.6 249.6 0.75 0.00307 1.517 2.283
KAFB-
106115-350 339.6 349.6 0.75 0.00307 1.517 2.590
KAFB-
106115-450 439.6 449.6 3 0.04909 1.517 23.587
KAFB-
106116-025 10 19.45 0.75 0.00307 2.135 2.194
KAFB-
106116-050 40 49.45 0.75 0.00307 2.135 2.287
KAFB-
KAFB- 106116-150 140 149.45 0.75 0.00307 1.434 1.892
106116 KAFB-
106116-250 240 249.45 0.75 0.00307 1.434 2.199
KAFB-
106116-350 340 349.45 0.75 0.00307 1.434 2.506
KAFB- 440 448.95 3 0.04909 1.358 23.396

106116-450
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Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106117-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106117-050 40 50 0.75 0.00307 2.259 2.412
10:3(?1':7%50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106117
KAFB-
106117-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106117-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106117-450 440 450 3 0.04909 1.517 23.607
KAFB-
106118-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106118-050 40 50 0.75 0.00307 2.259 2.412
10??12%60 150 160 0.75 0.00307 1.517 2.008
KAFB- -
106118
KAFB-
106118-265 255 265 0.75 0.00307 1.517 2.330
KAFB-
106118-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106118-450 440 450 3 0.04909 1.517 23.607
KAFB-
106119-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106119-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106119-150 140 150 0.75 0.00307 1.517 1.978
106119 KAFB-
106119-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106119-350 340 350 0.75 0.00307 1.517 2.591
KAFB- 440 450 3 0.04909 1.517 23.607

106119-450
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Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106120-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106120-050 40 50 0.75 0.00307 2.259 2.412
10f‘3<f2T)Bi5o 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106120
KAFB-
106120-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106120-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106120-450 434 444 3 0.04909 1.517 23.312
KAFB-
106121-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106121-050 40 50 0.75 0.00307 2.259 2.412
1OEP3<szlBi45 135 145 0.75 0.00307 1.517 1.962
KAFB- -
106121
KAFB-
106121-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106121-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106121-440 434 444 3 0.04909 1.517 23.312
KAFB-
106122-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106122-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106122-150 140 150 0.75 0.00307 1.517 1.978
106122 KAFB-
106122-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106122-350 340 350 0.75 0.00307 1.517 2.591
KAFB- 434 444 3 0.04909 1.517 23.312

106122-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106123-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106123-050 40 50 0.75 0.00307 2.259 2.412
1O§f2f38i50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106123
KAFB-
106123-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106123-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106123-450 432 442 3 0.04909 1.517 23.214
KAFB-
106124-025 15.1 25 0.75 0.00307 2.236 2.313
KAFB-
106124-050 40.1 50 0.75 0.00307 2.236 2.390
10§f‘2|18i50 140.1 150 0.75 0.00307 1.502 1.962
KAFB- g
106124
KAFB-
106124-250 240.1 250 0.75 0.00307 1.502 2.269
KAFB-
106124-350 340.1 350 0.75 0.00307 1.502 2.576
KAFB-
106124-450 440.1 450 3 0.04909 1.502 23.592
KAFB-
106125-025 15.2 25 0.75 0.00307 2.214 2.291
KAFB-
106125-050 40.2 50 0.75 0.00307 2.214 2.367
KAFB-
KAFB- 106125-150 140.2 150 0.75 0.00307 1.487 1.947
106125 KAFB-
106125-250 240.2 250 0.75 0.00307 1.487 2.254
KAFB-
106125-350 340.2 350 0.75 0.00307 1.487 2.561
KAFB- 440.2 450 3 0.04909 1.487 23.576

106125-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106126-025 15.1 25 0.75 0.00307 2.236 2.313
KAFB-
106126-050 40.1 50 0.75 0.00307 2.236 2.390
10??22%50 140.1 150 0.75 0.00307 1.502 1.962
KAFB- -
106126
KAFB-
106126-250 240.1 250 0.75 0.00307 1.502 2.269
KAFB-
106126-350 340.1 350 0.75 0.00307 1.502 2.576
KAFB-
106126-450 440.2 450 3 0.04909 1.487 23.576
KAFB-
106127-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106127-050 40 50 0.75 0.00307 2.259 2.412
10:3(?2':7%50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106127
KAFB-
106127-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106127-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106127-450 440 450 3 0.04909 1.517 23.607
KAFB-
106128-025 15.04 25.04 0.75 0.00307 2.259 2.336
KAFB-
106128-050 40.07 50.07 0.75 0.00307 2.259 2.413
KAFB-
e 106128-150 140.19 150.19 0.75 0.00307 1.517 1.978
106128 KAFB-
106128-250 240.29 250.29 0.75 0.00307 1.517 2.285
KAFB-
106128-350 340.39 350.39 0.75 0.00307 1.517 2.592
KAFB- 440.06 450.06 3 0.04909 1.517 23.610

106128-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106129-025 15.1 25.1 0.75 0.00307 2.259 2.336
KAFB-
106129-050 39.7 49.7 0.75 0.00307 2.259 2.412
1O§f2l:s)Bi50 140.2 150.2 0.75 0.00307 1.517 1.978
KAFB- -
106129
KAFB-
106129-250 240.1 250.1 0.75 0.00307 1.517 2.285
KAFB-
106129-350 337.4 347.4 0.75 0.00307 1.517 2.583
KAFB-
106129-450 440.7 450.7 3 0.04909 1.517 23.641
KAFB-
106130-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106130-050 40 50 0.75 0.00307 2.259 2.412
10§$%Bi50 150 160 0.75 0.00307 1.517 2.008
KAFB- -
106130
KAFB-
106130-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106130-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106130-450 440 450 3 0.04909 1.517 23.607
KAFB-
106131-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106131-055 45 55 0.75 0.00307 2.259 2.428
KAFB-
KAFB- 106131-150 140 150 0.75 0.00307 1.517 1.978
106131 KAFB-
106131-245 235 245 0.75 0.00307 1.517 2.269
KAFB-
106131-350 340 350 0.75 0.00307 1.517 2.591
KAFB- 430 440 3 0.04909 1.517 23.116

106131-450
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Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106132-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106132-050 40 50 0.75 0.00307 2.259 2.412
10:3(1'05,::28i75 164 174 0.75 0.00307 1.517 2.051
KAFB- =
106132
KAFB-
106132-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106132-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106132-450 440 450 3 0.04909 1.517 23.607
KAFB-
106133-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106133-050 40 50 0.75 0.00307 2.259 2.412
10?&2%70 160 170 0.75 0.00307 1.517 2.039
KAFB- -
106133
KAFB-
106133-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106133-350 339 349 0.75 0.00307 1.517 2.588
KAFB-
106133-450 439 449 3 0.04909 1.517 23.558
KAFB-
106134-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106134-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106134-170 160 170 0.75 0.00307 1.517 2.039
106134 KAFB-
106134-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106134-350 340 350 0.75 0.00307 1.517 2.591
KAFB- 440 450 3 0.04909 1.517 23.607

106134-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106135-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106135-050 40 50 0.75 0.00307 2.259 2.412
10?&2%50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106135
KAFB-
106135-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106135-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106135-450 440 450 3 0.04909 1.517 23.607
KAFB-
106136-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106136-050 40 50 0.75 0.00307 2.259 2.412
10?&28i50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106136
KAFB-
106136-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106136-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106136-450 440 450 3 0.04909 1.517 23.607
KAFB-
106137-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106137-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAFB- 106137-150 140 150 0.75 0.00307 1.517 1.978
106137 KAFB-
106137-250 240.1 250.1 0.75 0.00307 1.517 2.285
KAFB-
106137-350 340.5 350.5 0.75 0.00307 1.517 2.593
KAFB- 440 450 3 0.04909 1.517 23.607

106137-450
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Bulk Fuels Facility Area

Calculated Purge Volumes

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screened Interval well Casing T Purge
ft i
SVM SVMP ID (ft) Diamete Area Pack Volume
Location ID To . r (sq 19 Y . o
P (in) a (cu fo)L
KAFB-
106138-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106138-050 40 50 0.75 0.00307 2.259 2.412
10?1'65’;%50 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106138
KAFB-
106138-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106138-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106138-450 440 450 3 0.04909 1.517 23.607
KAFB-
106139-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106139-050 40 50 0.75 0.00307 2.259 2.412
1of'3<f:\3F9Esi5o 140 150 0.75 0.00307 1.517 1.978
KAFB- -
106139
KAFB-
106139-250 240 250 0.75 0.00307 1.517 2.284
KAFB-
106139-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106139-450 440 450 3 0.04909 1.517 23.607
KAFB-
106140-025 15 25 0.75 0.00307 2.259 2.336
KAFB-
106140-050 40 50 0.75 0.00307 2.259 2.412
KAFB-
KAEB- 106140-150 141.8 151.8 0.75 0.00307 1.517 1.983
106140 KAFB- 240 250 0.75 0.00307 1.517 2.284
106140-250 3 . : .
KAFB-
106140-350 340 350 0.75 0.00307 1.517 2.591
KAFB-
106140-450 440 450 3 0.04909 1.517 23.607
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Calculated Purge Volumes

Bulk Fuels Facility Area

Kirtland Air Force Base, Albuquerque, New Mexico

Table 1. Soil Vapor Monitoring Point Construction Parameters and Pre-

Screenc—‘zﬂ)lnterval _WeII Casing T Purge

Locixlc\;ln ID SVMP ID T Dlar:"lete Area Vzﬁjcrlr(le Volume
op Bottom (in) (sq ft) (cu ft)! (cu ft)

10(}3(51%25 15 25 075 | 000307 | 2.259 2.336
10?&??650 50 60 0.75 | 0.00307 | 2.259 2.443

KAEB- 10(}3(51%70 160 170 075 | 000307 | 2.259 2781
roolat 10?&?_250 240 250 075 | 000307 | 2.259 3.026
10?&?;)50 340 350 075 | 000307 | 2.259 3.333
10(}3(5550 440 450 3 0.04909 | 2259 | 24.348
10?&2%30 20 30 075 | 000307 | 2.259 2.351
10?&':2%50 40 50 075 | 0.00307 | 2259 2.412

KAEB- 10gﬂzi7o 160 170 075 | 000307 | 2.259 2.781
toolaz 10?1?2%50 240 250 075 | 000307 | 2.259 3.026
10?&':2?5,50 340 350 075 | 000307 | 2.259 3.333
10:;(16{:2?450 440 450 3 0.04909 | 2259 | 24.348

borehole casing factor = (((10 inch diameter/12 inches)"2)(3.14159/4))(0.3 porosity) = 0.1636

2SVMW-08-266 is clogged and cannot be sampled
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APPENDIX E

APPENDIX E

Water Supply Well Monitoring SOP

Kirtland AFB BFF June 2017
Work Plan for Vadose Zone Coring, VVapor Monitoring, and Water Supply Sampling
SWMU ST-106/SS-111



Standard Operating Procedure
SWMU ST-106/SS-111 Water Supply Well Monitoring

This standard operating procedure (SOP) describes requirements for drinking water supply well and
private water supply well monitoring at solid waste management unit (SWMU) ST-106/SS-111 at
Kirtland Air Force Base (AFB). All field personnel collecting groundwater samples from these locations
are required to be trained and fully understand the sampling procedure outlined in this document.

1.1 Pre-Sampling Steps
1.1.1 Preparation for Water Supply Well Sampling
The following procedures apply to the preparation before purging of water supply wells:

o Don appropriate personal protective equipment, as outlined in the SSHP. In addition, samplers
will don new sampling gloves at each individual well before beginning sampling.

o Visually examine the exterior of the well for signs of damage or tampering and record on the
Sampling Log (Appendix A).

1.2  Water Supply Wells Sampling Procedures
1.2.1 Sampling of Water Supply Wells

Four drinking water supply wells will be sampled monthly as part of the ST-106/SS-111 investigation to
confirm that they have not been impacted by groundwater contaminants. These wells include ST106-VA2
on VA Medical Center property, and KAFB-003, KAFB-015 and KAFB-016 on Kirtland AFB property.

In addition, private water supply well sampling will be performed quarterly on all private water supply
wells within the vicinity of the ethylene dibromide (EDB) plume with consent of the well owner(s).
Sampling procedures for private water supply wells will be the same as the sampling procedures for
drinking water supply wells unless noted otherwise.

These existing drinking water supply wells at Kirtland AFB and the VA Medical Center actively provide
drinking water to the facilities’ employees and inhabitants. The private water supply wells actively supply
water for domestic irrigation. Because the wells will be actively producing water during sampling, water
levels at these wells will not be measured prior to sampling. In addition, one well volume will not be
purged prior to sampling. Sampling at the drinking water supply wells will be performed in accordance
with the following steps:

Step 1. A water quality instrument(s) will be used to collect field readings for dissolved oxygen (DO),
pH, oxidation reduction potential (ORP), conductivity, turbidity, and temperature during sampling.
Calibrate the multi-parameter instrument per the manufacturer’s instructions for pH, ORP, conductivity,
turbidity, and DO. Record the readings in a calibration log.

Step 2. Decontamination of the multi-parameter instrument will take place before use at each water
supply well location. As described in the Work Plan.



Step 3. Place a bucket underneath the sample port at the wellhead, and open the sample port. Purge any
water in the sample port for thirty seconds to ensure that any accumulated sediment is removed.

Step 4. For drinking water supply wells, fill the water quality instruments(s) from the sample port and
take a baseline reading of DO, pH, ORP, conductivity, turbidity and temperature. Record these
parameters on the sample collection log. For private water supply wells connect a flow through cell to the
well head and record water quality parameters until three consecutive readings are taken within 10% of
each other for DO, pH, ORP, conductivity, turbidity and temperature. Record all readings on sample
collection logs.

Step 5. Fill the water sample containers in accordance with requirements of the Quality Assurance Project
Plan (QAPjP). Samples for volatile organic analysis will be collected first. The sample bottles will be
carefully filled to avoid overflow and potential loss of preservative, and tapped so entrapment of air is
minimized and no head space exists. If bubbles appear, the vial will be refilled or a new vial will be used
if a sample preservative (e.g., hydrochloric acid) is used.

Step 6. Place analytical samples in a cooler and chill to 4 degrees Celsius (°C). Samples must be
shipped to the appropriate laboratory within the appropriate holding time as listed in the project QAPP.
The sample cooler must be shaded from direct sunlight immediately after collection.

Step 7. The field logbook, sample log sheet, labels, custody seals, and chain-of-custody forms will be
filled out during sample collection.

Drinking water supply well and private water supply well samples will be shipped to TestAmerica
laboratory in Savannah, GA, where they will be analyzed for the analytical parameters listed in the
Work Plan.

1.2.2 Decontamination

Final decontamination of all equipment will take place in designated decontamination areas specific to the
work activity and approved by Kirtland AFB. Water from decontamination will be managed as per the
Work Plan.

The objective of field decontamination is to remove contaminants of concern from sampling, drilling, and
other field equipment to concentrations that will not impact study objectives. Specifications for

decontamination materials are as follows:

e Use a standard brand of phosphate-free laboratory detergent, preferably either liquid Liquinox® or
powder Alconox®.

e Use tap water from a municipal water treatment system or use bottled drinking water for the
wash. Soap and tap water will remove the gross contamination from the sampling equipment.

e Use deionized water for the final rinse of sampling equipment that has direct contact to the
sampling medium (e.g., the non-dedicated pumps used to sample monitoring wells).

1.2.3 Sample Packaging and Shipping

Sample packaging and shipping requirements are designed to maintain sample integrity from the time a
sample is collected until it is received at the analytical laboratory. All chain-of-custody forms, sample



labels, custody seals, and other sample documents will be completed as specified in the QAPjP. Specific
procedures for packaging and shipping of environmental samples are presented below:

A sample label, completed with indelible ink, will be attached to the sample bottle.

A cooler will typically be used as a shipping container.

In preparation for shipping samples, the drain plug will be taped shut so that no fluids, such as
melted ice, will drain out of the cooler during shipment. A large plastic bag may be used as a
liner for the cooler. Packing material, such as bubble wrap, will be placed in the bottom of the
liner. Ice will be placed at the bottom of the cooler.

The containers will be placed in the lined cooler. Cardboard separators or bubble wrap may be
placed between the containers at the discretion of the shipper.

All samples for chemical analysis must be shipped cooled to < 6 degrees Celsius with ice. All
samples will require icing before shipment. A temperature blank will be included in each
shipment of water and soil samples.

The liner will be taped closed, if used, and sufficient packing material will be used to prevent
sample containers from making contact or rolling around during shipment.

A copy of the chain-of-custody form will be placed inside the cooler.
The cooler will be closed and taped shut with strapping tape (filament-type).

Custody seals will be placed on the cooler. Clear tape will be placed over the custody seals to
help prevent them from being accidentally torn or ripped off.

The cooler of samples will be shipped via an overnight carrier. A copy of the shipping bill will
be retained for the field records and sent electronically to the project chemist.



APPENDIX F

APPENDIX F

Field Forms

Kirtland AFB BFF June 2017
Work Plan for Vadose Zone Coring, VVapor Monitoring, and Water Supply Sampling
SWMU ST-106/SS-111



EA BORING/WELL CONSTRUCTION LOG

Project: Kirtland BFF

Project Number: 62599DM01.1017.04

Drilling Company:

Start Time/Date:

Lead Driller:

Completion Time/Date:

Drilling Method:

Final Depth:

Casing Diameter OD:

Bit Type and Outer Diameter

Boring/Well ID: Logged By: Page  of
SAND GRAVEL
] g ]
= S c E )
E| o g S S
218l €3 | €2 |3 | €2
|2‘ o> § S >SS ¥ | &5 »
=|£| g8 3 [2%] 32 |8
3|8| o | 5 |55 €5 | : i
% 00: £2 s% (32| 88 |8 Soil Description Well
© c O > ) c O o . . .. . A
Szl 58 S |g2| S¢ |8 (sample interval, soil type, color, plasticity, moisture, other) Details

Additional Comments:

R=Rounded, SR=Subrounded, SA=Subangular, A=Angular




FILE PATH AND NAME:

TYPE OF CAP —

(FTxFT) CONCRETE PAD

SRS

CETRALIZER TYPE USED

TOP OF WELL VAULT ELEVATION, (AMSL)

GROUND SURFACE ELEVATION (AMSL)

SIS SA

DEPTH OF CENTRALIZERS:

INCH BOREHOLE DIAMETER

TYPE OF RISER PIPE

TYPE OF GROUT

TYPE OF SEAL

SIZE OF TRANSITION SAND

SIZE OF FILTER PACK

SCREEN:

SLOT SIZE
TYPE

FT TYPE AND LENGTH OF SUMP

FT. LENGTH /

TOP OF CASING FT. BGS

TYPE OF SURFACE SEAL

[==————— TOP OF GROUT FT. BGS

TOP OF SEAL FT BGS

TOP OF TRANSITION SAND FT BGS

TOP OF FILTER PACK FT BGS,

TOP OF SCREEN FT BGS.

WATER LEVEL ENCOUNTERD
DURING DRILLING FT BGS.

WATER LEVEL POST
DEVELOPMENT FT BGS

BOTTOM OF SCREEN FT BGS.

BOTTOM OF SUMP FT BGS

NOT TO SCALE

BOTTOM OF HOLE FT BGS. AMSL=ABOVE MEAN SEA LEVEL
BGS=BELOW GROUND SURFACE

FT=FEET

WELL COMPLETION

KIRTLAND AIR FORCE BASE

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

DIAGRAM

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC_, PBC

PROJECT NO.:

WELL ID: GEOLOGIST: DRILLER:




FIELD RECORD OF WELL DEVELOPMENT

Project Name:

Project No:

| Date/Time:

EA Personnel:

Development Method:

Equipment Used:

Weather/Temperature/Barometric Pressure:

Equipment Calibrated: Y N
Date/Time:

Well No.:

Well Condition:

Well Diameter:

Measurement Reference:

Well Volume Calculations

A. Depth To Water (ft):

D. Well Volume/ft:

B. Total Well Depth (ft):

E. Total Well Volume (gal)[C*D]:

C. Water Column Height (ft):

F. Five Well VVolumes (gal):

Parameter

Beginning

1 Volume

2 Volumes

3 Volumes

4 Volumes

5 Volumes

Time (min)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH (4<0.2)

Temperature (°F) (A<10%)

Conductivity (umhos/cm)
(A<10%)

Turbidity (NTU)
(<10 NTU%)

Parameter

6 Volumes

7 Volumes

8 Volumes

9 Volumes

10 Volumes

End

Time (min)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH (8<0.2)

Temperature (°F) (A<10%)

Conductivity (umhos/cm)
(6<10%)

Turbidity (NTU)

(<10 NTU*)

NOTE: NTU = Nephelometric turbidity unit.
ORP = Oxidation-reduction potential.

* = |f <10 NTU is not able to be achieved, <100 NTU is acceptable

Parameter stabilization requires four consecutive readings [four consecutive differences (A)] to meet parameter stabilization

requirements listed.

COMMENTS AND OBSERVATIONS:




Kirtland AFB BFF Expansion Project # 62599DMO01
Groundwater Well Inspection Form

Well ID: PID: ppm Date:

Stick up: |:| Flush Mount: |:|

Well Pad Condition: Below Grade |:| Functional |:| Repair Required |:|
Bollards: Not Applicable |:| Functional |:| Repair Required |:|
Protective Casing: Not Applicable |:| Functional |:| Repair Required |:|
Lock/Cover Bolt: Not Applicable |:| Functional |:| Replacement Required |:|
Vault Threads: Not Applicable |:| Functional |:| Cleaning Required |:|
Vault Cover: Not Applicable |:| Functional |:| (Excessiv%%grerugiol:r{\eoﬂl1"|}|1[ee.=1dds) |:|
Vault Seal: Missing |:| Functional |:| Replacement Required D

(Excessive Corrosion at Seal Surface)

Water in Vault:

Yes |:|

No|:|

If yes, Depth of Water:

Ft.

Debris in Vault:

Yes |:|

No|:|

If yes, Type of Debris:

Pump Present:

Yes |:|

No|:|

If no pump, J-Plug Present: Yes |:| No

]

Bennett Pump Inventory:

Drop Pipe Plug: Missing |:| Functional |:| Replacement Required |:|
Exhaust Line Plug: Missing |:| Functional |:| Replacement Required |:|
Pump Line Plug: Missing |:| Functional |:| Replacement Required |:|
Well Sounder Plug: Missing |:| Functional |:| Replacement Required |:|

Additional Comments:

Work Performed:

Photographs of Damaged/Missing Parts Taken:

Recorded By:

Yes |:|

For serious problems, contact Earl Morse at (505) 238-4410



m Well Gauging Form Team 1 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Previous DTW
Well ID 2016 Q2 (ft MRP) Date Depth to NAPL DTW (ft MRP) Initials Barricades Reference
Depthto | DTW (ft (ft MRP) Point
NAPL MRP)
KAFB-106231* - 459.50 Barricades by SWSS TWV
KAFB-106232* - 458.94 Barricades by SWSS TWV
KAFB-106029* - 442.80 Barricades by SWSS TWV
KAFB-106030* - 442 .95 Barricades by SWSS TWV
KAFB-106031* - 443.01 Barricades by SWSS TWV
KAFB-106021* - 446.31 Barricades by SWSS TWV

* Gauge while sampling

*SWSS (George Thompson 505-873-0044)




m Well Gauging Form Team 2 7/11/2016

Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Previous DTW
Well ID 2016 Q2 (ft MRP) Date Depth to NAPL DTW (ft MRP) Initials Contact Reference
Depthto | DTW (ft (ft MRP) Point
NAPL MRP)

KAFB-106032 - 449.27 Gibson Med. Ctr. TWV
KAFB-106033 - 449.43 Gibson Med. Ctr. TWV
KAFB-106034 - 450.26 Gibson Med. Ctr. TWV
KAFB-106105 - 454.26 TWV
KAFB-106106 - 45413 TWV
KAFB-106107 - 455.35 TWV
KAFB-106042 - 456.22 TWV
KAFB-106043 - 456.49 TWV
KAFB-106219 - 472.25 Barricades by SWSS TWV
KAFB-106220 - 472.08 Barricades by SWSS TWV
KAFB-106221 - 471.78 Barricades by SWSS TWV
KAFB-106222 - 465.47 TWV
KAFB-106223 - 466.11 TWV
KAFB-106224 - 467.20 TWV
KAFB-106204 - 464.75 TWV
KAFB-106205 - 464.87 TWV
KAFB-106206 - 465.25 TWV
KAFB-106207 - 475.49 TWV
KAFB-106208 - 475.11 TWV
KAFB-106209 - 474.46 TWV
KAFB-106230 - 456.88 TWV
KAFB-106225 - 459.04 TWV
KAFB-106226 - 459.60 TWV
KAFB-106227 - 460.36 TWV

*Gibson Med. Ctr. (Nadine Martinez-Daskalos 505-270-6801) *SWSS (George Thompson 505-873-0044)



m Well Gauging Form Team 2 7/12/2016
Quarter : 3rd

Project: Kirtland AFB BFF ST-106/SS-111

Previous DTW
2016 Q2 (ft MRP)
Well ID Date Depth to NAPL DTW (ft MRP) Initials Barricades Reference
Depthto | DTW (ft (ft MRP) Point
NAPL MRP)

KAFB-106013 ] 48213 Call VA Police TOPC
KAFB-106097 _ 479.07 Call VA Police TWV
KAFB-106098 ] 479.16 Call VA Police TWV
KAFB-106020 - 472.55 Call VA Police TWV
KAFB-106004 ] 476.95 EA Barricade TOPC
KAFB-106099 - 474.94 EA Barricade TWV
KAFB-106100 ] 474.02 EA Barricade TWV
KAFB-106091 - 44737 TWV
KAFB-106092 ] 44778 TWV
KAFB-106093 - 44718 TWV
KAFB-106212 - 454.51 Church TWV
KAFB-106035 _ 454.18 (Church) TWV
KAFB-106036 - 454.53 (Church) TWV
KAFB-106037 _ 454.99 (Church) TWV
KAFB-106055 - 457.23 TWV
KAFB-106057 - 457.60 TWV
KAFB-106058 - 458.10 TWV
KAFB-106052 - 451.03 TWV
KAFB-106053 a 450.93 TWV
KAFB-106054 - 450.50 TWV
KAFB-106025 a 449.22 TWV
KAFB-106049 - 44818 TWV
KAFB-106050 a 447.40 TWV
KAFB-106051 - 44768 TWV

*VA Police (LT. Butts 505-991-6504) * Church- enter church office through east side of building and ask




m Well Gauging Form Team 2 7/13/2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Previous DTW
2016 Q2 (7t MRP) Depth to NAPL Reference
Well ID Date DTW (ft MRP) Initials Barricades .

Depthto | DTW (ft (ft MRP) Point

NAPL MRP)
KAFB-106216 - 466.21 TWV
KAFB-106217 - 465.86 TWV
KAFB-106218 - 466.01 TWV
KAFB-106213 - 457.87 TWV
KAFB-106214 - 457.70 TWV
KAFB-106215 - 457.76 TWV
KAFB-106022 - 450.40 TWV
KAFB-106085 - 449.31 TWV
KAFB-106086 - 449.63 TWV
KAFB-106087 - 448.85 TWV
KAFB-106070 - 450.82 TWV
KAFB-106071 - 453.01 TWV
KAFB-106072 - 451.31 TWV
KAFB-106088 - 456.49 TWV
KAFB-106089 - 456.21 TWV
KAFB-106090 - 455.02 TWV
KAFB-106103 - 460.96 TWV
KAFB-106104 - 460.40 TWV
KAFB-106023 - 460.69 TWV
KAFB-106038 - 483.61 TOPC
KAFB-106039 - 483.43 TOPC
KAFB-106040 - 482.38 TOPC




m Well Gauging Form Team 3 7/11/2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd

Previous DTW
2016 Q2 (ft MRP) Depth to NAPL . . Reference
Well ID Depth to | DTW (ft Date (ft MRP) DTW (ft MRP) Initials Barricades Point
NAPL MRP)

KAFB-106007 - 481.34 TOPC
KAFB-106027 - 480.05 TOPC
KAFB-106044 - 480.18 TOPC
KAFB-106045 - 479.88 TOPC
KAFB-106016 - 473.76 TOPC
KAFB-3411 - 475.23 TOPC
KAFB-106001 - 476.45 TWV
KAFB-106024 - 475.13 TWV
KAFB-106002 - 473.50 TWV
KAFB-106003 - 471.70 TWV
KAFB-106101 - 471.70 Topre
KAFB-106102 - 471.81 ToPe
KAFB-106015 - 474.56 Tope
KAFB-106201 - 488.47 ToPe
KAFB-106202 - 489.15 Tope
KAFB-106203 - 489.19 TOPC




m Well Gauging Form Team 3 7/12/2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd

Previous DTW
Well ID Djs:: t(:Z (ﬂDl\_nrch()ﬂ Date Dep(:;? I\tnoRr\;;)APL (ftDIJI-\I,RvP) Initials Barricades Re;zir:ce
NAPL MRP)
KAFB-106073 - 471.39 Call VA Police TWV
KAFB-106074 - 472.14 Call VA Police TWV
KAFB-106075 - 472.07 Call VA Police TWV
KAFB-106082 - 467.07 Call VA Police TWV
KAFB-106083 - 466.78 Call VA Police TWV
KAFB-106084 - 469.60 Call VA Police TWV
KAFB-106018 - 467.94 TOPC
KAFB-106046 - 484.73 EA Barricade TWV
KAFB-106047 - 484.79 EA Barricade TWV
KAFB-106048 - 484.51 EA Barricade TWV
KAFB-106017 - 474.55 TOPC
KAFB-106019 - 486.60 TOPC
KAFB-106094 - 476.73 TWV
KAFB-106095 - 476.10 TWV
KAFB-106096 - 476.71 TWV
KAFB-106067 - 479.28 TWV
KAFB-106068 - 479.04 TWV
KAFB-106069 - 478.87 TWV
KAFB-106065 - 480.52 TWV
KAFB-106066 - 480.69 TWV
KAFB-106012-R - 476.61 TOPC
KAFB-106009 - 479.97 TWV

*VA Police (LT. Butts 505-991-6504)



a Well Gauging Form Team 3 7/13/2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd

Previous DTW
Well ID D:s:: t(:Z (ﬂDl\_nrch()ﬂ Date Dep(:;? I\tnoRr\;;)APL (ftDIJI-\I,RvP) Initials Barricades Re;zir:ce
NAPL MRP)
KAFB-106080 - 480.01 TOPC
KAFB-106081 - 481.15 TOPC
KAFB-106011 - 484.88 TOPC
KAFB-106062 - 483.82 TOPC
KAFB-106063 - 483.56 TOPC
KAFB-106060 - 476.93 TWV
KAFB-106061 - 476.91 TWV
KAFB-106006 - 482.97 TOPC
KAFB-106077 - 477.74 TWV
KAFB-106078 - 476.91 TWV
KAFB-106005 478.26 478.27 TOPC
KAFB-106079 - 481.40 TOPC
KAFB-106014 - 481.90 TOPC
KAFB-106064 - 482.73 TOPC
KAFB-106008 483.29 483.34 TOPC
KAFB-106059 - 479.31 TWV
KAFB-106076 476.80 476.81 TWV
KAFB-106010 - 474.98 TWV
KAFB-106028 - 480.58 TWV

HAZ Well Sounder



Well Location ID:

Passive Diffusion Water Sampling Data Sheet

Deployment

Year:
Quarter:

Sample ID:

Well Information
Screen Interval Length (ft):

Well Depth:
Top of Screen:

Bottom of Screen:

ft MRP
ft MRP
ft MRP

Deployment Team:

Date Deployed:

Time Deployed:

PID: MiniRAE 3000

Water Level Meter: Solinst 500 ft

PID Reading:

Sampler Number:

Serial No:

(shallow to deep)

Type of Sampler:

(circle one type)

Serial No:

Depth to Water:

ppm

Notes:

Reviewed by:

Initials:

Page 1 of 2

1 DMS PDB
2 DMS PDB
3 DMS PDB
4 DMS PDB
5 DMS PDB
6 DMS PDB
7 DMS PDB
8 DMS PDB
9 DMS PDB
10 DMS PDB
11 DMS PDB
12 DMS PDB
Review Date:




Reviewed by:

Screen Submerged

DMS 1:
Metals (Total and Dissolved)
250 mL + 250 mL = 500 mL

DMS 2:
Anions and Nitrate/Nitrite Nitrogen
80 mL + 250 mL = 330 mL

PDB:
VOCs, BTEXN, or BTEX and EDB
120 mL + 80 mL = 200 mL + Dups

DMS 3:
Alkalinity and Field Parameters
250 mL = 250 mL

DMS 4: Spare

Ll

|

<Ak >

Screen Not Submerged

DMS 1:
Metals (Total and Dissolved)
250 mL + 250 mL = 500 mL

PDB:
VOCs, BTEXN, or BTEX and EDB
120 mL + 80 mL = 200 mL + Dups

DMS 2:
Anions and Nitrate/Nitrite Nitrogen
80 mL + 250 mL = 330 mL

DMS 3:
Alkalinity Alkalinity and Field Parameters
250 mL =250 mL

DMS 4: Spare (if screen interval length
permits)

Initials:

Page 2 of 2

Review Date:




Passive Diffusion Water Sampling Data Sheet Year:

: Quarter:
Well Location ID: Sampling
Sample ID:
Date Sampled: Time Sampled: Sampling Team:
Sampler Number: Document in notes
(shallow to deep) ’ Type of Analysis (circle appropriate) Dup? MS/MSD?
1 Metals (Total) Metals (Dissolved) Anions Nitrate / Nitrite VOCs EDB BTEX (N) Alkalinity Field Parameters
2 Metals (Total) Metals (Dissolved) Anions Nitrate / Nitrite VOCs EDB BTEX (N) Alkalinity Field Parameters
3 Metals (Total) Metals (Dissolved) Anions Nitrate / Nitrite VOCs EDB BTEX (N) Alkalinity Field Parameters
4 Metals (Total) Metals (Dissolved) Anions Nitrate / Nitrite VOCs EDB BTEX (N) Alkalinity Field Parameters
5 Metals (Total) Metals (Dissolved) Anions Nitrate / Nitrite VOCs EDB BTEX (N) Alkalinity Field Parameters
H, Conductivit RP . . . .
pDO Toerr]n:ecr;vtlu)r/,eo * YSI Professional Plus  Serial No: Water Level Meter: Solinst 500 ft Serial No:
PID: MiniRAE 3000 Serial No: Turbidity Meter: Hach 2100Q Serial No:
Time Turbidity | Temp. Saturated DO Specific Conductance pH ORP
(NTU) (°C) DO (%) (mgiL) (uS/cm) (mV)
Historical
Data:
Notes: Sample ID:
Duplicate ID:
(if applicable)
COCH#:

Reviewed by: Initials: Page 1 of 2 Review Date:




Reviewed by:

Screen Submerged

DMS 1:
Metals (Total and Dissolved)
250 mL + 250 mL = 500 mL

DMS 2:
Anions and Nitrate/Nitrite Nitrogen
80 mL + 250 mL = 330 mL

PDB:
VOCs, BTEXN, or BTEX and EDB
120 mL + 80 mL = 200 mL + Dups

DMS 3:
Alkalinity and Field Parameters
250 mL = 250 mL

DMS 4: Spare

Ll

|

<Ak >

Screen Not Submerged

DMS 1:
Metals (Total and Dissolved)
250 mL + 250 mL = 500 mL

PDB:
VOCs, BTEXN, or BTEX and EDB
120 mL + 80 mL = 200 mL + Dups

DMS 2:
Anions and Nitrate/Nitrite Nitrogen
80 mL + 250 mL = 330 mL

DMS 3:
Alkalinity Alkalinity and Field Parameters
250 mL =250 mL

DMS 4: Spare (if screen interval length
permits)

Initials:

Page 2 of 2

Review Date:




YSI Professional Plus Log
Serial # 15K101396 (WHO0001) Year: 2016

Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd

100% DO Sat
Conductivity (1413 | Measured DO (% [Barometer (mm| Adjusted for

Date Cal or Bum H 4.00 H 7.00 H 10.00 | ORP (220 mV, Initials
P P P P ( ) uS/cm) Sat) Hg) Barometric
Pressure
+/- 2% of the
- - 0,
Calibration Tolerances: +/- 0.2 pH Units +/-20mV +/-0.5% of Adjusted DO N/A N/A N/A
Standard Standard

Value

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.

* 100% DO Sat =100 x (Barometric Pressure in mmHg/760)




YSI Professional Plus Log
Serial # 150100541 (WH0002) Year: 2016

Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3nd

100% DO Sat
Conductivity (1413 Measured DO (% [Barometer (mm| Adjusted for

Date Cal or Bum H 4.00 H 7.00 H10.00 | ORP (220 mV Initials
ump P P P ( ) uS/cm) Sat) Hg) Barometric ™
Pressure
+/- 2% of the
- - 0,
Calibration Tolerances: +/- 0.2 pH Units +/-20mV +/-0.5% of Adjusted DO N/A N/A N/A

Standard Standard
Value

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.

* 100% DO Sat =100 x (Barometric Pressure in mmHg/760)




YSI Professional Plus Log

Serial # 15K101398 (WHO0003) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
100% DO Sat
Conductivity (1413 M d DO (% |B t Adjusted f
Date CalorBump | pH4.00 | pH7.00 | pH10.00 | ORP (220 my) |COMduetivity ( easured DO (% |Barometer (mm|  Adjusted for | | L.
usS/cm) Sat) Hg) Barometric
Pressure
+/- 2% of the
- - 0,
Calibration Tolerances: +/- 0.2 pH Units +/-20mV +/-0.5% of Adjusted DO N/A N/A N/A
Standard Standard

Value

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.

* 100% DO Sat =100 x (Barometric Pressure in mmHg/760)




Rae Systems MiniRAE 3000 PID Log

Serial # 592-915790 (WHO0004) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Date Cal or Bump 0 ppm 100 ppm Initials
Calibration Tolerances: +/- 3% of standard value N/A

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.




Rae Systems MiniRAE 3000 PID Log

Serial # 592-915778 (WHO0005) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Date Cal or Bump 0 ppm 100 ppm Initials
Calibration Tolerances: +/- 3% of standard value N/A

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.




Rae Systems MiniRAE 3000 PID Log

Serial # 592-915579 (WHO0006) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Date Cal or Bump 0 ppm 100 ppm Initials
Calibration Tolerances: +/- 3% of standard value N/A

* Calibrate all parameters weekly. Bump check all parameters daily and re-calibrate if values are out of tolerance.




a

Hach 2100Q Portable Turbidimeter Log

Serial # 15100C045025 (WH0007) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
Date | Bump or Cal 20nTu | 10onTu | soonNTu | 10NTU Initials
Calibration Tolerance: +/- 10% of Standard Value N/A

*Calibrate Instrument every three months, bump check weekly and re-calibrate if values are out of tolerance.




a Hach 2100Q Portable Turbidimeter Log
Serial # (WHO0008)

15100€045034

Project: Kirtland AFB BFF ST-106/SS-111

Year: 2016

Quarter : 3rd

Date | Bump or Cal

20 NTU

100NTU | 800NTU

10 NTU

Initials

Calibration Tolerance:

+/- 10% of Standard Value

N/A

*Calibrate Instrument every three months, bump check weekly and re-calibrate if values are out of tolerance.




m Hach 2100Q Portable Turbidimeter Log
Serial # (WH0009)

15100C044633

Project: Kirtland AFB BFF ST-106/SS-111

Year: 2016

Quarter : 3rd

Date | Bump or Cal

20 NTU

100NTU | 800NTU

10 NTU

Initials

Calibration Tolerance:

+/- 10% of Standard Value

N/A

*Calibrate Instrument every three months, bump check weekly and re-calibrate if values are out of tolerance.




QRAE Il Multi-Gas Detector Log

LEL])

181-217279 (WHO0027) Year: 2016
Project: Kirtland AFB BFF ST-106/SS-111 Quarter : 3rd
0, 0,
Date Test 0,(18%) CH: (25%[50% | s qoppm) | co (50 ppm) initials

Test: Mark if calibration or bump test was performed.




Refridgerator Temperature Log

Project: Kirtland AFB BFF ST-106/SS-111

Year: 2016
Quarter : 3rd

Date/Time

Temperature 1 (Internal 1)

Temperature 2 (Internal 2)

Date/Time

Temperature 1 (Internal 1)

Temperature 2 (Internal 2)

Test: Mark if calibration or bump test was performed.




Groundwater Purge

Year:
and Sampling Log Quarter
Project: Kirtland AFB BFF ST-106/SS-111 Well ID:
Project No: 62599DMO01 Samplers:
Date: Crew
Signature:
Well Information
Prior Well Status: Non-Hazardous Hazardous Well Depth: ft MRP
Prior Screen Status: Submerged Not Submerged Top of Screen: ft MRP
Barricade/Notification: D Bottom of Screen: ft MRP
Measurement Reference Point (MRP): Water Bearing Zone:
IDW will be taken to: IDW Label:
Protective Casing/Vault: Intact Damaged Well Locked/Security Bolt Present: Well ID Marked:  Yes No
Yes No
Photoionization Measurements at Wellhead: ppm
LNAPL Present (circle one)?  Yes No LNAPL Thickness: ft
Previous Depth to water: ft MRP Depth to Water (DTW): ft MRP

Pump Information

Bennett Pump Serial No.:

Non-Dedicated Pump Depth:

ft MRP

* - if screen is submerged, place pump 2 ft below top of screen; if not submerged, place pump 2 ft above bottom of screen.

Field Instrumentation

pH, Conductivity, ORP,
DO, Temperature

PID:
Water Level Meter:

Turbidity Meter:

Sample Information

Sample ID:

YSI Professional Plus Serial No:
MiniRAE 3000 Serial No:
Solinst 500 ft Serial No:
Hach 2100Q Serial No:

Sampling Method: Low-flow

Duplicate ID:
(if applicable)

Sampling Medium: Water

COCH:

Initials: Review Date:

Reviewed by:

Page 1 of 2




Groundwater Purge

Year:
and Sampling Log Quarter

Project: Kirtland AFB BFF ST-106/SS-111 Well ID:
Purge Information and Field Parameter Date:
Purge Start Time: PugeRate:  L/min X 0.265= gal/min
Description of first water purged:
Drawdown Limit: ft (based on previous water level)

Volume DTW Turbidity | Temp. Saturated DO Specific pH ORP

Purged (ft) (NTU) (°C) DO (mg/L) | Conductance (mV)

Time (gal) (%) (uS/cm)
Stabilization Requirements |  —me=-e- 1f>10,£10%  £10% | === +10% +10% 0.5 | -
Historical
Data:
Sample Time: Sample Date:
Purge End Time:
Bubbles in the vials? D Yes D No Where? Amount Size
Sampled by: Sampler Signature:
IDW Management
Estimated volume per
Drum No. IDW drum (gal)
1 IDW will be taken to: IDW Label:
2

Total
Comments:
Reviewed by: Initials: Review Date: Page 2 of 2




® 225 Schiling Circle Suite
CHAIN-OF-CUSTODY RECORD coc NOMBER
Tel No: (410) 584-7000
Fax No. (410) 771-1625
PROJECT NAME: PROJECT NUMBER: LABORATORY NAME AND CONTACT: FAX AND MAIL REPORTS/EDD TO: Tara Lamond:  tlamond@eaest.com EA YEAR:
Kirtland AFB Bulk Fuels 62599DM01 Eurofins Lancaster Laboratories Amanda Smith: asmith@eaest.com EA
Facility 2425 New Holland Pike Lancaster PA 17601 FAX AND MAIL REPORTS/EDD TO: Pam Moss: pmoss@eaest.com EA QUARTER:
PROJECT SITE AND PHASE: LAB PO NUMBER: LAB CONTACT: Kay Hower KayHower@eurofinsUS.com Eurofins 1 (717) 556-7258
ST106/SS110 14800
ANALYSIS REQUIRED (Specify number of bottles)
o) COMMENTS
g 3 Q
51 5 _|o S
> Q| & 53 Z —
E s o2 @3 o o8 8s 245,22
2 SRR A8 D8 5252 3858 ER
ITEM SAMPLE IDENTIFIER DATE COLLECTED | TIME COLLECTED 2 a3 o3 X3 ¥gr og|20| 32 5958
9| P8 *Q8 28 5?’8-'10 58 N 5o
=3 ) o o £5882 3 ERIE 3
gj z0|l g %) @
= & E =
2 g 5
1 *
2
3
4
5
6
COMMENTS: *Dissolved Fe, Mn aliquot was field filtered.
SAMPLER(S): COURIER AND SHIPPING NUMBER:
RELINQUISHED BY: DATE TIME RECEIVED BY: DATE TIME

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:




Site Name: Kirtland BFF (62599DM01)

Fedex Tracking Number:

SAMPLE COOLER

SHIPPING CHECKLIST

Date:

Matrix: Groundwater
Cooler Sealed: (Time)

Sampler 1 (Initials)

Two (2) Plastic Bag Liners Included

Lab: Eurofins (Lancaster, PA)

Delivered to FedEx: (Time)

Sampler 2 (Initials)

Temperature Blank Included at Bottom of Cooler Surrounded by Ice

Trip Blank Included (2 for EDB, 2 for BTEX if present)

Samples Checked Against Chain of Custody

Chain of Custody Originals Included

All Void Space in Cooler filled with Ice

(Print)Name:

Custody Seals On Plastic Bag Liner And Outside Of Cooler

Signature:

Date/Time:

COC'’s in Cooler:

(Print)Name:

Signature:

Date/Time:




Field Activity Log Page 1 of
Job Number: Task Description: Date:
Weather: Important notes: Sundance Visitors
Employes on site
Name: Signature: Date:




Field Activity Log (Continuation)

Page_

of

Job Number:

Task Description:

Date:




SVM Well Integrity Checklist

Well ID: Inspector’s Name:
Date:
Time: Inspector’s Signature:

Before opening well

Is well cement Pad in good condition?

Is lid securely tightened to vault?

Is well clearly labeled?

Do wells outside of BFF have security bolts?

i A wWoNoE

Photograph well

After removing lid before sampling well

Is gasket worn or damaged?

Is vault flooded?

Are ports capped/labeled?

Are ports angled correctly?

i kN e

Are all fittings and quick connects intact and operational?

6. Can you hear well breathing?

7. Photograph well with lid off
During sampling

1. Do all quick connects fit securely to sample system?

2. Does static pressure after purging return to initial static pressure within one minute?

3. Iswell clogged?

Comments:




Horiba Calibration Sheet

Horiba ID #:

Know Gas Mixture

Initial Horiba Reading

Post Cal. Horiba Readings

Flow through readings

Date/time | caHs(ppm) | % CO2 | % O2*| HC(ppm) | % CO2 % 02* | HC(ppm) | % CO2 % 02* | HC(ppm) | % CO2 % 02* [|lnitals
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9
1600 13 20.9

* = Atmosphric %02 consentrations




Leak Test log

Date

Intital Vacuum reading

Time

Vacuum reading after 10 min.

Time

Initials




SVM Purge Log Page 10f 1

Project Name: Bulk Fuels Facility Project Location: Kirtland Air Force Base
Well ID/Port Depth: Samplers:

Sampler Screened Interval: Top: (ft. b.g.s)
Signature/Date : Bottom: (ft. b.g.s)
Is Well damaged/Flooded: Yes - No If yes, describe:

Weather Observations

Pump ID: Horiba ID: Sample System ID: Manometer ID:
Was the sample system purged of hydrocarbons before connection with well port: Yes - No

Initial Static Pressure (inWC)

A. Pre- Calculated purge volume (cu. ft) (Ft3)
Located on well data sheet
B. Flow Rate (SCFM) (SCFM)

On flowmeter for air pump
C. Purge time (Min. and Sec.)
1. Equals A/B
2. Write down whole number as minute
3. Multiple decimal by 60 for seconds

Post Purge Static Pressure (inWC)

Sample Date/Time | CO2 % 02% Actual Purge Time | Hydrocarbons
(ppmv)
Comments:
Bottle Vac. Number: Initial B.V. Pressure:
Sample ID: Final B.V. Pressure:

Reviewed by (Name): Reviewer (Signature/Date):




Date:

Time:

Soil Vapor Sample

Project No.: US01-023

Collection Log coc &
Page 1 of 1

Project Name: KAFB_Bulk Fuels Facility
Sample No.:
Sample Location: Kirtland AFB
Sample Type: GRAB
Composite: (Y/N) No
Sample Team:
Trip Blank:
Sample:

Analytical Suite Preservative | Container | TAT | Initials

VOCs by TO-15,

Air-Phase PetroIeELIJDrrIla Hbyy/d(ioAcSer:rfszby MA APH 1.0, None Oﬂﬁqtietfr 15
and Fixed Gases (H2, CO'E%(():?' N2, CH4 and O2/Ar) by Glass Days

Comments:

Logged By: Reviewed By:




ALS

Alr - Chain of Custody Record & Analytical Service Request

2655 Park Center Drive, Suite A

Simi Valley, California 93065
Phone (805) 526-7161

Fax (805) 526-7270

Page

of

COC #:

Requested Turnaround Time in Business Days (Surcharges) please circle
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 Day-Standard

ALS Project No.

Company Name & Address (Reporting Information)

Sundance Consulting, Inc.
6700 Jefferson St NE, Suite C-3,
Albuquerque, NM 87109

Project Name/ Number

KAFB Bulk Fuels Facility/US01-023

Analytical Methods:

Waynbill Number

Project Manager

P.O. #/ Billing Information

©
c —
< 3
@ E= T
Rachel Hobbs - Q © Comments
Phone Fax u:Ej ® g 8 e.g. Actual
= O )
505-835-7660 505-345-0742 2| 2|8 | o | lreseraneor
Email Address for Result Reporting Sampler (Print & Sign) 5 o c{|_ ; specific instructions
. D @) — IN
rhobbs@sundance@sundance-inc.net S T N R
o I <t @)
- Bottle Vac ID Flow Controller ID Bottle Vac Bottle Vac ) o o ]
Client Sample ID :_;l’)\loratgry c Iﬁat(: d c Tllmf d (Bar code # - (Bar code # - Start Pressure End Pressure | Sample | < :E g:i <
umber | Collecte ollecte AC, SC, etc.) FC #) "Hglpsig voume | © | S | S | &

Tier | - Results (Default if not specified)

Report Tier Levels - please select

Tier Il (Results + QC & Calibration Summaries)

EDD required Yes / No

Chain of Custody Seal: (Circle)

Project Requirements
(MRLs, QAPP)

Relinquished by: (Signature)

Tier Il (Results + QC Summaries) Tier IV (Data Validation Package) 10% Surcharge Type: Units: INTACT BROKEN ABSENT
Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: |[Time:
Date: Time: Received by: (Signature) Date: |Time: |Cooler / Blank

Temperature °c




APPENDIX G

APPENDIX G

Definition of Land Survey Objective/Measuring Points and Land
Survey Campaign among the Kirtland Air Force Base Monitoring
Well Network

Kirtland AFB BFF June 2017
Work Plan for Vadose Zone Coring, VVapor Monitoring, and Water Supply Sampling
SWMU ST-106/SS-111



Definition of Land Survey Objective / Measuring Points and Land Survey Campaign
among the Kirtland Air Force Base Monitoring Well Network

Prepared for:
Kirtland AFB Fuel Leak Remediation Project: Hydrogeology Working Group
Prepared by:

Paul H. Rydlund, PLS
Supervisory Hydrologist
U.S. Geological Survey — WMA

Stuart Norton, PhD
Hydrologist
U.S. Geological Survey — NMWSC

In collaboration with:

Devon E. Jercinovic, PG, PMP
Program Manager |
EA Engineering, Science and Technology, Inc., PBC

Richard P. Wells
Project Manager /Principal Environmental Scientist
AECOM

Introduction

At the request of the Air Force, the U.S. Geological Survey (USGS) has prepared the following standard
operating procedure (SOP) and preliminary work plan for completing a survey of 400 monitoring wells
within and nearby the Kirtland Air Force base in southeastern Albuguerque. Reconnaissance, field
investigations, and Base-Wide Plans for the Environmental Restoration Program (USACE, 2004) reveal
two (2) monitoring well platforms:

Stick-up

Stick-up platforms represent an 8-inch by 5-ft protective round steel casing and a 4-ft by 4-ft by 4-inch
concrete pad mounded in such a way as to direct surface runoff from the casing (USACE, 2004). Steel
bollards filled with concrete (4-inch by 5-ft) exist on the outside of the concrete pad. The stick-up
configuration maintains 3-ft of exposed casing and protective steel bollards above ground and 2-ft of
casing and protective steel bollards below ground.

Due to long-term potential for frost heave or movement of the shallow mounted casing or mounded
concrete platform, the primary land survey objective point (PLSOP) will reside at the top of the casing
pipe (TOC). Location of the PLSOP will be a notch or mark at the north end of the TOC. Subsequent
land-survey objective point (LSOP) elevations will be measured by a fixed rule and a standard 3-ft level
(or differential level survey equipment) as follows (fig.1):

1. Rule up to a notch or mark on the north side of the top of the protective casing (TOPC) or top of
protective casing collar (TOPCC).



2. Rule down from the TOPC or TOPCC to an installed small metal concrete marker (fig.2) representing
the top of the concrete pad (TCP). Installation of this marker should be offset a minimum radius of 6”
from the protective casing. Marker should be installed on the northern-most side.

3. Level and rule down from the TCP to the ambient land surface (ALS) at (3) sides (northern-

most/eastern-most/western-most) of the concrete pad. An average will be used as this measurement.

Figure 1. Stick-up monitoring well, land-survey objective point locations and measurement
identification.

. TOPC ORTOPCC
PLSOP i

=
\\ 14
NORTH S Example:
<« TOC PLSOP =5318.25
1.=1.2ft
2. 2.=3.11t
3.= 41t (AVG =0.40+0.41+0.39)
Survey Marker TOPC = 5319.45

~ TCP =5316.35

“ ALS =5315.95
TCP \E
3. . Concrete Pad :
_/_L ___’,._.____Ambient Land Surface

y |

- Protective Casing

Riser Pipe

Figure 2a. Monument installation variations for independent origin per category | well cluster.
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Figure 2b. Marker recommendation for top of concrete pad (TCP) installation. Bernsten, Inc., BP1-SM

A =1/8" (3 mm)

B =1 5/32" (30 mm)
C =21/64" (8 mm)
D=111/16" (43 mm)
E E=17/16" (37 mm)
F =29/64" (12 mm)

Flush Mount

Flush mount monitoring well platforms typically represent a 5-inch casing pipe inside of a 1-ft. vaulted casing. As a
result of potential surface damage surrounding the flush mount well, the PLSOP will reside as a notch or mark on the
north side of the top of the casing pipe (TOC) and a secondary LSOP will represent a notch or mark on the north end
of the top of the vault casing (TVC) (fig.3). If a pump assembly is revealed in the casing pipe, a 1-inch threaded PVC
cap is removed to reveal the pump assembly port. A notch or mark on the top (north side) of the pump assembly
port (TPAP) will serve as the secondary LSOP and the TVC will serve as the PLSOP (fig.3).

For the flush mount configuration, the ALS elevation will be equal to the elevation of the TVC.

Figure 3. Flush mount monitoring well, land survey objective point identification for (A) casing pipe without a pump
assembly and (B) casing pipe with pump assembly.

NORTH NORTH

~LSOP

Casing
Pipe Pump
Assembly

Pump aulted
Vaulted Assembly Protective
Protective Part Casing

Casing



Special Case Monitoring Wells

Stick-up wells with pump assemblies exist within the network at Kirtland AFB (fig.4). For this configuration, it is
recommended the pump assembly be removed if possible prior to any survey campaign to expose the TOC and
PLSOP thereof. If this is not feasible, the TOPC or TOPCC will provide the PLSOP. It is cautioned that potential long-
term movement of the casing (TOPC) and/or independent movement of the collar (TOPCC) are not ideal for the
PLSOP. Measurements made with fixed rule and level (or differential leveling equipment) are used to perpetuate
elevation down to the TPAP in the well casing and installed marker serving as the TCP outside the casing. Similar to
stick-up wells, the ALS (average) will be achieved by level and rule down (or differential leveling equipment)
from the TCP to three (3) sides (northern-most/eastern-most/western-most) of the concrete pad.

Figure 4. Stick-up well with pump assembly

Another stick-up well with pump assembly configuration was recovered, ownership by Sandia National Laboratories
within the network at Kirtland AFB (fig.5). For this configuration, it is recommended the pump assembly be removed
if possible prior to any survey campaign to expose the TOC and PLSOP thereof. If this is not feasible, the TOPC or
TOPCC will provide the PLSOP. Once again it is cautioned that potential long-term movement of the casing (TOPC)
and/or independent movement of the collar (TOPCC) are not ideal for the PLSOP. Similar to the case demonstrated in
fig.4, measurements made with fixed rule and level (or differential leveling equipment) are used to perpetuate
elevation down to the installed marker serving as the TCP outside the casing. The ALS (average) will be achieved by
level and rule down (or differential leveling equipment) from the TCP to three (3) sides (northern-
most/eastern-most/western-most) of the concrete pad.

Figure 5. Stick-up well with pump assembly by Sandia




Appendix |. Example well configurations and LSOPs

Flush mount and stick up well examples with identified nomeclature

Flush Mount
th Vaulted
asing and Pump?
ssembly

Pump Assembly
in Casing Pipe

i

“in Stick-up well




Acronyms

ERPIMS Environmental Restoration Program Information Management System

ALS Ambient land surface (also known within the USGS as the Land Surface Datum (LSD))
LSOP Land-survey objective point

PLSOP Primary land-survey objective point

TOPC Top of protective casing

TOPCC Top of protective casing collar

TOC Top of casing pipe

TCP Top of concrete pedestal

TVC Top of vault casing

TPAP Top of pump assembly port

Well Survey Campaign
Objective:

To establish accurate altitude among 400 monitoring wells within the Kirtland Air Force Base (KAFB), monitoring wells
have been categorized based on their proximity to other wells and the expected groundwater potentiometric surface
gradient. Monitoring wells have, therefore, been categorized into two representations. Category | wells includes
groups or clusters of wells within close proximity and which, therefore, represent minimal groundwater
potentiometric surface gradients. Category Il wells represent wells that are more distal to one another with larger
groundwater potentiometric surface gradients.

For the purpose of this survey, 328 wells have been grouped into 63 well clusters, identified herein as Category |
wells (Table 1). The remaining 72 wells represent “stand alone” wells, identified herein as Category Il wells. As a
result of these two representations, the survey effort will be accomplished in two phases:

Phase | — Global Navigation Satellite System (GNSS)

Phase | includes the establishment of an estimated 135 benchmarks (monuments, rebar rods similar to that
shown in fig. 2a), with 63 of these placed within the Category | well clusters and 72 of these located at the
distal Category Il wells. For each of the Category | well clusters and the distal Category Il wells, one
benchmark will be established with altitude derived by GNSS observation at an existing monument, a survey
mark, or a newly established monument. Five (5) GNSS survey teams will approach this campaign with a
Level Il quality specification for altitude (Rydlund and Densmore, 2012). The grouping of wells into clusters
will, in part, be based on findings in the field at the time of the GNSS survey.

Phase | efforts among the five teams will also include survey mark installations (fig.2b) at the TCP
exclusively for stick-up platforms among the Category Il wells (72) targeted for altitude. Level and fixed
rule (or differential leveling equipment) measurements for both stick-up and flush mount platforms will
occur at the category Il (72) wells identified with altitude.

The location and placement of the benchmark monuments and survey markers, described above, will be
based upon findings in the field. Benchmark monuments (fig. 2a) will only be installed within areas where
below ground utilities have previously been cleared and, when working on the Kirtland Air Force base, a dig
permit has been issued. Therefore, during Phase I, the GNSS crews will limit installation of new monuments
to within the area included within the bollards located at the monitoring wells, as a dig permit has been
issued for this area. If new monuments cannot be installed within the area included within the bollards
located at the monitoring well, a survey mark (fig. 2b) will be installed at the monitoring well pad (or in
other nearby concrete) and will be used as the benchmark, in lieu of a rebar rod monument. In the event
that a suitable location for a benchmark monument or survey mark isn’'t identified during the Phase 1 field



effort, the field crew may flag or mark a location outside the bollards for monument
installation during Phase Il, such that utilities may be cleared and a dig permit issued.

Required metadata for this effort is outlined in Rydlund and Densmore, 2012 for GNSS RT or Static surveys.
All data will be stored electronically.

Phase Il — Differential Leveling

Three hundred twenty eight (328) Category | wells, grouped into 63 well clusters, will have relative altitudes
established by differential levels (Appendix I, Table 1). Monuments established within the 63 well clusters
during Phase I, discussed above, will be used to perpetuate altitude with specifications outlined by Kenney,
2010.

Phase Il efforts among these teams will also include survey mark installations (fig.2b) at the TCP exclusively
for stick-up platforms among the category I (328) wells. Level and fixed rule (or differential leveling
equipment) measurements for both stick-up and flush mount platforms will occur at all remaining wells to
be leveled.

Required metadata for this effort is outlined in Kenny, 2010 and will be stored electronically.

A third phase will occur that includes processing, analysis, and summation of all survey data. Phase 111 will involve
error analysis outlined by Rydlund and Densmore, 2012, for GNSS surveys and Kenny, 2010, for differential leveling.
Results will be submitted to the Air Force in electronic (spreadsheet format).

Datum Specification:

- New Mexico State Plane Coordinate System, Central Zone, North American Datum of 1983
- Category | and Il horizontal uncertainty at the PLSOP = <0.03’

- North American Vertical Datum 1988 (NAVD88)

- Category | altitude uncertainty at the PLSOP = < 0.01’

- Category Il altitude uncertainty at the PLSOP = < 0.15’

A survey of horizontal positions (x-y coordinates) will be completed in future years (FY2017) under subsequent
authorizations. Analysis and summary tables will be included in a USGS Scientific Investigations Report (SIR) that
outlines objective, approach, and error analysis with summary tables. The USGS SIR will be completed in FY2017.

Staffing and Schedule — see Appendix |1



Appendix I. Table 1. Category | well groups identified with effort (may change based on findings in the
field).

Gvrvoelllp ES?S:‘;ZEd Un?;‘:tr:i':]ty (Tg;f) UNIQUE_DB_  CASING_DIA CASING_TYP
1 1 0.003 0.1 KAFB-106207 5 PVC
KAFB-106208 5 PVC
KAFB-106209 5 PVC
2 4 0.006 0.3 KAFB-3 5 PVC
KAFB-106201 5 PVC
KAFB-106202 5 PVC
KAFB-106203 5 PVC
3 5 0.007 0.3 KAFB-106204 5 PVC
KAFB-106205 5 PVC
KAFB-106206 5 PVC
KAFB-106231 5 PVC
KAFB-106232 5 PVC
4 16 0.012 1.0 KAFB-106042 5 PVC
KAFB-106043 5 PVC
KAFB-106049 5 PVC
KAFB-106050 5 PVC
KAFB-106051 5 PVC
KAFB-106052 5 PVC
KAFB-106053 5 PVC
KAFB-106054 5 PVC
KAFB-106105 5 PVC
KAFB-106106 5 PVC
KAFB-106107 5 PVC
5 8 0.008 0.5 KAFB-106026 5 PVC
KAFB-106225 5 PVC
KAFB-106226 5 PVC
KAFB-106227 5 PVC
KAFB-106230 5 PVC
6 9 0.009 0.6 KAFB-106219 5 PVC
KAFB-106220 5 PVC
KAFB-106221 5 PVC
KAFB-106222 5 PVC
KAFB-106223 5 PVC
KAFB-106224 5 PVC
7 16 0.012 1.0 KAFB-106025 4 PVC
KAFB-106029 5 PVC
KAFB-106030 5 PVC
KAFB-106031 5 PVC



KAFB-106055 5 PVvC
KAFB-106057 5 PVC
KAFB-106058 5 PVvC
KAFB-106091 5 PVC
KAFB-106092 5 PVvC
KAFB-106093 5 PVC
8 7 0.008 0.4 KAFB-106015 4 PVC
KAFB-106216 5 PVvC
KAFB-106217 5 PVC
KAFB-106218 5 PVC
9 6 0.007 0.4 KAFB-106022 4 PVC
KAFB-106035 5 PVvC
KAFB-106036 5 PVC
KAFB-106037 5 PVvC
KAFB-106212 5 PVC
KAFB-106213 5 PVvC
KAFB-106214 5 PVC
KAFB-106215 5 PVC
10 8 0.008 0.5 KAFB-106021 4 PvC
KAFB-106032 5 PVC
KAFB-106033 5 PVvC
KAFB-106034 5 PVC
KAFB-106085 5 PVvC
KAFB-106086 5 PVC
KAFB-106087 5 PVC
11 30 0.016 1.9 KAFB-106023 4 PVC
KAFB-106070 5 PVvC
KAFB-106071 5 PVC
KAFB-106072 5 PVvC
KAFB-106088 5 PVC
KAFB-106089 5 PVvC
KAFB-106090 5 PVC
KAFB-106103 5 PVvC
KAFB-106104 5 PVC
12 16 0.012 1.0 KAFB-106017 4 PVC
KAFB-106018 4 PVvC
KAFB-106020 4 PVC
KAFB-106038 5 PVvC
KAFB-106039 5 PVC
KAFB-106040 5 PVvC
KAFB-106073 5 PVC
KAFB-106074 5 PVvC
KAFB-106075 5 PVC
KAFB-106082 5 PVvC
KAFB-106083 5 PVC



KAFB-106084 5 PVC
13 13 0.011 0.8 KAFB-106010 5 PVvC
KAFB-106013 5 PVC
KAFB-106019 5 PVvC
KAFB-106067 5 PVC
KAFB-106068 5 PVvC
KAFB-106069 5 PVC
KAFB-106094 5 PVvC
KAFB-106095 5 PVC
KAFB-106096 5 PVvC
KAFB-106097 5 PVC
KAFB-106098 5 PVC
14 13 0.011 0.8 KAFB-106005 4 PVC
KAFB-106009 4 PVvC
KAFB-106011 4 PVC
KAFB-106014 4 PVvC
KAFB-106028-
510 4 PVvC
KAFB-106065 5 PVC
KAFB-106066 5 PVvC
KAFB-106079 5 PVC
KAFB-106080 5 PVvC
KAFB-106081 5 PVC
15 17 0.012 11 KAFB-106002 4 PVC
KAFB-106003 4 PVvC
KAFB-106004 4 PVC
KAFB-106012R 5 PVvC
KAFB-106099 5 PVC
KAFB-106100 5 PVvC
KAFB-106101 5 PVC
KAFB-106102 5 PVC
16 27 0.016 1.7 KAFB-106001 4 PVC
KAFB-106006 4 PVvC
KAFB-106007 4 PVC
KAFB-106016 4 PVvC
KAFB-106024 4 PVC
KAFB-106027 4 PVvC
KAFB-106044 5 PVC
KAFB-106045 5 PVvC
KAFB-106076 5 PVC
KAFB-106077 5 PVvC
KAFB-106078 5 PVC
KAFB3411 5 PVC
17 20 0.013 1.3 KAFB-106008 4 PVvC
KAFB-106046 5 PVC



KAFB-106047 5 PVvC

KAFB-106048 5 PVC

KAFB-106059 5 PVvC

KAFB-106060 5 PVC

KAFB-106061 5 PVvC

KAFB-106062 5 PVC

KAFB-106063 5 PVvC

KAFB-106064 5 PVC

18 12 0.010 0.8 KAFB-0510 5 PVC
KAFB-0519 5 PVvC

KAFB-16 5 PVC

19 53 0.022 3.3 KAFB-0213 5 PVvC
KAFB-0216 5 PVC

KAFB-0219 5 PVvC

KAFB-0220 5 PVC

KAFB-0221 5 PVvC

KAFB-0222 5 PVC

KAFB-0223 5 PVvC

ST105MWwW001 5 PVC

KAFB-0214 5 PVvC

KAFB-0217 5 PVC

KAFB-0218 5 PVC

20 22 0.014 14 KAFB-0514 5 PVvC
KAFB-0516 5 PVC

ST105MW011 5 PVvC

ST105MW022 5 PVC

21 8 0.008 0.5 KAFB-0525 5 PVvC
ST105MWO018 5 PVC

22 15 0.012 0.9 KAFB-0517 5 PVC
KAFB-0518 5 PVvC

ST105MW017 5 PVC

23 26 0.015 1.6 KAFB-0504 5 PVC
KAFB-0506 5 PVvC

KAFB-2625 5 PVC

KAFB-2629 5 PVvC

KAFB-2630 5 PVC

KAFB-2631 5 PVvC

KAFB-2632 5 PVC

KAFB-504 5 PVvC

KAFB-4 5 PVC

24 22 0.014 14 KAFB-0505 5 PVvC
KAFB-0509 5 PVC

KAFB-2623 5 PVvC

KAFB-2624 5 PVC



KAFB-2627 5 PVvC

KAFB-2628 5 PVC

25 30 0.016 1.9 KAFB-0507 5 PVC
KAFB-0512 5 PVvC

KAFB-2602A 5 PVC

KAFB-2622 5 PVvC

KAFB-2626 5 PVC

KAFB-507R 5 PVvC

KAFB-512R 5 PVC

26 28 0.016 1.8 KAFB-0508 5 PVvC
KAFB-0521A 5 PVC

KAFB-0521B 5 PVvC

KAFB-0521C 5 PVC

KAFB-0523 5 PVvC

KAFB-0524 5 PVC

KAFB-7 5 PVC

27 3 0.005 0.2 KAFB-8281 5 PVvC
KAFB-8282 5 PVC

28 1 0.003 0.1 TA1-W-05 5 PvC
TA1-W-08 5 PVC

29 7 0.008 0.4 TA1-W-02 5 PVC
TA1-W-06 5 PVvC

KAFB-6 5 PVC

30 21 0.014 1.3 KAFB-3391 5 PVC
KAFB-3392 5 PVvC

TA1-W-01 5 PVC

TA1-W-07 5 PVC

31 1 0.003 0.1 WYO-3 5 PVC
WYO-4 5 PVC

32 18 0.013 11 TA2-NW1-325 5 PVvC
TA2-NW1-595 5 PVC

TA2-SW1-320 5 PVvC

TA2-W-01 5 PVC

TA2-W-28 5 PVC

33 30 0.016 1.9 KAFB-0307 5 PVC
KAFB-0311 5 PVvC

TA2-W-19 5 PVC

TA2-W-24 5 PVvC

TA2-W-27 5 PVC

TIA-2 5 PVC

34 1 0.003 0.1 TIA-3 5 PVvC
TIA-7 5 PVC

35 17 0.012 11 KAFB-0901 5 PVC
KAFB-0903 5 PVvC



ST105MW012 5 PVvC

TA2-W-25 5 PVC

TA2-W-26 5 PVC

36 16 0.012 1.0 KAFB-8351 5 PVvC
KAFB-12 5 PVC

37 22 0.014 14 Burn Site Well 5 PVvC
CYN-MW10 5 PVC

CYN-MW11 5 PVvC

CYN-MW12 5 PVC

CYN-MW14A 5 PVvC

CYN-MW15 5 PVC

CYN-MW3 5 PVvC

CYN-MW6 5 PVC

CYN-MW9 5 PVC

38 10 0.009 0.6 CYN-MW13 5 PVvC
CYN-MW7 5 PVC

CYN-MW8 5 PVC

39 8 0.008 0.5 KAFB-0904 5 PVC
ST105MW002 5 PVC

40 24 0.015 15 KAFB-0613 5 PVvC
KAFB-0614 5 PVC

ST105MWO013 5 PVC

41 12 0.010 0.8 KAFB-0602 5 PVvC
KAFB-0608 5 PVC

KAFB-0610 5 PVvC

RG-1589-5-4 5 PVC

RG-1598-5-4 5 PVC

42 1 0.003 0.1 KAFB-0611 5 PVC
KAFB-0612 5 PVC

43 50 0.021 3.1 AVN-1 5 PVvC
AVN-2 5 PVC

TAV-MW10 5 PVvC

TAV-MW11 5 PVC

TAV-MW12 5 PVvC

TAV-MW14 5 PVC

TAV-MW3 5 PVvC

TAV-MW4 5 PVC

TAV-MW6 5 PVvC

TAV-MW7 5 PVC

44 14 0.011 0.9 LWDS-MW1 5 PVvC
LWDS-MW2 5 PVC

TAV-MW13 5 PVvC

TAV-MW2 5 PVC

TAV-MW5 5 PVvC



TAV-MW8 5 PVvC

TAV-MW9 5 PVC

45 12 0.010 0.8 KAFB-2007 5 PVC
KAFB-2008 5 PVvC

KAFB-2004 5 PVC

KAFB-2006 5 PVC

46 4 0.006 0.3 KAFB-2005 5 PVC
KAFB-2009 5 PVvC

KAFB-7201 5 PVC

KAFB-7202 5 PVC

47 12 0.010 0.8 KAFB-6241 5 PVvC
KAFB-6301 5 PVC

48 14 0.011 0.9 MWL-BW2 5 PVvC
MWL-MW4 5 PVC

MWL-MW5 5 PVvC

MWL-MW6 5 PVC

MWL-MW?7 5 PVvC

MWL-MW8 5 PVC

MWL-MW9 5 PVC

49 1 0.003 0.1 NWTA3-MW2 5 PVvC
NWTA3-MW3D 5 PVC

50 1 0.003 0.1 PL-2 5 PVC
PL-4 5 PVC

51 6 0.007 0.4 CWL-BW5 5 PVC
CWL-MW10 5 PVvC

CWL-MW11 5 PVC

CWL-MW9 5 PVC

52 2 0.004 0.1 MW-1 5 PVvC
MW-2 5 PVC

MW-3 5 PVvC

MW-4 5 PVC

MW-5 5 PVvC

MW-6 5 PVC

MW-7 5 PVvC

RW-1 5 PVC

RW-2 5 PVvC

RW-3 5 PVC

RW-4 5 PVvC

RW-5 5 PVC

53 1 0.003 0.1 OBS-MW1 5 PVvC
OBS-MW2 5 PVC

OBS-MW3 5 PVC

54 4 0.006 0.3 KAFB-1901 5 PVvC
KAFB-1902 5 PVC



KAFB-1904 5 PVC

55 1 0.003 0.1 MRN-2 5 PVvC
MRN-3D 5 PVC

56 1 0.003 0.1 SWTA3-MW3 5 PVvC
SWTA3-MW4 5 PVC

57 1 0.003 0.1 KAFB-1007 5 PVC
KAFB-1007R 5 PVC

58 2 0.004 0.1 SFR-3D 5 PVC
SFR-3P 5 PVvC

SFR-3S 5 PVC

SFR-3T 5 PVC

59 1 0.003 0.1 SFR-4P 5 PVvC
SFR-4T 5 PVC

60 11 0.010 0.7 KAFB-0118 5 PVC
KAFB-0119 5 PVvC

KAFB-0121 5 PVC

61 8 0.008 0.5 ST105MWO015 5 PVvC
KAFB-0110 5 PVC

62 2 0.004 0.1 KAFB-0623 5 PVC
KAFB-0626A 5 PVvC

KAFB-0626B 5 PVC

KAFB-0626C 5 PVvC

KAFB-0626D 5 PVC

63 1 0.003 0.1 KAFB-0618 5 PVvC
KAFB-0619 5 PVC

Appendix I. Table 2. Monument installation by phase.

Monument Installation

(Figure 2a)

Survey Point
Installation
(Figure 2b)

‘At well’ Level-Fixed
Rule or Diff Leveling to
other LSOPs
(Figures 1 or 3)

Phase |

135 installations

72 stick-up wells

72 wells

Phase Il

328 stick-up wells

328 wells




Appendix I1. Staffing and responsibilities

Stuart Project Chief, planning and coordination

Norton co-author
NMWSC

Paul Planning, overall review

Rydlund,
MOWSC

co-author

Ben GNSS oversight, review Mickey Leveling oversight, review,
Dietsch, data compilation, error analysis, Messer, data compilation, error analysis,
NEWSC summation FLWSC summation

Chad
Ostheimer,
OHWSC

Mickey
Messer,
FLWSC

NMWSC

Ferrell NMWSC
Killion,

ARWSC

NMWSC

Ben
Dietsch,
NEWSC

NMWSC

Ryan
NMWSC

Hollins,
FLWSC

Appendix 1. Tentative Schedule (current authorization)

October 2015 — April 2016 — Develop SOP and Preliminary Work Plan

April 2016 — July 2016 — Complete Phase I, GNSS, and Phase I, Differential Level surveys

July 2016 — September 2016 — Complete Phase 111, data reduction, review and submission to Air Force
Future phases (future authorization):

FY2017 — Survey horizontal (x,y) coordinates and complete SIR
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METHOD 9074

TURBIDIMETRIC SCREENING METHOD FOR TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS IN SOIL

1.0 SCOPE AND APPLICATION

1.1 This method may be used to screen soil samples to determine the total amount of
recoverable petroleum hydrocarbon contamination in soil including a wide range of fuels, oils, and
greases. The turbidimetric approach in this method is designed to quickly screen soil samples using
a system calibrated with a blank and a single calibration standard.

1.2 The definition of total recoverable petroleum hydrocarbons for this method can be found
in the section on definitions (Sec. 3.0).

1.3 This screening technique is specifically designed to be used in the field but may also
have some screening applications in the laboratory. The system analysis range is 10-2000 ppm for
most hydrocarbons.

1.4 This method is considered a screening technique because of the broad spectrum of
hydrocarbons it detects. The method may be especially useful in quickly determining that a site does
not contain hydrocarbon contamination. However, it cannot be used to determine specific
hydrocarbon compounds or groups of compounds that may be part of a larger hydrocarbon mixture.
As with other screening techniques, it is advisable to confirm a certain percentage of both positive
and negative test results, especially when near or above a regulatory action limit or when the
presence of background or interfering hydrocarbons is suspected. The limitations of this procedure
are described in more detail in the section on interferences (Sec. 4.0).

1.5 This method does not address the evaporation of volatile petroleum hydrocarbon
mixtures (i.e. gasoline) during sample collection, preparation, and analysis. Although the screening
kit can be used to qualitatively detect volatile hydrocarbons, it is NOT recommended that the system
be used to quantitatively determine volatile petroleum hydrocarbons unless evaporation during
sample handling is addressed, appropriate response factor corrections are made, and method
performance is demonstrated on real world samples.

1.6 This method is restricted to use by or under the supervision of trained analysts. Each
analyst must demonstrate the ability to generate acceptable results with this method.

2.0 SUMMARY OF METHOD

2.1 A 10 = 0.1 g sample of soil is extracted with a solvent mixture composed primarily of
methanol. The resulting mixture is allowed to settle and the free liquid is decanted into the barrel
of a filter-syringe assembly. The liquid is filtered through a 0.2-um filter into a vial containing an
agueous emulsifier development solution. The filtered sample is allowed to develop for 10 minutes.
During the development, any hydrocarbons present precipitate out and become suspended in
solution.

2.2 The developed sample is placed in a turbidimeter that has been calibrated using a
blank and a single calibration standard. A beam of yellow light at 585 nm is passed through the
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sample and the scattering of light through the suspension at 90° is measured. The concentration
of total recoverable petroleum hydrocarbons present is calculated relative to the standard curve.

3.0 DEFINITIONS

3.1 See Sec. 5.0 of Chapter 1 and the manufacturer’s instructions for definitions associated
with this analytical procedure.

3.2 For the purpose of this method, “total recoverable petroleum hydrocarbons” is defined
as those hydrocarbons that are recovered using the solvent-specific extraction procedure provided
with this kit. Since there is no cleanup step to separate any co-extracted naturally occurring
hydrocarbons from the petroleum hydrocarbons, elevated turbidimetric readings are likely without
performing background correction. See the interferences section (Sec. 4.0) for additional details.

4.0 INTERFERENCES

4.1 This method is considered a screening technique because of the broad spectrum of
hydrocarbons it detects. It cannot distinguish between co-extracted naturally occurring hydrocarbons
and petroleum hydrocarbons. Using background correction and/or a selected response factor
discussed in the manufacturer’s instructions, an analyst may be able to eliminate some of the
interferences caused by co-extracted naturally occurring hydrocarbons. However, it is very difficult
to find a truly clean, representative sample for use as a background.

4.2 This method has been shown to be susceptible to interference from vegetable oils
(positive interference). It is anticipated that co-extracted naturally occurring oils from vegetative
materials would be one of the most probable positive interferants found in the field. To demonstrate
this interference, standard soil samples were spiked with corn oil at levels of 50 to 1000 ppm and
tested with PetroFLAG™ system. Soil samples spiked with mineral oil were also analyzed for
comparison. These data indicate that, over the range tested, the slope of the PetroFLAG™
vegetable oil response is approximately 18% of the response of the mineral oil standard. Supporting
data are presented in Table 2.

4.3 This method has been shown to be susceptible to interference from water (negative
interference). To demonstrate this interference, soils were spiked with diesel fuel at 100 ppm. The
samples were then spiked with varying amounts of water, up to saturation. The samples were
analyzed using the PetroFLAG™ system and the results were below that expected for the spike
added. The low bias may be due to a decrease in extraction efficiency in samples containing large
amounts of water, as a result of dilution of the extraction solvent. Supporting data are presented in
Table 3.

4.4 This method has been shown to NOT be significantly affected by up to 5% sodium
chloride contamination. Supporting data are presented in Table 6.

4.5 This method has been shown to NOT be significantly affected by up to 1000 ppm of
common surfactants such as trisodium phosphate (TSP), soap, and sodium dodecyl sulfate (SDS).
Supporting data are presented in Tables 7, 8, and 9.

4.6 Polycyclic aromatic hydrocarbons (PAHSs) are a class of compounds present in many
hydrocarbon mixtures that are detected by the PetroFLAG system. These compounds are often
targeted because of their toxic characteristics and may be present individually as soil contaminants.
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However, the response of the individual PAHs varies greatly from compound to compound.
Therefore, use of the PetroFLAG system to quantitate individual PAHSs is not recommended without
good knowledge of the site and after adjusting the analytical approach. Quantitation of PAHs as part
of a larger hydrocarbon fraction, such as diesel fuel, is recommended. Supporting data are
presented in Table 12.

4.7 The PetroFLAG™ analyzer can be used at temperatures from 4°C to 45°C. The
analyzer is equipped with an on-board temperature sensor to measure the ambient temperature at
which measurements are being made. The software uses this temperature reading to correct the
optical drift caused by temperature fluctuations.

4.8 Temperature at which the calibration is run should be recorded because of the effect
temperature has on the suspension. This can be done by taking a reading without inserting a vial.
If, during sample analysis, the temperature fluctuates more than £10°C from the temperature at the
calibration, the calibration should be rerun at the new temperature.

5.0 SAFETY

Safety practices appropriate for handling potentially contaminated hazardous or toxic samples
and extraction solvents should be employed.
6.0 EQUIPMENT AND SUPPLIES

PetroFLAG™ Hydrocarbon Analysis System, (Dexsil Corporation, One Hamden Park Drive,
Hamden, CT), or equivalent. Each commercially-available test kit will supply or specify the apparatus
and materials necessary for successful completion of the test.

7.0 REAGENTS AND STANDARDS

Each commercially-available test kit will supply or specify the reagents necessary for
successful completion of the test. Reagents should be labeled with appropriate expiration dates,
and reagents should not be employed beyond such dates.

8.0 SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1 See the introductory material to this chapter, Organic Analytes, Sec. 4.1.

8.2 Soil samples may be contaminated, and should therefore be considered hazardous and
handled accordingly. All samples should be collected using a sampling plan that addresses the
considerations discussed in Chapter Nine.

8.3 To achieve accurate analyses, soil samples should be well homogenized prior to
testing. The hydrocarbons may not be evenly distributed in a soil sample and extensive mixing is
necessary to assure homogeneity.

NOTE: Itis strongly recommended that any free aqueous liquid be decanted from samples prior

to analysis with the PetroFLAG system. Free aqueous liquid will dilute the extraction
solvent and produce a negative interference.
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NOTE: When users of the PetroFLAG system wish to report their results on a dry weight basis,
additional representative samples should be collected for percent moisture determination.
See the extraction Methods 3540 or 3550 for the procedure for determining percent
moisture.

9.0 QUALITY CONTROL

9.1 Follow the manufacturer's instructions for quality control procedures specific to the test
kit used. Additional guidance on quality control is provided in Chapter One.

9.2 Use of replicate analyses, particularly when results indicate concentrations near the
action level, is recommended to refine information gathered with the kit.

9.3 Method 9074 is intended for use as a screening procedure in either the field or a fixed
laboratory. Wherever it is employed, a quality assurance program appropriate for a screening
procedure should be employed as a means of documenting the quality of the resulting data.

10.0 CALIBRATION AND STANDARDIZATION

See the PetroFLAG™ Hydrocarbon Analyzer User’'s Manual for instruction on generating an
initial calibration curve using the PetroFLAG™ analyzer. Contact the manufacturer for specific
details on the calibration calculations programmed into the PetroFLAG™ analyzer.

11.0 PROCEDURE

Follow the manufacturer's instructions in the PetroFLAG™ Hydrocarbon Analyzer User’s
Manual to extract, develop, and analyze soil samples. Those test kits used must meet or exceed
the performance specifications indicated in Tables 1 through 3.

12.0 DATA ANALYSIS AND CALCULATIONS

Consult the PetroFLAG™ Hydrocarbon Analyzer User's Manual for the procedure used to
generate concentration readings from samples using the PetroFLAG™ analyzer. Contact the
manufacturer for specific details on the concentration calculations programmed into the
PetroFLAG™ analyzer.

13.0 METHOD PERFORMANCE

13.1 Method Detection Limits were determined using a modification of the procedures in
Chapter One and in 40 CFR, Part 136. The procedure was modified slightly because the instrument
automatically subtracts an average blank value for each analysis (blank analysis is part of the
calibration procedure of the PetroFLAG™ test system). Two sets of seven samples each were
prepared, one set spiked with 30 ppm of diesel fuel, and one set spiked with 30 ppm of used motor
oil. The standard deviation (SD) of the results for each oil type were calculated. The method
detection limit (MDL) was determined by multiplying the SD by the Student's t value (3.143). These
data are presented in Table 1. The MDL for diesel fuel was 13 ppm and for used motor oil was 18.6
ppm (Ref 1).
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13.2 Samples of a standard soil were prepared by spiking with either diesel fuel or used
motor oil at 100 ppm intervals from 100 ppm to 1000 ppm. Each sample was analyzed in duplicate
by the PetroFLAG™ system and by Methods 3550 and 8015B. The results are shown in Table 4.
These data were analyzed using regression analysis. The results of the regression analysis are also
provided in Table 4. In addition, an analysis of variance (ANOVA) analysis was performed. The F-
statistic from the ANOVA revealed a significant bias between the two methods, with the
PetroFLAG™ providing consistently higher values for both types of contamination. The results
confirm that the kit design is intentionally conservative, in that it favors a high bias in order to avoid
reporting false negative results (Ref. 1).

13.3 Precision and bias were determined by analysis of variance (ANOVA) of the results
obtained from spiked soil samples. Four sets of spiked samples were prepared, containing either
diesel fuel or used motor oil at two different concentrations (200 and 1000 ppm). Each analyte at
each concentration was analyzed in duplicate 10 times (e.g., 20 replicates of each). The results
were transformed into recovery data. The ANOVA used these transformed data. The results are
presented in Table 5. The F-statistic for the diesel fuel analysis indicate a slight day effect for these
samples. The F-statistic seems to be driven more by the very low value of the mean square error
within days rather than by any large value for the mean square error between days (Ref. 1).

13.4 The response of the PetroFLAG System to a soil spiked with 500 ppm of diesel fuel and
0 to 5% of dry sodium chloride is provided in Table 6 (Ref. 2).

13.5 The responses of the PetroFLAG System to a soil spiked with 500 ppm of diesel fuel
and up to 1000 ppm of common surfactants such as trisodium phosphate (TSP), soap, and sodium
dodecyl sulfate (SDS), are presented in Tables 7, 8, and 9 (Ref. 2).

13.6  Performance of the PetroFLAG™ system on anthracene from 100 to 2000 ppm and on
creosote from 100 to 1000 ppm are presented in Tables 10 and 11, respectively. An explanation of
the erratic performance of anthracene is provided in the Table 10 narrative (Ref. 2).

13.7 The performance of the PetroFLAG system for several PAHSs relative to the mineral oil
calibrator on soil is presented in Table 12 (Ref. 4).

13.8 Performance of the PetroFLAG™ system on Jet-A from 40 to 2808 ppm (Ref. 4) and
on gasoline from 1000 to 4070 ppm (Ref. 2) are provided in Tables 13 and 14, respectively. An
explanation of the performance of Jet-A and gasoline are provided in the narrative in Tables 13 and
14.

14.0 POLLUTION PREVENTION

This method does not use any halogenated solvents and may be used to help reduce the
number of samples sent to the laboratory under certain project scenarios. Traditional laboratory
extraction methods (i.e. Soxhlet or sonication) would generally require much larger volumes of
solvent to extract the sample.

15.0 WASTE MANAGEMENT

Waste management procedures must be consistent with federal, state, and local regulations.
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16.0 REFERENCES
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PetroFLAG  Hydrocarbon Analysis System, DEXSIL Corp., Hamden, CT, August 24, 1995.

3. PetroFLAG™ Hydrocarbon Analyzer User's Manual, DEXSIL Corp., Hamden, CT.

4.  Supplementary Data Validation Package Ill, Additional Analyte Testing Data for Petroleum
Hydrocarbons in Soil by Turbimetric Analysis - PetroFLAG Test System, DEXSIL Corp.,
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5.  Supplementary Data Validation Package IV, Polycyclic Aromatic Hydrocarbon Response data
for Method 9074 Petroleum Hydrocarbons in Soil by Turbimetric Analysis - PetroFLAG  Test
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17. TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

The pages to follow contain Tables 1 through 14.
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TABLE 1

METHOD DETECTION LIMIT FOR PetroFLAG TEST SYSTEM

Trial # 30 ppm diesel fuel 30 ppm motor oil

1 34 35

2 24 41

3 28 40

4 34 53

5 36 46

6 32 48

7 30 42
Average (ppm) 31.03 43.6
SD (ppm) 4.12 5.91
MDL (ppm) 13.0 18.6

Data from Reference 1.

TABLE 2

RELATIVE RESPONSE OF VEGETABLE OILS AS AN INTERFERANT

Analyte Spike Mineral Oil Vegetable Oil
Concentration (ppm) Response (ppm) Response?® (ppm)
50 55 30
100 100 45
200 189 94
500 504 111
1000 947 208

% The vegetable oil samples were analyzed using the PetroFLAG system set to response
factor 10. The slope of the PetroFLAG vegetable oil response is approximately 18% of the
response of the mineral oil standard. This means that a sample containing 5,560 ppm
vegetable oil would provoke a response equivalent to that given by 1,000 ppm mineral oil.

Data from Reference 1.
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TABLE 3

EFFECT OF WATER ON PetroFLAG RESULTS

a

% Water Saturation (% Water) % Recovery of Mineral Oll
0 (0) 100
5() 94
25 (5) 98
50 (10) 95
100 (20) 85

& Soil sample spiked with 100 ppm of mineral oil. (Ref. 1)
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TABLE 4

COMPARISON OF PetroFLAG AND GC TEST RESULTS

Spike Conc. PetroFLAG 3550/8015B
(H9/9) (H9/9) (H9/9)

Diesel Fuel Trial 1 Trial 2 Trial 1 Trial 2
100 112 116 73 82
200 230 248 158 156
300 312 370 242 218
400 420 455 299 275
500 538 564 342 344
600 626 654 460 439
700 774 790 509 494
800 910 900 612 607
900 1091 977 678 614
1000 1182 1062 646 649

Corr Coef 0.999 0.992
Slope 1.126 0.679

Intercept -2.8 30.5
Motor Oil Trial 1 Trial 2 Trial 1 Trial 2
100 121 128 123 82
200 243 292 200 200
300 381 408 301 275
400 428 497 341 343
500 531 554 441 452
600 654 668 534 528
700 717 771 609 652
800 880 883 711 746
900 931 1052 835 881
1000 1014 1098 887 846
Corr Coef 0.998 0.997
Slope 1.02 0.887
Intercept 50.9 20.5

Data from Reference 1.
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TABLE 5

ANOVA RESULTS FOR SPIKED PETROLEUM HYDROCARBON SAMPLES

Mean Variance Standard Standard
Analyte/Concentration n (%) (0.,9 Deviation (o, ) Error (0,)
Diesel, 200 ppm 20 1.09 0.0059 0.0768 0.0172
Diesel, 1000 ppm 20 1.00 0.00430 0.0656 0.0147
Motor Qil, 200 ppm 20 1.12 0.00266 0.0515 0.0115
Motor Qil, 1000 ppm 20 0.937 0.000919 0.0303 0.00678

Data from Reference 1.
TABLE 6

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS LEVELS OF SODIUM CHLORIDE?

% Sodium Chloride

0 0.5 1.0 2.0 5.0

PetroFLAG Response (ppm) 518 539 529 516 524

& A series of soil samples consisting of sand, clay, and topsoil was spiked with 500 ppm of diesel
fuel and varying levels of dry sodium chloride (NaCl) from O to 5 percent. The samples were
analyzed using the PetroFLAG system set to response factor 5 (Ref. 2).

TABLE 7

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS TSP CONCENTRATIONS?

TSP Concentration (ppm)

0 100 200 500 1000

PetroFLAG Response (ppm) 522 511 512 500 492

% Response of the PetroFLAG system for soil containing 500 ppm of diesel fuel and various levels
of trisodium phosphate(TSP), a common surfactant. The samples were analyzed using the
PetroFLAG system set to response factor 5 (Ref. 2).
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TABLE 8

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS SOAP CONCENTRATIONS?®

Soap Concentration (ppm)

0 100 200 500 1000

PetroFLAG Response (ppm) 500 494 488 502 528

% Response of the PetroFLAG system for soil containing 500 ppm of diesel fuel and various levels
of soap (non-ionic and anionic surfactants). The samples were analyzed using the PetroFLAG
system set to response factor 5 (Ref. 2).

TABLE 9

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS SDS CONCENTRATIONS?

SDS Concentration (ppm)

0 100 200 500 1000

PetroFLAG Response (ppm) 472 474 488 486 496

% Response of the PetroFLAG system for soil containing 500 ppm of diesel fuel and various
levels of sodium dodecyl sulfate, a surfactant. The samples were analyzed using the
PetroFLAG system set to response factor 5 (Ref. 2).

TABLE 10

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS AMOUNTS OF ANTHRACENE*

Anthracene Conc. (ppm)

100 200 500 1000 2000

PetroFLAG Response (ppm) 798 1376 1641 1380 1735

% Response of the PetroFLAG system for soil containing various levels of anthracene. The results
show that the PetroFLAG system returns a strong response to anthracene. The response to
anthracene is higher than response to the calibrator, therefore, the meter displays a reading over-
estimating the concentration. For concentrations greater than 200 ppm, the turbidity developed
exceeds the recommended level (i.e. a reading greater than 1000 on response factor 10). To
obtain accurate results the user should rerun the sample using a smaller sample size. This will
bring the results into linear range. The samples were analyzed using the PetroFLAG system set
to response factor 10 (Ref. 2).
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TABLE 11

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS AMOUNTS OF CREOSOTE?

Creosote Conc. (ppm)

100

200

500 1000

PetroFLAG Response (ppm)

103

210

538 1043

% Response of the PetroFLAG system for soil containing various levels of creosote. The samples
were analyzed using the PetroFLAG system set to response factor 8 (Ref. 2).

TABLE 12

RELATIVE RESPONSE OF PetroFLAG SYSTEM TO VARIOUS

POLYCYCLIC AROMATIC HYDROCARBONS*

Spike Level in ppm

PetroFLAG Reading

Response Relative to

Compound (Matrix Used) in ppm (Rf 10) Mineral Qil Calibrator
Anthracene 100 (Soil) 798 8
Benzo[a]pyrene 50 (Soil) 180 3.6
Chrysene 16 (Solvent) 172 11
Fluoranthene 200 (Solvent) 101 0.5

Pyrene 200 (Solvent) 216 1.1

% The data for anthracene and benzo(a)pyrene were generated by spiking each compound onto a
composite sandy clay loam soil and homogenizing the sample for later analysis. The soil sample
size was 10 g. The soil spiking procedure used for anthracene and benzo(a)pyrene produced
inconsistent results for the other PAH compounds. These compounds (chrysene, flouranthene,
and pyrene), which are very soluble in the extraction solvent, were spiked directly into the
extraction solvent and analyzed. All of the PAHs samples were analyzed on response factor 10
(the correct response factor for mineral oil). The data indicate that, for example, using a standard
sample size analyzed on response factor 10 (the correct response factor for mineral oil), a 100
ppm anthracene sample read 798 ppm. The PetroFLAG response to the above analytes is equal
to or greater than the calibrator in all cases except for fluoranthene which has a response

equivalent to diesel fuel.

NOTE: When analyzing soils containing anthracene, benzo(a)pyrene, or chrysene the PetroFLAG
meter will read over range for concentrations of 250, 550, and 180 ppm respectively. These soils
can be analyzed using a 1 gram sample size to increase the maximum quantifiable concentration.
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TABLE 13

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS AMOUNTS OF JET-A*

Jet-A Conc. (ppm)

0 40 79 198 397 793 1586 2776

PetroFLAG Response (ppm) 54 110 162 208 368 700 1592 2808

% Response of the PetroFLAG system for soil containing various levels of Jet-A. The composite
soils were prepared from two types of clay-loam soil and sand. The component soils were air dried
and sieved to remove particles larger than 850 um and then mixed in the ratio 2:1:1, followed by
tumbling for one hour. The soil was weighed out into 10 g aliquots. Each of the soil aliquots was
spiked by direct injection of Jet-A fuel onto the soil using a microliter syringe, mixed, and analyzed
by the PetroFLAG system with the instrument set to response factor 4. The coefficient of
determination (r?) for the Jet-A data was 0.997, indicating that the PetroFLAG response was linear
over the range 40 ppm to 2808 ppm (Ref. 4).

TABLE 14

RESPONSE OF PetroFLAG SYSTEM WITH VARIOUS AMOUNTS
OF WEATHERED GASOLINE?

Weathered Gasoline Conc. (ppm)

1000 2040 3050 4070

PetroFLAG Response (ppm) 285 1780 4335 6870

Response of the PetroFLAG system for soil containing various levels of weathered gasoline (50%
evaporated). The manufacturer recommends that PetroFLAG be used to qualitatively detect
gasoline at these levels. Itis not recommended that PetroFLAG be used quantitatively for gasoline
unless significant response factor corrections are made and evaporation of the target
hydrocarbons is addressed. The samples were analyzed using the PetroFLAG system set to
response factor 2 (Ref. 2).
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I ntroduction to the PetroFLAG® Hydrocarbon Analysis System

NOTE: PLEASE READ THE ENTIRE MANUAL
BEFORE ATTEMPTING TO RUN THISTEST

The PetroFLAG hydrocarbon analysis system is a
broad spectrum field analytical tool suitable for any
type of hydrocarbon contamination regardless of the
source or state of degradation®. Unlike other field
screening methods, the PetroFL AGsystem does not
target specific compounds such as BTEX (Benzene,
Toluene, Methylbenzeneand Xylene) or PNAs(Poly-
Nuclear Aromatics) that may be part of some
hydrocarbon mixture. This makes the PetroFLAG
systemavery versatile analytical method that can be
used on most hydrocarbon spills without prior
knowledge of the BTEX or PNA content of the
contaminant. The PetroFL AG system uses patented
chemistry to respond to the broadest range of
hydrocarbons possible. The PetroFLAG system is
most sensitive to heavier hydrocarbons such as oils
and greases and less sensitive to the lighter more
volatile hydrocarbon fuels. The specially designed
PetroFLAGanalyzer allows the user to select, in the
field, the response factor that is appropriate for the
suspected contaminant at each site. The response
factors for a number of contaminants are listed in
Table 1. Using the selected response factor, the
analyzer compensates for the relative response of
each analyte and displays the correct concentration
in ppm. The response curves for some typical
hydrocarbon contaminants are plotted in Appendix
A.

All chemical methods for hydrocarbon analysis in
soil that are currently in use, whether they be field
screening or laboratory methods, depend on solvent
extraction to remove the hydrocarbons from the soil
sample. The extraction efficiency for each method is
a function of the solvent used and the extraction
procedure. This efficiency is also dependent on

1Brakefluid, phosphate ester based hydraulic oil,
and other soluble fluids, will not be detected by
the PetroFLAG system.

many other factors such as the soil type, water
content, pH, etc. Many EPA SW-846 methods use
chlorinated solvents or Freon as extraction solvents.
These solvents were originally chosen for their
extraction efficiency of polar organic compoundsand
may not be appropriate for hydrocarbons.
Furthermore, special measures need to betakenwith
these lab methods when the soil is wet? The
extraction efficiencies may be aslow as 1%?2 in some
cases.

Theextraction solvent usedinthe PetroFL AG system
has been carefully developed to give consistent
extraction efficiencies over the range of soil types
and conditions most commonly encountered in the
field. The PetroFLAG solvent system contains no
chlorofluorocarbons or chlorinated solvents. The
extraction efficiency is unaffected by soil moisture
and, in most cases, is up to 15%(w/w).*

Because the PetroFLAG system has such a broad
response spectrum, there are situations where it will
indicate a higher hydrocarbon concentration than
other methods. This can be due to the higher
extraction efficiency of the PetroFLAG extraction
solution or the broader response range of the
detection system. SW-846 method 8015B, for
example, targets only a very narrow range of

2USEPA SW846 Method 3550A Ultrasonic
Extraction Rev 1, November 1992

3Lee, W.E. 111, Houchin, C.A. and Albergo, N.,
"TRPH Discrimination of Petroleum and Non-
petroleum Organic Materials', American

Environmental Lab, December 1993.

*The presence of water will cause a dilution
effect resulting in alower response. This effect
can be corrected for, if the water content is
known. (For a more complete discussion see
“Using the PetroFLAG System: Effects of Sail
Water Content on PetroFLAG Result”)



hydrocarbonstypically inthe"Diesel" or "Gasoline"
range (DRO or GRO). This method does not detect
oils or greases unless the analyst changes the
method and specifically looks for the heavier
compounds. Requesting 8015B for diesel range
hydrocarbons may result in under reporting of the
actual total hydrocarbon contamination when oilsor
greases are present. Method 418.1 isamore general
method and detects any Freon extractable
compounds that contain a C-H bond. This method
has relatively poor extraction efficiencies with many
soil types. For a more complete discussion of the
comparability of hydrocarbon methodssee A ppendix
B.

Since the PetroFLAG system responds to the full
range of hydrocarbons it will also detect some
naturally occurring hydrocarbon-like compounds.
(Method 418.1 uses a silica column to remove some
of these compounds, but will still detect naturally
occurring terpenes and creosotes, etc.) Therefore, in
situations where high organic content is suspected,
background levels outside the spill site should be
determined. Thiswill help to identify any naturally
occurring sources of hydrocarbonsthat may causea
positive interference with the test. In cases where
there exists a high natural organic background, a
"Background Correction" can, in limited
circumstances, be used to correct readings for this
positive interference. Note: Because of the broad
spectrum screening nature of the test, naturally
occurring waxes and oils can cause high readings;
however, fal se negativesor under-reported levelsare
very unlikely.

The PetroFLAG system isavaluable field analytical
tool when used as part of asystematic sampling plan.
As part of any site work, aways have the
hydrocarbon contamination characterized at some
point during the project by for example, sending
confirmation samples for closure to a certified
laboratory. Since each laboratory method for
petroleum hydrocarbons has a different target
analyte and different response characteristics, use
only appropriate methods for comparison.
Furthermore, since the proficiency of laboratory
methodsfor petroleum hydrocarbonsvariesfromone
laboratory toanother; itisimportant to verify that the
lab you use is proficient with the method you
request. Alwaysask for QA/QC dataand verify that
the blanks, duplicates and spikes are within

specification for the method. When using alab that
is new to you, send them proficiency samples of
known concentrations and varying water content.

Lab results often contain one or more samples that
are designated "ND" (none detected) without a
quaifier. This type of reporting is misleading
because information on the limit of quantification is
not included. The designation "ND" never means
zero ppm and should befollowed by anindication of
the detection limits of the method used to obtain the
result, e.g., ND<40 ppm. Inmany casesthe detection
limits for amethod will vary with samplesize, dilution
factors or extraction procedures and may not be the
same for all samples in the sample batch. The
detection limits for some of the common lab TPH
methods are on the order of 40-50 ppm. Therefore,
when comparing laboratory data it is important to
know the realized detection limits implied in any
"ND" results.



Using the PetroFLAG System

The PetroFLAG analyzer has been specifically

designed to be used with the unique patented

chemistry of the PetroFLAG system. The meter is
shippedfully calibrated, preset with responsefactor
5. This calibration is sufficient to begin screening

measurements; however, in
order to achieve optimum
performance we recommend
that the analyzer be calibrated
with each batch of samples, or
at least daily. The PetroFLAG
analyzeriseasy tocalibrateand
a calibration standard is
included with every refill pack.

ThePetroFLAG analyzer stores
two independent calibration
equations in separate memory

locations. Each calibration has
a unique designation, "1C" or
"2C". One way to effectively

use this feature is to use one
for a “low temp.” calibration
and one for a “high temp.”

calibration. This practice is

very useful when working at
field locations where the
ambient temperature varies by
more than 10°C over thecourse
of theday. Onecalibration, run
at the lower temperature in the
morning,could be stored under
“1C” and later as the
temperature rises, triggering a
temperature warning, a new
calibration can be run and
stored under “2C”. (Seebelow
under “ Temperature Effects’)-

Table 1: Response Factors and Method
Detection Limits for Common
Hydrocarbons
Hydrocarbon Type Method Response
Detectio Setting
n Limit
(ppm)

Transformer Oil 15 10
Grease 15 9
Hydraulic Fluid 10 8
Transmission Fluid 19 8
Motor Oil 19 7
#2 Fuel Qil 25 7
#6 Fuel Oil 18 6
Diesel Fuel 13 5
Gear Oil 22 5
Low Aromatic Diesel 27 4
Pennsylvania Crude 20 4
Oil

Kerosene 28 4
Jet A 27 4
Weathered Gasoline 200** 2

*See Appendix A
+Due to the non-linear response curve of Gasoline, quantification below
1000 ppm may underestimate the true contamination

Choosing the Correct Response Factor

Themicroprocessor inthe PetroFL AG analyzer uses
the calibration data to convert the optical reading
into a preliminary concentration. The selected

response factor is then
used to calculate the
correct concentration for
the analyte of interest.
Therefore, it is important
to choose the response
factor that is appropriate
for the particular
hydrocarbon or class of
hydrocarbons present at
the site. The response
factor can be changed at
any timewithout affecting
the stored calibrations.
(See“Anayzer Operation
Examples: Standard
Operation-Changing
Response Factor Without
Recalibrating”)

If the contaminant is
known or suspected,
choose the appropriate
response factor from
Table 1 and set that
response factor on the
analyzer. (See“Analyzer
Operation” below.) |If
there is a mixture of
hydrocarbons, use the
most conservative
response factor (i.e. the
lowest) for the
contaminants knowntobe
present. If the
contaminants are

unknown, choose a conservative response factor
based on those hydrocarbons that are likely to be
onthesite. Examination of Table 1, indicates that
the maj ority of typical contaminantsarein response

category 5 or above.



Analyzing High Concentration Samples

The PetroFLAG Hydrocarbon Analyzer is pre-
programmed to warn the user of an over-range
condition. If the over-range reading is outside of
the linear range (10 precision), but still within the
quantifiable range (£20% precision), thereading will
be displayed blinking. Thisreading can be used as
an indication that the concentrationin the sampleis
not less than the displayed value. Since the
response curve for most analytes is non-linear at
high concentrations, the concentration in the
sample may be higher than the displayed value. |f
the over-range condition is outside of the
quantifiable range of the meter, the display will
show ablinking "EEEE". Either error indication can
be cleared by simply inserting the next vial and
pressing the <READ/ON> key.

Accurate results can be difficult to obtain when 10
gram soil samples with high contaminant
concentrations are used since they may cause a
over-range condition on the PetroFLAG analyzer.
To quantify these high contaminant samples,
extract fresh soil samples of 1 gram size and
reanalyze. Then multiply the result by 10 to obtain
the concentration in the sample. Using this
procedure, it is possible to measure oils containing
up to 50,000 ppm of light hydrocarbon
contamination or 10,000 ppm of a heavier
hydrocarbon. For readings at higher
concentrations, a“high range kit” is available.

NOTE: The use of either smaller sasmples or “high
range kits” will affect the precision and accuracy of
the method as well as raise the MDL (Minimum
Detection Limit) in proportion to thedilution factor.

Converting Response Factors for Data Already
Collected

Collected datacan beeasily converted to the correct
reading when it has been determined that thewrong
response factor has been used. To make this
conversion, multiply the measured value by the
response factor initially used to make the
measurement and divide by the new response
factor.

Temper atur e Effects on M easurements

The PetroFLAG analyzer is equipped with an
onboard temperature sensor to measurethe ambient
temperature while measurements are being made.
The software uses the temperature readings to
correct the optical readings for drift caused by the
temperature fluctuations. The corrections have
been determined for their effects on the turbidity
development and the temperature drift of the
electronics.

The PetroFLAG analyzer can be used at
temperatures from £C to 45°C. The temperature
correctionsarevalid for temperatureswithin 10°C of
the calibration temperature. If a calibration is run
with each batch of samples, the temperature
correction is not significant and measurements can
be made at any temperature within the usablerange
of theinstrument. However, if no calibration isrun
and the ambient temperature deviates from the
calibration temperature by more than 10°C, an error
condition will result. The analyzer will display
"Err4" which can only be cleared by pressing the
<NEXT>key. Pressing of the<NEXT>key will clear
the error and display the current reading. This
reading can be recorded but it should be noted that
the ambient temperature was outside of the
acceptable 10°C window. Any other samples
remaining in the series can be read, however, the
same error condition will most likely occur. The
meter must be recalibrated to eliminate this error
condition.

The ambient temperature should be checked before
starting to avoid a temperature error when a
calibrationisnot run with the samples,. Thiscanbe



done by taking a reading without inserting a vial
into the meter. If a reading is displayed, the
temperature iswithin range and additional readings
can proceed. If anerrorisdisplayed, the meter must
be recalibrated before proceeding.

As previously mentioned, the storage of two
calibrations, each at a different temperature, will
reduce the number of recalibrations necessary as
the temperature changes. If thetwo calibrationsare
stored under “1C” and “2C" and are run at
temperatures levels 20°C apart, the effective
temperature range for measurements now becomes
40°C.

Effects of Soil Water Content on PetroFLAG
Result

The presence of water in a soil sample will have a
definite effect on the reporting value in the final
PetroFLAGresult. Aswith all field measurements,
the PetroFLAG systemresultiscal culated based on
the sample weight “as received”. If there is water
present in the sample, this will produce a “wet
weight” result causing an apparent under reporting
by the PetroFLAG technique when compared to a
laboratory reporting on a“dry weight” basis.

To correct for the difference between “wet weight”
vs. “dry weight” results, simply divide the
PetroFLAG value by the “fraction solids’ (FS),
where fraction solidsis:

FS = Dry Weight/Wet Weight
or:

FS= (100 - %water)/100

Furthermore, when reporting the wet weight vs. dry
weight results, the presence of water in asoil sample
will cause a“dilution effect”. Sincethe PetroFLAG
solvent system ismiscible with water, the water in
the soil will be extracted into the solvent phase. The
aliquot filteredintothe devel oper vial will, therefore,
be diluted by the presence of the water. To afirst
approximation, the correction for this “dilution
effect” ismade by multiplying the PetroFL AG result
by one plus the “fraction water” in the sample,
R’ =R(1+FW), where fraction water (FW) is:

FW=(Wet Weight - Dry Weight)/Wet Weight
or:
FW = %water/100

The equation below can be used to achieve an
overall correction that includesboththeconversion
of the PetroFLAGresulttoa“dry weight” valueand
the correction for the dilution effect:

R=R((2/FS) - 1)

where:
R’ =“Dry Weight” Corrected Result
R = Result displayed by PetroFLAG unit
FS = Fraction Solids

where:

FS=(100 - %water)/100

The above correction is applicable for typical soil
types containing up to approximately 15% water by
weight. For heavy clays or samples with higher
water content, the effect of water content will vary
with the analyte and should be determined
specifically for each site.

In many cases, the effects of water content can be
overcome by using a smaller sample size. This

approachisthesimplest and can be used effectively

when a reduction in precision resulting from a
smaller sample size still satisfies the overall data
quality objective.

In some soils with high water content, the

PetroFLAG response will be reduced both by the

poor extraction efficiency of the analyte and a
smple dilution. In these soils, the effect of water

content on the extraction efficiency can sometimes

be reduced by the addition of anhydrous sodium
sulfate.

To treat such soils with sodium sulfate, weigh out
the appropriate amount of soil sample (10 gramsfor
astandard analysis) followed by the addition of up
to 10 grams of anhydrous sodium sulfate. Mix the
system thoroughly by stirring and/or shaking the
sample until afree-flowing mixture is formed. Add
the extraction solvent from a break-top ampule and
then, follow the standard analysis procedure.



Treatment with sodium sulfate can improve the
extraction efficiency, but will not correct for either
the dilution effect or the wet weight/dry weight
reporting error. The actual water content in the
sample should be determined at some point so that
the above corrections for wet weight and the
dilution effect can be applied to the final result.

Sample Preparation

Each 10-pack of soil reagents containsreagentsand

supplies for 10tests. Inaddition, oneblank and one
calibration standard are included. Samples can be
run individually or by batch. For optimum
performanceand throughput, samplesshouldberun

in groups of 10 samples, once the meter has been

calibrated with a blank and a standard. The meter
does not need to be recalibrated, provided that the
operating conditions and reaction times are

maintained. Total timeto analyze 10-15 samplesis

approximately 20-25 minutes.

Calibration

To insure accurate quantification and repeatable
results,itisrecommended that the PetroFL A G meter
be recalibrated with each batch of 10 samplesor, at
least, daily. The meter iseasily calibrated using an
extraction solvent ampule as a blank and the
calibration standard (supplied with each ten-pack of

reagents).

After exiting the calibration mode, all additional
readings made by the PetroFLAG anayzer will
automatically incorporate the selected response
factor. Therefore, rereading of the calibration
standard will result in an incorrect reading unless
the responsefactor being used is 10 and within the
correct development time of the sample.

NOTE: Once the blank and calibration standard
have been read, discard them. They will fade with
time and cannot bereused; DONOT USETHEM TO
RECALIBRATE THE METER OR TO CHECK THE
EXISTING CALIBRATION.

Preparing Blanksand Standards

Thefollowingdescriptionsummarizestheprocedure
for preparing the blank and calibration standard.

Read the step-by-step instructions below
completely beforebeginningthecalibrationprocess.

To prepareablank and acalibration standard, first
label two soil tubes, one as the "blank” and the
other asthe "standard". Addtotheblank tubethe
contents of abreak-top ampule labeled “Extraction
Solvent”. Addthecontentsof the break-top ampule
labeled " Calibration Standard" to the standard soil

tube. Processtheblank and standard exactly as soil

samples as described below. (See“ The PetroFLAG
Test Procedure”)

QA/QC

Performing periodic calibrations of the PetroFLAG
meter is one of the most important quality control
checksthat can be made. In addition to calibrating
the PetroFLAG meter, performance of periodic
calibration also serves as aquality control check of
the entire analysis system. Each time a calibration
is performed the individual operator needs to
prepare afresh set of standardsfollowing theentire
analysis procedure. Tocompleteavalid calibration,
the resulting test standards must meet the QC
acceptance criteriastored in the meter. Eachtimea
calibration is carried out, the meter verifies if the
operator is performing the test correctly, e.g.,
following the correct order of steps in sample
preparation, holding to the timing requirements,
operating the meter correctly, etc. while the meter
checks its basic operation. As each calibration is
made, the intensity of the test solutioniscompared
to the stored values for acceptance. If the optics
have degraded or the electronics are out of
specification the calibration will be flagged as an
error.

The most important factor affecting the accuracy of
PetroFL AGmeasurementsisoperator error followed
by the ambient temperature determination. If the
temperature varies by more than 10°C from the
calibration temperature, the accuracy of the
resulting measurement will be affected. Therefore,
during each measurement made by the meter, the
current ambient temperature is compared to the
temperature determined at calibration. If the
difference is more than 10°C, awarning is flashed
aerting the operator of the temperature drift. This
QC check istransparent to the user unless an error
condition exists.



The internal check of the optical system is also
transparent to the user. The PetroFLAG meter is
designed withtwoindependent optical channels. If,
during ameasurement, both channels do not agree,
an error condition will be generated.

Along with these QC checks, which are performed
automatically by the PetroFLAG meter, additional
QA/QC procedures should bedevel opedto provide
assurances that the dataquality objectivesfor each
project aremet. Themost important part of any SOP
(Standard Operating Procedure) should include
provisions for ensuring that confirmatory samples
are sent to aqualified lab for verification as to the
type of hydrocarbon contamination present. This
will also serve as a check of the response factor
being used. When PetroFLAG meter results are
determined to be either high or low when correlated
to laboratory data, then a new response factor
should be calculated and used. If the PetroFLAG
results are not well correl ated with the lab, then the
fiedd techniques should be examined to determine
possible sourcesof error. A lack of correlation may
be the result of inhomogeneous samples or may be
due to splitting technique, etc.

A program of field QA/QC should bedevel oped that
is compatible with the competing requirements of
each user. It should include, aminimum of periodic
soil blanks, equipment blanks, soil spikes, and
dupes. Other procedures should be implemented
depending onthe specific requirementsof each site.



The PetroFLAG Test Procedure

1

3

4)

Label the soil extraction tubes (plastic tubes
with colored caps) and developer vials (small
glassvia swith black caps) with theappropriate
sample ID. Usetheself-adhesivelabelstolabel
the screw cap of the developer vial. Do not
write in the center 1/3 of the developer vial as
this may obscure the optical path when the
readings are made

Weigh 10 grams (x 0.1 gram) samples of all
unknown soils into each of the labeled color-
capped polypropylene tubes.

Set timer for 5 minutes. Add one break-top
ampule of extraction solvent (blue
polypropylene top) to the first tube. Start 5
minute timer and shake for 15 seconds. A
separate ampule of extraction solvent is added
to each of the remaining sample tubes when
additional samples are being analyzed. Shake
each tube for 15 seconds ensuring that the soil
samples are fully wet. Shake each tube
intermittently for atotal of 4 minutes, then allow
each tube to stand for the remaining 1 minute.

Verify that thefilter disk isfirmly attached to the
syringe barrel. Remove the cap from the first
labeled developer vial. Carefully decant the
liquid from the polypropylene soil tubeinto the
syringe barrel minimizing the transfer of soil
particles, as this may plug the filter. Insert the
plungerintothesyringebarrel. Discardthefirst
few drops from the filter into a waste container
by pressing the plunger. Next, add the soil
extract drop-wiseto the devel oper solution until
the meniscus just enters the neck of the vial
(seefigure). Shakethevial for 10 seconds, start
the 10 minute timer and proceed to the next
sample. Read the samples as close to the 10
minute time period as possible. Record this
reading. Do NOT attempt to reread the sample
as sample variation will occur due to fading of
the solution over time. Do not let the devel oper
vials stand longer than 20 minutes before
reading, as this may result in lower than actual
values.

10

5

If meter is off, turn on the meter by pressing
<READ/ON> key and calibrate (optional, see
Analyzer Operation).

Toread, wipethevial, place into the meter and
press the <READ/ON> key. Be sure that the
outside of the vial is clean before reading.
Record result on work sheet. Read vialsin the
same order as they were prepared.

\Fill Level

6 mL Developer Vial



Analyzer Operation

The PetroFLAG analyzer is controlled by a low-
power consumption micro-computer with a pre-
loaded operating program which is stored in
EEPROM memory. The program cannot be lost
regardless of battery condition. The meter stores
two calibration curvesin separatememory locations.
These calibration curves can be independently
updated and the response factors can be changed
without losing the calibrations.

The PetroFLAG meter is configured to allow easy

access to the program modes. The currently active
mode is indicated on the LCD display while a
reading isin progress. Theresponsefactor andthe

active calibration can be changed from the MAIN

MENU using the fourkeysonthekeypad. Thefour
keysare:

)

SCROLL Scrolls through menu choices.

—

) Exits the read mode or skips a
NEXT menu option without changing or

executing. (Also used to clear

— .

error conditions.)

SR
CR)EJAD Turns the meter on and starts a

reading.

—

) Selects a menu choice. Manually
SELECT turns meter off (only in the read
OFF mode).

-

When the PetroFL AG analyzer isturned on, the unit
will return to the last mode it was in prior to being
shut down. Under normal operating conditions, the
analyzer will power upintheread mode. When the
analyzer powers up intheread mode, thescreenwill
display the last measured value for two seconds,
and then, display the currently selected calibration
curve (“1C" or “2C") and response factor (1-15).
The meter is now ready to resume measurement.
Simply insert a new sample vial into the meter and

push the <READ/ON> key. The display will initially
indicatethecalibration curve(either “1C” or “2C") and
the response factor (1-15) that is currently selected.
Next, the term “CALC” will flash on the screen and
after 5 seconds, the measured concentration in ppm
will be displayed.

NOTE: If the battery is disconnected and then
reconnected, the meter will automatically return to the
MAIN MENU. If the calibration curve and response
factor displayed arethedesired parameters, theMAIN
MENU can be exited while retaining the calibration
data by pushing the <NEXT> key. To return to the
read mode, continue pressing the <NEXT> key until
the display shows the calibration curve and the
response factor continuously without blinking.

If you wish to exit the read mode, push the <NEXT>
key andtheoperationisreturnedtotheMAIN MENU.
The <NEXT> key isalso used to skip a step where a
menu selection is required. To change a flashing
menu option, push the <SCROLL> key while the
option is flashing. To store the currently flashing
menu choice, push the <SELECT> key. This stores
the current choice and moves the flashing cursor to
the next program mode.

Selecting a Calibration Curve

Either of the two calibration curves, identifiedas"1C"
and "2C", can be selected from the MAIN MENU.
From either calibration curve any response factor can
be selected. To change the response factor or to re-
calibrate the unit, use the <NEXT> key to enter the
MAIN MENU screen. Immediately upon entering this
menu three decimal pointsand the responsefactor are
displayed. Next, thefirst two characterson the screen
indicates the calibration curve that is currently
selected (“1C” or “2C") isdisplayed. They will blink,
indicating that a new curve may be selected. Usethe
<SCROLL> key to scroll to the next calibration curve.
Push the <SEL ECT/OFF> key to select the curve.

The response factor will then blink. Use the
<*SCROLL> key to scroll to the desired response
factor for the target analyte and press the
<SEL ECT/OFF> key.



Reading the Blank and Standard

After the response factor has been selected, the
screen will read “CALC” for five seconds and then
display the calibration temperature. This
temperature will remain onthe screen until either the
<NEXT> key or the <READ/ON> key is pressed.
The screenwill then prompt you for the"blank” vial
by displaying "-bL-". Insert the blank vial in the
meter and press the <READ/ON> key (See
"Preparing Blanksand Standards" under "Using the
PetroFLAGHydrocarbon Analysis System). After
5 seconds the screen display should read "0" for 2
seconds. The screen will then prompt for the
calibration standard, "-CSd". Insert the calibration
standard in the meter, press the <READ/ON> key
and after 5 seconds, thecalibrationiscomplete. The
meter will then re-read the calibration standard to
verify avalid calibration and display "1000". If the
concentration of the calibration standard is not
correct using thenewly cal culated equation, anerror
message will flash until the <NEXT> key is pushed.
If an error condition exists, the previously stored
cdibration constants will be retained until a valid
calibration is completed (See Appendix C, Table 1:
Error Conditions).

Taking a Reading

After calibration, the meter will then display the
calibration curve in use (“1C” or “2C") and the
current responsefactor selected. Themeter isready
to read the first sample by inserting the sample vial
into the meter and pressing the <READ/ON> key.
After reading the sample, the meter will display the
concentration in parts per million (ppm) until either
the <READ/ON> key or the<NEX T> key ispushed.
If no key is pushed for a period of five minutes,the
meter will turn off automatically. If the meter turns
off automatically, the meter can be reactivated by
pressing the <READ/ON> key and the unit will
return to the operation mode last used. The meter
can be turned off manually by using the
<SELECT/OFF> key, whileintheread mode only.

The optical system on the PetroFLAG analyzer is
covered with ascrew captokeep out stray light. To
remove this screw cap from the via holder, simply
unscrew it 1/4 of aturn counter-clockwise. To make
a measurement, insert the developer vial into the
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unit, place the screw cap over the vial, and while
pressing down on the cap (depressing the spring in
the bottom of the via holder), rotate the cap
clockwise. Turn the cap until it is snug, but do not
over-tighten.

Power Requirement

The PetroFLAG analyzer is powered by one 9V
akaline battery (included). This battery should last
for several thousand readings. If a low battery
condition exists "L P" will appear on the display.



Analyzer Operation Examples

Outlined below are step-by-step examples of how to
use the PetroFLAG analyzer. Under normal
operating conditions the meter will power up in the
read mode. The examplesgiven herecategorized as
"standard operation" assumethat the meter was|ast
operated in the read mode. If the meter wasleftin
another mode for longer than five minutes or the
batteries wereremoved, see bel ow for special cases.

Standard Operation:

(Whenever the last operation mode was read, the
calibration data is current and the last-used
response factor isvalid.)

1) Turnthe meter on by pressing:

The last reading will be displayed
for 2 seconds. The display will
show the calibration curve and
response factor currently selected.
The meter is now in the read
mode.

READ

ON

2) Remove the screw cap, insert developer vial to
be read and retighten cap.

3) To begin reading press:

The display will show the
calibration curve and response
factor currently selected (blinking),
the display will read “CALC” for 3
seconds, and the final result will
be displayed.

READ
ON

4) The result will be displayed until the next
reading is taken. To make the next reading:
remove the vial and repeat steps 2 and 3 above.
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Standard Operation/Changing Response Factor
Without Recalibrating:

(Whenever the last operation mode wasread and a
different response factor isdesired.)

1) Turnthe meter on by pressing:

The last reading will be displayed
for 2 seconds. The display will
show the calibration curve and
response factor currently selected.
The meter is now in the read
mode.

2) Return the operation to the MAIN MENU by
pressing:

Three decimal points will be
displayed along with the current
response factor. The calibration
curve designation will begin
blinking.

N

3) Theresponse factor entry modeis activated by
pressing:

The response factor will begin to
blink indicating that it may be
changed.

N

4) Scroll to the desired response factor by
pressing:

The next response factor will be

SCROLL displayed. Continue pressing the
<<SCROLL= key until the desired
response factor is displayed.
(Response  factors scroll in

descending order, i.e., 15-1)



5) When the desired response factor is reached,
select it by pressing:

The new response factor has been

SELECT selected. The meter will calculate
OFF and display the current
temperature.

6) Moveto the next screen by pressing:

The meter will prompt for the
blank to be entered and the
calibration procedure to begin by
displaying “-bL-*.

NEXT

7) Skipthiscalibrationprocedureand movedirectly
to the read mode, saving the new response
factor but not recalibrating, by pressing (This
exits the calibration mode without affecting the
current calibration data):

8) Proceed with the reading of a sample by
following the above procedure for "Standard
Operation" beginning at step 2.

The meter will display the current
calibration curve and the selected
response factor and is ready to
read a sample using the new
response factor.

Standard Operation With Recalibration:

(Where the last operationa mode was the read
mode and the meter isto be recalibrated.)

Prior to performing this calibration procedure,
prepare theblank and standard as described in the
manual under "Using the PetroFL AG Hydrocarbon
Analysis System- Preparing Blanksand Standards’.
They may also be prepared along with the unknown
samplesin order to save time.
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1) Turnthe meter on by pressing:

The last reading will be displayed
for 2 seconds. The display will
show the calibration curve and
response factor currently selected.
The meter is now in the read
mode.

READ
ON

2) Return the operation to the MAIN MENU by
pressing:

Three decimal points will be
displayed along with the current
response factor. The calibration

NEXT

curve designation will begin
blinking, indicating that it may be
changed.

(If the displayed calibration curve is the one to be
redetermined, skip directly to the response factor
input by pressing the < NEXT> key.)

OTHERWMSE

3) Scroll to the calibration curve that is to be
redetermined by pressing:

SCROLL

4) When the desired calibration curve is
determined, select it by pressing:

The display will show the next
calibration curve designation.

The calibration curve is selected
and the meter will prompt for the
input of the response factor.

SELECT
OFF

5) If the response factor displayed is not the
desired one, use the <SCROLL> key as
described the previous section above under
"Standard Operation - Changing Response
Factor Without Recalibrating”. If the response
factor is correct, skip this step by pressing:

The meter will calculate and
display the current temperature.



6) Move to the next screen by pressing:

‘li%iilll

7) Remove the screw cap and insert the prepared
blank vial, replace the cap and begin calibration
by pressing:

The meter will prompt for the
blank to be entered and the
calibration procedure to begin by
displaying  “-bL-“.

The display will blink showing the
selected calibration curve and
response factor. The meter will
display "0" for three seconds and
prompt for the calibration standard
by displaying “-CSd”.

READ
ON

8) Remove the screw cap and blank vial and insert
the calibration standard vial. Read the

calibration standard by pressing:

The display will blink showing the
selected calibration curve and
response factor. The display will
read ""1000" for three seconds and
display the currently selected
calibration curve and response
factor continuously. The meter is
now in the read mode.

READ

ON

9) Proceed with reading the unknown samples by

following the procedure for *Standard
Operation” above, beginning with step 2.
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Special Operating Conditions:
Replacement of Battery:

NOTE: UseONLY 9V Alkaline or 9V Lithium
battery. Use of carbon/zinc battery will cause the
PetroFLAG meter to malfunction.

Open the battery compartment by sliding the
compartment door back (indicated by the arrow on
the back of the unit). Lift out the old battery from
the compartment and carefully unsnap the battery
fromthe wire harness/connector. Replace with a
fresh akaline battery by snapping the wire
harness/connector onto the new battery making
sure the polarity is correct (The snaps will only go
on one way). Reinsert the battery and connector
into the compartment being careful not to twist/
damage the connector wires. Replace compartment
door by sliding the door forward until the latch
clicks.

Operation of the Meter After the Battery hasbeen
Disconnected:

When the battery hasbeen disconnected the micro-
processor will automatically return to the MAIN
MENU oncethe battery hasbeen reconnected. The
meter, however, will not be in a read mode but is
calibrated for use, unless other factors warrant
recalibration. The operations to be performed will
determine the exact stepsto befollowed. The steps
to follow are described above in the various
sections of “ Analyzer Operation Examples.”

Meter Left to Turn Off in Other Mode:

When the meter is left in any "screen" for five
minutes the meter will shut off automatically. The
meter will return to last active screen when the
<READ/ON> key is pressed.



Helpful Suggestions and Safety Precautions

When PetroFLAG test results indicate no
hydrocarbonsarepresent, the samplecanbesentin
for certified laboratory confirmatory analysis. All
environmental soil sampling used for final closure
should be performed using methods that are
approved by the local regulating agency.

Personal protection should be worn during soil
sampling and testing. A minimum of latex gloves
and goggles should be worn.

Decontamination stations should be set up using
appropriate cleaners and rinsing solutions. Soil
sampling equipment not supplied with the reagent
pack should be decontaminated between sampling
locations to prevent the possibility of cross
contamination.

All reagents and sampling scoopssupplied with the
kit are single-use disposable items. Therefore, do
not reuse spoons, tubes, filters, or vials. The
electronic balance isNOT disposable.

CheckambienttemperatureBEFORE extractingsoils,
when a calibration procedureis not planned for the
current batch of test samples.

Make sure the filter disks are screwed on tightly
before adding the soil extract to afilter syringe.

Do not leave the PetroFLAG analyzer in direct
sunlight when notinuse. Storetheinstrumentinthe
protective carrying case with the lid closed.

Make sure that the contamination at the site is
characterized at sometime during theinvestigation.

Avoid sampling organic matter. Scrape away
organic material (leaves, sticks, etc.) before
sampling.

Avoid sampling directly under pine, cedar, and fir
trees unless the sample is collected below the
organic layer. Do not collect samples from areas
where tree roots have been encountered.

16

Avoid sampling directly beneath creosote bushes,
sage brush and other oil bearing plants.

Commonly Asked Questions
What aretheresponse factors?

A response factor (RF) is the relationship between
the analyte of interest and the calibration standard.
Theturbidity formedinthedevel opment solution by
the sample is compared to the calibration standard
followed by a calculation which determines the
correct concentration for your contaminant. For
Example: Equal concentrationsof diesel and mineral
oil do not produce the samelevel of turbidity. A RF
value of 10for minera oil divided by the RF value of
5 for diesel produces aresult of 2. This means that
mineral oil formstwice the turbidity of diesel at the
same concentration. Stated another way, 250ppm
minera oil forms the same turbidity as 500 ppm
diesel. For moreinformation please see Appendix A
in the Manual.

Why doesn’t my calibr ation standar d r ead 1000ppm
when | re-read it after calibrating?

This is directly related to the first question. The
caibration standard is 1000 ppm mineral oil,
therefore, if youread it on any RF other than 10 you
will get adifferent number.

How long are my samples good for after they
develop for 10 minutes?

ThePetroFL AG devel opment processisatemporary
reaction, therefore, readingsshould betakenright at
the end of the 10 minute development period. The
turbidity will continueto develop for period of time,
after which the solution will begin to fade. Do NOT
attempt to reread the sampleasresultsmay vary due
to these changesin the solution. No measurements
should be taken after 20 minutes. This means you
must record your data as it is generated because
you cannot save your sample vials for future
analysis.



After | prepare a set of calibration solutions how
long arethey good for?

Since the PetroFL A Gdevel opment chemistry fades
over time they are only good for a single use and
the 10 minute time window should be adhered to.

The screen isdisplaying an error code, what does
it mean?

See the reference table in Appendix D for alist of
“Error Conditions’.

What can | do if my reading is over-range?

Process a new sample using a 1 gram soil sample
and multiply the end result by 10. This sample
dilution will alow you to read up to 10,000-15,000
ppm on most samples (1-1.5%).

The meter is“stuck” in the calibration program
modewiththe“ 1C” or “2C” charactersflashing?

The meter will not alow norma calibration
procedure or sample measurement when the
<READ/ON> key is pressed, but returns to a
flashing “1C” or “2C” screen. This is usually
caused by use of a non-alkaline battery.
Replacement with afresh 9V Alkalinebattery should
diminatethe problem and the meter should returnto
normal operation.
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Caution

When opening the break-top ampules DO NOT
removetheplastic sleevefromthetop. Itistherefor
your protection. Removing it may resultin personal
injury.

The Extraction Solvent and Calibration Standards
contain methanol and are Flammabl eand Poi sonous.

Wear rubber gloves and safety glasses while
performing tests.

Dispose of al used reagents and soil properly.

Read the Material Safety Data Sheet before
performing test.

Manufacturer's Warranty

The reagents and supplies used in the PetroFLAG
test are warranted to be free of defects in material
and workmanship until the expiration date stamped
on the box. Manufacturer's sole and exclusive
liability under this warranty shall be limited to
replacement of any materials that are proved to be
defective. Manufacturer shall not be liable for any
incidental or consequential damages.

Reliable test results are highly dependent upon the
care with which the directions are followed and,
consequently, cannot be guaranteed.



Relative Turbidity

Appendix A: PetroFL AG Response Curves

Most fuels, lubes and greases are complex mixtures of various hydrocarbons having a broad range of physical
and chemical properties. The PetroFLAG systemwill detect amajority of the ecologically important hydrocarbon
mixtures. The PetroFLAG responses to some typical hydrocarbon contaminants are plotted in figure 1°.
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Figure 1: Relative Intensity Data for Common Analytes

SThe lower limit of quantification, using a 10 gram sample size, is 1000 ppm for gasoline (linear range from 1000
ppmto 5,000 ppm). Brakefluid, phosphate ester based hydraulic oil, or other water soluble compoundswill not
be detected by the PetroFLAG system.
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Appendix B: Comparison with Laboratory Methods

In field trials, the PetroFLAG system was used at
sites contaminated with diesel fuel or with oil and
grease. In both cases the PetroFLAG results
correlated very well with EPA laboratory methods.
Both EPA methods 8015B and 418.1 were used to
analyze the samples from the diesel site. The
resulting correlations were 89% and 92%
respectively®. The samples from the oil and grease
site were analyzed using EPA method 418.1 for sail.
The lab results confirmed the PetroFLAG results
with no false negatives and only 2 false positives
(10%). When comparing thefield resultsand thelab
results for the field split samples, the correlation
between the PetroFL AG dataand EPA method 418.1
for the laboratory split samples was 90%" .

When comparing the PetroFLAG field results with
laboratory resultsusing EPA methodsitisimportant
to keep in mind that EPA laboratory methods for
TPH are known to have variable extraction
efficiency. Theextraction efficiency achieved using
EPA laboratory methods varies with soil type and
moisture content. In addition, the degree to which
moisture affectsthe extraction isdependent on how
the individual laboratory is implementing the
method. Itis, therefore, important to verify that the
lab used for comparison is performing the method
properly and that the recovery is known.

Another important factor affecting laboratory
confirmation analysisistheinhomogeneous nature

SWright, Keith A., "Evaluation of a New Field
Test Kit for Determining Total Petroleum
Hydrocarbon Concentrations in Soil at a Site
Contaminated by Diesel Fuel", Presented at the
AEHS Conference on "Hydrocarbon
Contaminated Soils", January 11-13, 1995, New
Orleans, LA.

"Wright, Keith A. and Jermstad, David B.,
"Evaluation of aRapid Field Analytical TestKit
for Assessing Hydrocarbon Soil
Contamination", Presented at the "Third
International Conference On-Site Analysis’,
January 22-25, 1995 Houston, TX.
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of soil samples. Whenever possible, homogenize
samples using standard methods® before taking
"splits" to send to the lab for confirmation.

83ee for example: Pitard, FrancisF. , Pierre Gy's
Sampling Theory and Sampling Practice,
Volumes 1 and 2, CRC Press, Inc., Boca Raton,
FL, 1992).




Appendix C: Determining the Response Factor for Hydrocarbons Not

Listed in Table 1

Theresponsefactorslistedin Table 1 are calcul ated
from response curves similar to thosein Figure 1in
Appendix A. The response factor is equal to the
slope of the response curve multiplied by 10. The
slope of the response curve for the analyte is
calculated from the response of the specific analyte
relative to the response of the calibration standard.
The calibration standard has a slope of one and a
response factor of 10 on the PetroFLAG meter.
Multiplying the slope of a specific analyte's
response curve by 10 vyields the appropriate
response factor for that analyte.

When a suspected contaminant is not listed in
Table 1, thereareafew methodsthat may be used to
determine the response factor. The method used is
determined by the information and facilities
available. The most accurate method would be to
replicatethe datain Figure 1 for the specific analyte,
and then calculate the response factor from the
slope of the response curve.

Initially, prepare soil standards from a single
homogeneous batch of clean soil spiked at a
minimum of 5 different concentrations between 100
and 1000 ppm. (For light hydrocarbons, a higher
concentration range canbeused.) Next, analyzethe
soil standards in triplicate using a calibrated
PetroFL AG meter set to aresponsefactor of 10. Plot
the results with the true spiked concentrations on
the"X" axis and the meter readingsonthe"Y" axis.
The slope of the regression line (least squares line)
through the data points multiplied by 10 is the
responsefactor that should beused for thisanalyte.
To avoid alow bias and fal se negatives, round the
resulting number downto the nearest whole number
when selecting the response factor for the meter.
This method can be used if either the contaminant
is known or a sample of the neat product is
available.

NOTE: When the soil used to prepare the spiked
soil standards is not actually clean but contains
some hydrocarbons, the curve will have a positive
intercept. This result should not affect the
calculatedresponsefactor providedthat thehighest
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spiked standard does not read higher than 1000 ppm
on the PetroFLAG meter.

When the contaminant is unknown and asample of
the pure product isnot available, then an alternative
method can be used. The PetroFLAGresults, with
themeter set to responsefactor 10, can be compared
with |aboratory results from split samples analyzed
in triplicate. This method requires extreme care in
the homogenizing of the bulk material and also, the
preparation of the split samples. Improper sample
preparation can result in errors of 100 to 200% or
greater. To minimize the effects of this sample
variation, as many samples as possible should be
analyzed (greater than 20) and the concentrations
used should be evenly distributed over the range of
100 to 1000 ppm. Once the datahasbeen collected,
plot the data as described above using the
laboratory reference method results as the known
concentration. The slope of the regression line
multiplied by 10 isthen the response factor.

NOTE: This method is not as precise as the spike
method and any bias in the laboratory method will
result inan error indetermining thisresponsefactor.
It isimportant to check both the laboratory method
and the lab performing the analysis thoroughly
before using it as the reference method. (See
Appendix B)

If the facilities are not available to perform these
tests contact Dexsil for advice.



Table 2: Error Conditions

Appendix D: Error Conditions

Message

Cause

Solution

Flashing Concentration
Reading

[Appliesto Unknown
M easurements]

Over range condition.

Sample concentration outside of linear
range.

Use smaller sample (1 gram
recommended) and rerun.

Flashing "EEEE"

[Appliesto Unknown
M easurements]

Sensor over range condition.

Sample concentration too high.

Use smaller sample (1 gram
recommended) and rerun.

"Err0"

[Appliesto Calibration
Mode]

Blank and Calibration Standard vials mixed
up.

Blank or Calibration Standard outside of QC
window ( bL too high or CSd too low).

Check calibration vials. Rerun
and/or make up new ones.

"Errl"

[Appliesto All Modes]

Readings from the two optical channels do
not agree.

Check vial and reread. If error
remains, rerun using another
vial.

"Err2"

[Appliesto Unknown
M easurements]

Sampleisreading lower than the blank, e.g.,
Calibration Blank soil unusually high
background or not zero.

Recalibrate using true Blank
soil.

"Err3"

[Appliesto Calibration
Mode]

Blank or Calibration Standard outside of QC
window (bL too low or CSd too high).

Recalibrate using fresh
calibration solutions.

"Errd"

[Appliesto Unknown
M easurements]

Absolute temperature difference between
calibration and reading exceeds 10°C.

Recalibrate at current
temperature.

"Errs"

[ Appliesto All Modes]

Ambient temperature outside of operating
range. (4°C - 45°C)

Remove meter and reagentsto
climate controlled environment
to recalibrate/rerun.

"Lp

Low Power

Replace battery.
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Appendix E: Meter Specifications

A/D Resolution: 0.5ppm
Display Resolution: 1 ppm
Precision: Analyte Dependent

From MDL to Max Linear Range (MLR) +£10% +5 ppm
From Max Linear Range to Max Quantifiable Range (MQR) + 20%

M easurement Range: 10-10,000 ppm (linear range analyte dependent)

Operating Temperature: 4°Cto45°C

Quantification Limit: Analyte Dependent ~ Approx. Approx.
Response Factor MLR (ppm)* MQR (ppm)*
15 730 1,460
10 1,000 2,000
5 2,000 4,000
2 5,000 10,000

*Actual limitsrealized in the field are temperature and device dependent. PetroFL AG meter automatically warns
user when each limit has been reached.

Program Storage: ~ EEPROM

Cdlibration Storage: EEPROM

Display: 4 digit “2inch seven segment LCD

Batteries: One 9V Alkaline (included) [Useonly Alkaline or Lithium type]

Battery Life: Approx. 4000 measurements or 1 year (using a 550 mAh alkaline battery)
Dimensions: length=5.75" width=3.5" height=2"

Weight: 9.850z(280Q)
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APPENDIX |

APPENDIX |

Project Schedule

Kirtland AFB BFF June 2017
Work Plan for Vadose Zone Coring, VVapor Monitoring, and Water Supply Sampling
SWMU ST-106/SS-111



APPENDIX |

Schedule for Vadose Zone Coring, Vapor Monitoring, and
Water Supply Sampling

Continuous Coring Boreholes Planning Documents Summer 2017

Continuous Coring Boreholes Fall 2017

Bioventing Pilot Test Planning Documents Summer 2017

Enhanced Air-Lift Bioremediation Pilot Test Fall 2017

Planning Documents

Quarterly VVadose Zone Monitoring and Reporting Beginning January 2018

(2018 - 2021)

Water Supply Wells Monitoring and Reporting Beginning January 2018

Kirtland AFB June 2017

Work Plan for BFF VVadose Zone Treatability Studies
SWMU ST-106/SS-111








